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DICTIONARY
OF

ARTS AND SCIENCES.

ORE
ORES, metallic. This class comprehends all the

mineral bodies, composed either entirely of me-

tals, or of which metals constitute the most considerable

and important part. It is from the minerals belonging

to tliis class that all metals are extracted; for this reason

they have obtained the name of ores.

As the metals at present known amount to 23, we
shall divide this class into 23 orders, allotting a distinct

order for the ores of every particular metal.

Metals exist in ores in one or other of the four follow-

ing states: 1. In a metallic state, and either solitary, or

combined with each other. 2. Combined with sulphur. 3.

In the state of oxides. 4. Combined with acids. £ach
order therefore may be divided into the four following

genera:
1. Alloys. 3. Oxidts.

2. Sulphurcts. 4. Salts.

It must be observed, however, that every metal has

not hitherto been found in all these four states, and that

some of them are hardly susceptible of them all. Some of

the orders, therefore, want one or more genera, as may
be seen from the following table, taken from Dr. Thom-
son's incomparable work on chemistry; a work of which

every student of that science, or of natural philosophy,

ought to be possessed.

Order I. Gold.

1. Alloys,

Order II. Platinum.

1 . Alloys.

Order III. Silver,

1. Alloys.

2. Sulphurcts.

3. Oxides.

4. Salts.

Order IV. Mercury,
1. Alloys.

2. Sulphurets.

3. Oxides.
4. Salts.

Order V. Copper;.

I. Alloys.

ORE
2. Sulphurets.

3. Oxides.
4. Salts*

Order VI. Iron.

1. Alloys.

2. Sulphurcts.

3. Oxides.
4. Salts.

Order VII. Tin.
1. Sulphurcts.

2. Oxides.

Order VIII. Lead.
1. Sulphurcts;

2. Oxides.

3. Salts.

Order IX. Nickel.
1. Sulphurets.

2. Oxides.

Order X. Zinc.
1. Sulphurets.

2. Oxides.
3. Salts.

Order XI. Antimony.
1. Alloys.

2. Sulphurets.

3. Oxides.

4. Salts.

Oreer XII. Bismuth.
1. Alloys.

2. Sulphurets.

3. Oxides.

Order XIII. Tellurium.

1. Alloys.

Order XIV. .Irscnic.

1. Alloys.

2. Sulphurcts.

3. Oxides.

4. Salts.

Order XV. Cobalt.

1. Alloys.

2. Stilphurets.
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S. Oxides.

4. Salts.

Obdlr XVI. Manganese.
1. Oxides.

2. Salts.

Order XVII. Tungsten.
1. Oxides.

Order XVIII. Molybdenum.
1. Sulphurets

Order XIX. Uranium.
1. Oxides.

Order XX. Titanium.
1. Oxides.

Order XXI. Chromium.
l. Oxides.

Order XXII. Columbium.
1. Allocs.

Order XXI 1 1. Tantalium.
1. Oxides.

Ores, analysis of. The diversity of metallic ores is so

great, that no general method of analysis can be given.

We shall therefore follow the different orders, and point

out the proper method of analysing each. In the rules

we shall follow Bergman, to whom we are indebted for

the first precise treatise on the analysis of ores, except

when his methods have been superseded by the improve-
ments of succeeding chemists.

Gold ores. The presence of gold may easily be detect-

ed by treating the mineral supposed to contain it with

nitro-muriatic acid, and dropping muriat of tin into the

solution. If the solution contains any gold, a purple pre-

cipitate immediately appears.

Native gold ought to be dissolved in nitro-muriatic

acid: the silver, if any is present, falls to the bottom in

the state of muriat, and may be separated by filtration,

and weighed. Pour sulphat of iron into the solution, and
the, gold is precipitated in the metallic state. The cop-

per, if any is present, may be precipitated by means of a

plate of iron. The presence of iron may be ascertained

by dropping tincture of nutgalls into a portion of the

solution.

The auriferous pyrites may be treated with diluted

nitrous acid, which dissolves the iron, and separates the

sulphur. The gold remains insoluble, and is found in

the state of small grains.

Ores of platinum. Proust's method is, first to separate

the sand with which the grains of platinum are mixed,

by exposing them to a blast of air. By heat he evapo-

rates the mercury, which still adheres to them, and then

picks out the grains of gold, which are always mixed

with platinum, and which are thus rendered visible. The
ore is then dissolved in an acid composed of one part of

nitre and three parts of muriatic acid. A black powder

remains. The powder, when roasted, gives out phospho-

rus and sulphur. Alter this it is dissolved by nitro-inu-

riatic acid, except a small residuum, which is plumba-

go. The solutions are then to be mixed. They consist of

muriats of platinum, and oxymuriats of copper and iron.

By evaporating till the liquid when cold assumes a con-

sistency greater than honey, and inclining the retort,

the oxymuriats run off, and leave the muriat of platinum,

which may be obtained pure by repeated solutions and

crystallizations. The solution containing the muriats,

and perhaps also a little platinum, is to be diluted with
a great proportion of water, and pure ammonia dropt in
The red oxide of iron precipitates, and may be estimat-
ed by weighing it. When the solution is somewhat con-
centrated, ammonia precipitates the platinum in the
state of a triple salt; and the copper, which now only re-
mains, may be precipitated by a plate of iron.

Ores of silver. The analysis of the ores of silver has
been always considered as very important, on account
of the great value of the metal which they contain in
great abundance.

1. Native silver is to be dissolved in nitric acid. The
gold, if the ore contains any, remains in the state of a
black powder, and may be dried and weighed. The sil-

ver may be precipitated by common salt. One hundred
parts of the precipitate dried denote about seventy-five
parts of silver. The presence of copper may be ascer-
tained by the greenish-blue colour of the solution, and
by the deep-blue colour which it assumes on adding am-
monia. The copper may be precipitated by a plate of
iron, or by the rules laid down hereafter. When the ore
contains arsenic, its proportion may be estimated by
weighing before and after fusion; for the arsenic is dis-
sipated by heat, or the ore may be dissolved m before in
nitric acid, which acidifies the arsenic. After the separa-
ration of the silver, the arsenic acid may be precipitated
by nitrat of lead, 100 parts of the dry precipitate indi-
cating about 22 of arsenic.

2. Alloy of silver and antimony is to be treated with'ni-
tric acid, which dissolves the silver, and oxidizes the an-
timony. The silver is estimated as above. The oxide of
antimony may be reduced by fusion with four times its
weight of black flux and a little soap.

3. Sulphuret of silver is to be treated with diluted ni-
tric acid, which dissolve the silver, leaving the greater
part of the sulphur untouched. The residuum is to be
dried, and then the sulphur burnt off. The loss of weight
gives the sulphur. The residuum, if any, is undecom-
posed sulphuret, to be treated as at first. The silver is

to be precipitated by common salt; and the other metals,
if any a^e present, may be ascertained as above. Part of
the sulphur is always acidified. The acid thus formed
may be precipitated by nitrat of barytes, 100 parts of
the dried precipitate indicating about 14.5 of sulphur.

4. Antimoniated silver ore was analysed by Klaproth
in the following manner; 100 parts of it wereboiled in di-
luted nitric acid. The residuum, washed and dried, was
26. These 26 were digested into nitro-muriatic acid.
The residuum now weighed 13 (so that,13 had been dis-
solved), 12 of which were sulphur, and burnt away,
leaving behind them one part of silica. The nitromuria-
tic solution, when diluted largely with water, let fall a
precipitate which weighed 13 (or 10 of pure antimony),
and had the properties of oxide of antimony; for they
did not evaporate till heated to redness, but at that tem-
perature were dissipated in a grey smoke.
The nitric solution was green. Common salt occa-

sioned a precipitate which weighed 87.75, equivalent to
65.81 of pure silver. After the separation of this muriat
of silver, sulphat of soda occasioned no precipitate.
Therefore the solution contained no lead. When super-
saturated with soda, a grey precipitate fell, weighing
five parts. On burning coals this precipitate gave out an
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arsenical smell.lt wasredissolved in nitric acid; sulphu-
rated alkali occasioned a smutty brown precipitate; and
prussic alkali a Prussian blue, which alter torrefaction
-was magnetic. Hence he concluded, that these five parts
were a combination of iron and arsenic acid.

The nitric solution which had been supersaturated
with ammonia was blue; he therefore suspected that it

contained copper. To discover this, he saturated it with
sulphuric acid, and put it into a polished plate of iron.

The quantity of copper was so small, that none could be
collected on the iron.

5. Sulphuret of silver and copper may be analysed as

No. 3. separating the copper by means of a plate of iron.

6. Black silver ore may be analysed as No. 2. separat-

ing the copper, if any is present, by means of an iron

plate, and estimating the carbonic acid that excapcs
when the ore is heated or dissolved in nitric acid.

7. Red silver was analysed by Vauqruelin in the follow-

ing manner: one hundred parts of it were digested in 500
parts of nitric acid previously diluted with water. The
undissolved residuum, being washed and dried, weighed
42.06. Being treated with muriatic acid, it was all dis-

solved except 14.66-parts, which were sulphur. The mu-
riatic solution, when diluted with a great quantity of wa-
ter, deposited a white powder, which weighed 21.25,

and was oxide of antimony. The nitric acid solution re-

mained still to be examined. Muriatic acid occasioned a

heavy precipitate, which weighed 72.66 parts, and which
was muriat of silver. Reagents showed that the acid re-

tained no other substance of solution.

8. Muriat of silver was analysed by Klaproth: one
hundred parts of it were mixed with thrice their weight

of pure carbonat of potass, and melted together in a
glass retort. The mass was dissolved in water, and the

solution filtred. A residuum remained, which was dis-

solved in nitric acid, with the exception of a red powder,
which, treated with nitro-muriatic acid, was dissolved,

except a little muriat of silver, which, when reduced,

yielded .5 of pure silver. Ammonia precipitated from the

nitro-muriatic solution 2.5 parts of oxide of iron. The
nitric solution was precipitated by common salt; the mu-
riat of silver, thus obtained, yielded, when reduced,

67.25 of pure silver.

The original aqueous solution of the alkaline mass
was saturated with acetous acid, on which it deposited

1.75 parts of alumina. The solution was evaporated to

dryness, and the dry mass treated with alcohol, which
dissolved the acetite of potass. The residuum, amount-
ing to 58.75 parts, was dissolved in water, and being

treated with muriat of barytes, 15 parts of sulphat of

barytas precipitated, indicating the presence of about .5

of sulphuric acid, or 0.75 sulphat of potass. The remain-

ing 58 parts were muriat of potass, indicating about 21

parts of muriatic acid.

Ores of mercury. We have very few exact analyses

of the ores of mercury, owing, perhaps to t he facility

with which tbe mercury is extracted from them by dis-

tillation.

Native mercury and amalgam may be dissolved in ni-

tric acid. The gold, if any is present, remains in the

state of powder, and may be estimated by its weight.

The affusion of water precipitates the bismuth, if the so-

lution happens to contain any. Common salt precipitates

the silver, and also part of the mercury; but tlie latter

may be redissolved by a sufficient quantity of water, or,

which is far better, of oxyinuriatic acid, while the muriat

of silver remains insoluble. Lastly, the mercury may be

precipitated by sulphat of iron, and estimated.

2. Native cinnabar may be treated with a mixture fcf

three parts muriatic and one part nitric acid, which dis-

solves the mercury, and leaves the sulphur. The mercu-
ry may be estimated as in the last paragraph.

3. Hepatic mercurial ore has not been analysed. Its

analysis may be attempted as in No. 2. or by dissolving

it in nitric acid.

4. Muriat of mercury may be digested in muriatic acid

till the whole is dissolved. Muriat of barytes precipitates

the sulphuric acid, 100 parts of which are equivalent to

186 of sulphat of mercury; and the proportion of this

salt being known, we have that of the muriat.

Ores of copper. Native copper sometimes contains gold,

silver, or iron. It may be dissolved in nitric acid; the

gold remains in the state of a blackish or rather violet-

coloured powder; the silver may be separated by a pol-

ished plate of copper (or it may be precipitated from a
separate portion of the solution by common salt): the

iron may be separated by boiling the solution to dryness,
and treating the residuum with water, By this process,

the nitrat of iron is decomposed; the oxide of iron re-

mains, while the water dissolves the nitrat Of copper. This
last salt may be decomposed by boiling it with potass;

the precipitate dried in a red heat, is black oxide of cop-
per. One hundred parts of it denote SO of metallic cop-

per.

2. Sulphuret of copper may be dissolved in diluted ni-

tric acid. Part of the sulphur remains unaltered, and
may be estimated by weighing it, and burning it off.

Part is acidified, and may be precipitated by nitrat of
barytes; 100 parts of the dried precipitate indicating 14.5

of sulphur. By evaporation to dryness, and solution in

water, rlie iron is separated; and the copper may be es-

timated as in the last paragraph; or muriatic acid may
be used instead of nitric; but in that case it is more dif-

ficult to obtain a complete solution.

3. Grey copper ore was analysed by Klaproth in the
following maimer: three hundred parts of it were digest-

ed with four times their weight of nitric acid. This ope-
ration was repeated, and the two acid liquids mixed. The
undissolved residuum was 188 parts. The nitric solution
was green, and when common salt was added to it, muri-
at of silver precipitated. The solution being now super-
saturated with ammonia, 9.5 parts of a flcaky red preci-

pitate were obtained, which was found to be composed of
silica, alumina, and iron, by dissolving it in muriatic
acid, and proceeding by the rules laid down in the first

section. A polished iron plate precipitated from the ni-

tric solution 69 parts of copper.

The 188 parts of residum were boiled with six times
their weight of muriatic acid; 105.5 parts remained un-
dissolved, which were sulphur and silica. The muriatic,
acid solution being concentrated, yielded a little muriat
of silver. Being diluted with a large portion of water, a
White powder precipitated, which weighed 97.5 parts, and
was oxide of antimony.

4. Red copper ore has only to be dissolved in muriatic
acid, and the copper precipitated by a plate of iron: 88
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parts of the precipitated copper being equivalent to 100
of the orange oxide of which the ore is composed.

5. The analysis of the oxides and carbonats of copper
scarcely lequires any remarks. The water and carbon-
ic acid must be estimated by distillation in close vessels,

and collecting the products. The ore may then be dis-

solved in nitric acid, and its copper ascertained as above.

6. Arseniat of copper was analysed by Mr. Chenevix,
in the following manner: the ore was dissolved in diluted

nitric acid, and nitrat of lead poured in. The solution

was evaporated till a precipitate began to appear, and
then mixed with alcohol. Arseniat of lead precipitated.

One hundred parts of this salt indicate 53 of arsenic acid.

The copper was separated from the nitric acid by boiling

it with potass.

Ores nf iron. Notwithstanding the great variety of

iron ores, they may be all, as far as analysis is concern-
ed, arranged under three heads; namely, l. Sulphurets;
2. Oxides; and 3. Salts.

1. Pyrites, orsulphureted iron, may be treated repeat-

edly with boiling nitric acid till the sulphur is acidified.

Muriatic acid is then to be added, and the digestion con-
tinued till the whole is dissolved. Muriat of barytes is

then to be added to precipitate the sulphuric acid; 100
of the dried precipitate indicate 14.5 of sulphur. If the

solution contains only iron, it may be precipitated by
carbonat of soda, cabined to redness, and weighed. But
if earths or manganese arc present, we must proceed by
the rules laid down in the first section.

2. If the oxides of iron are pure, that is, contain noth-
ing but iron, we have only to dissolve them in muriatic
acid, and precipitate them as above. But it is very sel-

dom that ores possess this perfect degree of purity. The
iron is usually combined with manganese, alumina, sili-

ca, or with all of these together. The analysis is to be

conducted exactly according to the rules already laid

down.
2. The sparry iron ore may be analysed in the same

manner, excepting only that the carbonic acid gas must
be separated by distillation or solution in close vessels.

4. Arseniat of iron was analysed by Mr. Chenevix in

the following manner: One hundred parts of it were
boiled with potass till the arsenic acid was separated.

Nitrat of lead was mixed with the solution; 100 parts of
the precipitate indicated 33 of arsenic acid. That por-

tion of the ore which eluded the action of the potass was
treated with muriatic acid; the undissolved residuum
was silica. The muriatic acid was supersaturated with
ammonia. The iron precipitated; but the copper was
dissolved by the ammonia.

Ores of tin. 1. The sulphuret of tin was thus analys-

ed by k'laporth: 120 parts of the ore were digested with

nitro-ninriatic acid; 43 parts remained undissolved. Of
these, 30 burnt away with a blue ilame, and were sul-

phur; of the remaining 13; eight dissolved into nitro-

muriatie acid. The undissolved five were heated with

wax, and yielded a grain of iron attracted by the mag-
net. The rest was a mixture of alumina and silica. The
nitro-muriatic solution was completely precipitated by

potass, and the precipitate redissolved in muriatic acid.

A cylinder of tin precipitated 44 parts of copper from

this solution, and lost itself 89 parts of its weight. A

cylinder of zinc precipitated 130 parts of tin; so that,

deducting the 89 parts of tin dissolved during the preci-

pitation of the copper, 41 remain for the tin contained in

the ore.

2. Tin stone was thus analysed: One hundred parts

of the ore were heated to redness, with 600 parts of pot-

ass, in a silver crucible; and the mixture being treated

with warm water, 11 parts remained undissolved. These
11, by a repetition of the treatment with potass, were re-

duced to l£th. This small residuum dissolved in muriat-

ic acid. Zinc precipitated from the solution one-half

part of tin, and the Prussian alkali gave a blue precipi-

tate, which indicated one-fourth part of iron.

The alkaline solution was saturated with muriatic

acid; a white precipitate appeared, but it was redissolv-

ed by adding more acid. The whole was precipitated by
carbonat of soda. The solution, which had a yellowish

colour, was redissolved in muriatic acid; and a cylinder

of zinc being inserted into the solution, 77 of tin were
obtained, indicating nearly 98 parts of oxide of tin.

Ores of lead. 1. Sulphuret of lead usually contains a
little silver, and sometimes also antimony and zinc. It

maybe treated with diluted nitric acid, which leaves on-

ly the sulphur undissolved, the weight of which is to be
taken, and its purity determined by combustion. If an-
timony is present, it will either remain in the state of a
white oxide, or if dissolved, it will be precipitated by
diluting the solution with water. Muriatic acid is to be
added, and the solution evaporated till it is reduced to a
small portion. Muriat of lead and of silver precipitate.

The first of these may be dissolved in boiling water, the
second remains insoluble. AVestrum separated the muri-
at of silver by digesting the precipitate with ammonia.
The liquid from which the muriats were separated may
contain iron, zinc, copper. The iron may be precipita-
ted by ammonia added in excess; the copper, by a plate
of zinc; the zinc may be precipitated by carbonat of so-
da reduced to the metallic state, and weighed; subtract-
ing what had been separated from the plate of zinc.

2. Arseniated peroxide of lead was thus analysed by
Vauquelin; 100 parts roasted for half an hour, and occa-
sionally treated with a little tallow, lost 58 parts, which
were considered as oxide of arsenic. The residue was
treated with concentrated muriatic acid, and boiled in it

for a quarter of an hour. The liquid assumed a red co-
lour, and emitted abundance of oxymuriatic acid gas. A
white needleforin salt was deposited, and some of it was
obtained by evaporation. This salt, dissolved in water,
and treated with sulphat of soda, yielded 25 parts of sul-
phat of lead, = 20.2 parts of lead. The liquor thus freed
from lead was treated with ammonia. The precipitate
obtained weighed 39 parts. It consisted of oxide of iron
mixed with oxide of arsenic. The production of oxymu-
riatic acid induced Vauquelin to consider the lead as in
the state of peroxide.

5. Carbonat of lead was thus analysed: One hundred
grains were thrown into 200 grains of nitric acid diluted
with 300 grains of water. It dissolved completely with
effervescence. The loss of weight was 16 grains. It
was equivalent to the carbonic acid. The solution, which
was colourless, was diluted with water, and a cylinder of
zinc put into it. In 24 hours the lead was precipitated
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in the metallic state. It weighed 77 grains, = 82 grains

oxide. If muriatic acid is suspected, it may be easily de-

tected, and its weight ascertained, by means of nitrat of

silver.

4. Sulphat of lead was thus analysed by Klaproth:

One hundred grains of the ore, heated to redness, lost

two grains, which were considered as water. It was then

mixed with 400 grains of carbonat of potass, and heated

to redness in a platinum crucible. The reddish yellow

mass thus obtained was digested in water, and the whole

thrown on a filtre. The oxide of lead thus obtained

weighed 72 grains. It was dissolved in diluted nitric

acid. One grain of oxide of iron remained behind. Into

the solution a cylinder of zinc was put. The lead thrown

dowh weighed 66|- grains. The alkaline solution was
Supersaturated with nitric acid, and then treated with

acetat of barytcs. The sulphat of barytcs obtained weigh-

ed 73 grains, which Klaproth considers as indicating 25

grains of sulphuric acid.

5. Phosphat of lead was thus analysed: One hundred
grains were dissolved in diluted nitric acid. Nitrat of

silver dropt into the solution formed a precipitate weigh-

ing 11 grains, = 1.7 grains muriatic acid. Thesolution

was mixed with sulphuric acid. The sulphat of lead pre-

cipitated weighed 106 grains, = 78.4 oxide of lead. The
solution was freed from sulphuric acid by means of nitrat

of barytcs, and then almost neutralized with ammonia.
Acetat of lead was then dropt in. The phosphat of lead

which precipitated weighed 82 grains, = 18.37 phospho-

ric acid. The solution was now mixed with muriatic

acid, evaporated to dryness, and the dry mass washed

in alcohol. The alcohol, when evaporated, left a small

residue, which dissolved in water, and formed Prussian

blue with prussiat of potass. It contained about -^ grain

of oxide of iron.

G. Molybdat of lead was thus analysed by Mr. Hatch-

et. The ore was boiled repeatedly with sulphuric acid

till the acid refused to dissolve any more. The solution

contained the molybdic acid. The undissolved powder
(sulphat of lead) was boiled for an hour with carbonat

of soda, and then washed. Nitric acid now dissolved it,

except a little silica. The lead was precipitated from

this solution by sulphuric acidj after which ammonia se-

parated a little oxide of iron. The sulphuric acid solu-

tion was diluted with 16 parts of water, and saturated

with ammonia; a little oxide of iron gradually precipita-

ted. The solution was now evaporated to dryness, and

the mass strongly heated to separate the sulphat of am-

monia. The residuum repeatedly treated with nitric acid

was converted into yellow molybdic acid.

Ores of nickel. Kupfer nickel may be dissolved in ni-

tric acid, by which the greatest part of the sulphur will

be separated. The arsenic may be afterwards precipi-

tated by the affusion of water. A plate of iron will ex-

pel the copper, if any should be present. Precipitate by
potass added in excess, and boil the precipitate, which

will separate the arsenic and sulphur completely. Dis-

solve the precipitate (previously exposed moist for sonic

time to the air) in acetic acid, and a'ld an excess of am-
monia. The iron is precipitated; but the cobalt and nick-

el remain in solution. Kvaporate, and the cobalt is de-

posited: then by continuing the evaporation to dryness

the nickle is obtained.

Ores of zinc. 1. Blende may be treated with diluted
nitric acid, which will separate the sulphur, the siliceous

gangue, &c. The purity of the sulphur is to be ascer-
tained by combustion, and the residuum analysed in the
manner formerly described. Precipitate the nitric solu-
tion by soda, redissolve in muriatic acid, precipitate the
copper (if any should be present) by a plate of iron; se-

parate the iron by adding an excess of ammonia. The
zinc now only remains in the solution, which may be ob-
tained by evaporating to dryness, redissolving in muri-
atic acid, and precipitating by soda.

2. Calamine may be digested in nitric acid, noting
the loss of weight for carbonic acid, and the insoluble
residuum boiled with muriatic acid repeatedly; what re-

mains after dilution with boiling water is silica. The
nitric solution contains zinc, and probably also iron and
alumina; evaporate to dryness, redissolve, and add an
excess of ammonia. The iron and alumina either remain
undissolved or arc precipitated, and they may be separa-
ted by potass. The zinc maybe precipitated by an acid,

or by evaporation to dryness. The muriatic solution

probably contains iron and alumina, which may be pre-
cipitated by the rules already laid down.

Ores of antimony. Native antimony was thus analys-
ed: One hundred grains were digested in nitric acid till

the whole was converted into a white powder. When the
acid emitted no longer any nitrous gas, the mixture was
diluted with water and thrown upon a filtre. The solu-

tion was then treated with nitrat of silver. The preci-
pitate yielded by reduction one grain of silver. The
prussiat of potass threw down from the residuum solu-
tion a precipitate which contained ~ grain of iron. The
white oxide formed by the nitric acid was digested in mu-
riatic acid; the whole dissolved and formed a transpa-
rent solution. It was diluted with six times its weight
of water, and the precipitate redissolved in muriatic acid,
and a cylinder of zinc put into it. The antimony obtain-
ed weighed 98 grains.

2. Sulphurct of antimony is to be treated with nitro-
muriatie acid. The sulphur and the muriat of silver (if

any silver is present) will remain. Water precipitates
the antimony; sulphuric acid, the lead; and ammonia, the
iron.

3. Klaproth analysed the red ore of antimony as fol-

lows: One hundred grains were digested in muriatic acid
till the whole dissolved, except l£ grains of sulphur. A
little sulphuret of antimony rose with the sulphuretcd hy-
drogen gas exhaled, and was deposited in the Irak of the
retort. The solution was diluted with water. The whole
precipitated in the state of a white powder; for potass
threw nothing from the liquid. The powder was redis-
solved in muriatic acid, an excess added, and the solu-
tion diluted. A plate of iron threw down 67 ;

T grains of
antimony. The ore then contained 78.3 grains of oxide
of antimony. One hundred grains of the ore yielded by
solution in muriatic acid 37 cubic inches of sttlphureted
hydrogen gas. From this, Klaproth com hided that it

contained 20 grains of sulphur.

Ores of bismuth. Native bismuth may be treated with
nitric acid. Repeated concentrations and affusions < f
water precipitate the bismuth, and perhaps the arsenic;
but this last may be redissolved in boiling water. The
cobalt remains, and may be examined by the rules to be.

hereafter laid down. The same analysis succeeds win
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the other ores of bismuth. The sulphur when present re-

mains undissolved.

We shall give as an example of these ores Klaproth's

analysis of a sulphuret of bismuth. Fifty grains of the

ore were digested in nitric acid. The whole was dissolv-

ed exceptSf grains of sulphur. The solution being di-

luted with water, a white powder precipitated. The fil-

tred solution was treated with common salt; at first it

produced no change, but by and by the whole became
milky. The precipitate consisted, like the last, of oxide

of bismuth. The solution continuing clear for sonic

time indicated that no silver was present. The white

precipitate was not altered by exposure to the light; an

additional proof that no silver was present.

Ores of tellurium. Klaproth dissolved the white gold

ore of Fatzbay in nitro-muriatic acid, and added potass

in excess to the solution. A brown precipitate remained

undissolved, which was a mixture of gold and iron. It

was redissolved in nitro-muriatic acid, the gold first

precipitated by nitrat of mercury, and then the iron by

potass. The potass in the first solution being saturated

with muriatic acid, the oxide of tellurium precipitated.

The other ores may be analysed in the same manner;

only the precipitate occasioned by the potass must be

treated according to the metals of which it consists. The
rules have been already laid down.

Ores of arsenic. Native arsenic may be treated with

nitro-muriatic acid. The silver and gold remain; the

first in the state of amuriat; the second may be dissolv-

ed by means of nitro-muriatic acid, and precipitated by

sulphat of iron. The arsenic may be precipitated by con-

centrating the nitric solution, and then diluting with wa-

ter. The iron may then be precipitated by ammonia.

2. The sulpliurctcd ores of arsenic may likewise be

treated with diluted nitro-muriatic acid. The sulphur

remains undissolved; the arsenic may be precipitated by

concentration and the affusicn of water; the iron by am-

monia.
3. Oxide of arsenic may be dissolved in sixteen parts

of water. The solution displays acid properties, and ni-

trat of silver and of mercury occasion precipitates in it.

Ores of cobalt. White cobalt ore was thus analysed

by Tassacrt. To ascertain the proportion of arsenic he

treated the ore with diluted nitric acid, and obtained a

complete solution. Crystals of white oxide of arsenic

were deposited, and by repeated evaporations he separa-

ted the whole of the arsenic, and ascertained its weight.

He then boiled a new portion of the ore with four times

its weight of nitric acid, and thus acidified the arsenic,

and obtained a solution. This solution was treated with

potass, which retained the arsenic acid, and separated

the other bodies. A precipitate of arseniat of cobalt,

which had fallen when the nitric solution was diluted

with water, was treated with potass for the same reason.

The residuum, together with the precipitate occasioned

by the potass, was dissolved in nitric acid, and ammonia

added in excess. Tart was retained in solution by the

ammonia; but part was precipitated. The precipitate

was dissolved in acetic acid, and the solution repeatedly

evaporated to dr\ ness. By this process the oxide of iron

gradually separated in the form of a red powder. The
dissolved part was acetat of cobalt. It was decomposed

by the addition of ammonia in excess, which redissolved

the cobalt. By these processes the arsenic and iron were
separated; the cobalt was retained by the ammonia, and
was obtained by evaporation. To ascertain the propor-
tion of sulphur in the ore a new portion was boiled with
nitric acid. On cooling, crystals of white oxide of ar-
senic were deposited. These being separated, nitrat of
barytes was added to the solution; 100 parts of the dried
precipitate indicated 145 of sulphur.

The other ores of cobalt may be analysed nearly in the
same way.

Ores of manganese. 1. Barytated manganese was
treated by Vauquelin with muriatic acid; oxymuriatic gas
passed over, and the whole was dissolved except a little

charcoal and silica. The solution when evaporated yield-
ed crystals of muriat of barytes. These were separated;
and the liquid, evaporated to dryness, yielded a yellcyy
mass soluble in alcohol, and tinging its flame with yellow
brilliant sparks. The proportion of barytes was ascer-
tained by precipitating it in the state of a sulphat; the
manganese, by precipitating it by carbonate of potass.

.2. The grey ore of manganese was treated by the same
chemist with muriatic acid; some silica remained undis-
solved. Carbonat of potass was added to the solution.
The precipitate was at first white, but became black
when exposed to the air. It was treated with nitric acid,
which dissolved every thing but the manganese and iron
(if any had been present). The nitric solution, when
mixed with carbonat of potass, deposited only carbonat
of lime. The black residuum was mixed with sugar, and
treated with nitric acid. The solution was complete;
therefore no iron was present.
The same processes will succeed with the other ores of

manganese. When iron is present, it may be separated
cither as above, or by the rules laid down in the first
section; or what succeeds better, we may dissolve the
mixture in acetic acid, and evaporate to dryness two or
three times repeatedly. The oxide of iron is left behind,
while the acetat of manganese continues soluble in water.

Ores of tungsten. Wolfram was analysed nearly as fol-
lows: 1 lie ore was boiled with muriatic acid, and then di-
gested with ammonia alternately till the whole was dissolv-
ed. The ammoniacal solutions being evaporated to dryness
and calcined, left the yellow oxide of tungsten in a state
of purity. The muriatic solutions were mixed with sulphu-
ric acid, evaporated to dryness, and the residuum redis-
solved in water. A little silica remained. Carbonat of
potass precipitated a brown powder from this solution.
This powder was treated with boiling nitric acid repeat-
edly, till the iron which it contained was oxidized to a
maximum. It was then digested in acetic acid, which dis-
solved the manganese, and left the iron. Finally, the
manganese was precipitated by an alkali.

Tungstat of lime was thus analysed by Klaproth. One
hundred grains of it were digested in nitric acid. The
yellow-coloured residue was washed and digested in am-
monia. The residue was digested in nitric" acid and am-
monia alternately, till a complete solution was obtained.
Two grains of silica remained behind. The nitric acid
solution was mixed with ammonia, but no precipitate ap-
peared, it was then mixed with a boiling solution of
carbonat of soda. The precipitate dried weighed 33 grains.
It was carbonat of lime; but when redissolved in nitric
acid, it left one grain of silica. Thirty-two grains of car-
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bonat arc equivalent to 17. 6 of lime. The ammoiiiacal
solution, by evaporation, yielded small need!ci'<.rm crys-

tals. When heated to redness in a platinum crucible, they

left 77| grains of oxide of tungsten,

Ores of molybdenum. Molybdcna may be treated wilh

nitric acid successively boiled upon it till it is converted
into a white powder. This powder, washed and dried,

is molybdic acid. The liquid obtained by washing the

acid, on the addition of potass, deposits some more mo-
lybdic acid. This being separated, muriat of bai-ytcs is

to be dropt into it as long as any precipitate appears.

One hundred parts of this precipitate indicate 14.5 of

sulphur.

Ores of uranium. 1. Pcchblende, or the black ore of

uranium, was dissolved by Klaproth in nitric acid. The
undissolved part is a mixture of silica and sulphur. By
evaporating the solution, nitrat of lead was precipitated;

then nitrated uranium in crystals. The solution being

now evaporated to dryness, and treated again with nitric

acid, left the iron in the state of red oxide.

2. Uranitic dcre may be treated with nitric acid, which
dissolves the uranium, and leaves the iron. The purity

of the iron may be tried by the rules already laid down.
3. Green mica was dissolved by Klaproth in nitric

acid, and ammonia added in excess to the solution. The
oxide of uranium was precipitated: that of copper re-

tained.

Ores of titanium. The ores of titanium, reduced as

usual to a fine powder, are to be fused with potass or its

carbonat. The melted mass is then to be dissolved in hot

water. A white precipitate gradually separates, which

is the white oxide of titanium. This is all that is neces-

sary to analyse the first species. But when iron and si-

lica are present, the following method of Chenevix may
be adopted: Saturate the alkaline solution with muriatic

acid. White oxide of titanium precipitates. Separate

the precipitate, and evaporate the solution to dryness.

Kedissolve the residuum in water. The silica remains

behind. Precipitate the solution by an alkali; add the

precipitate to the white oxide obtained at first, and dis-

solve the whole in sulphuric acid. From this solution

phosphoric acid precipitates the titanium, but leaves the

iron.

The third species, which contains lime and no iron, is

to be fused with potass, dissolved in muriatic acid, and

the silica separated in the usual way. After this the ti-

tanium is first to be separated from the muriatic solution

by ammonia,* and afterwards the lime by an alkaline car-

bonat.

Ores of chromium. Vauquelin analysed the chromat of

lead in the following manner: When boiled with a suf-

ficient quantity of carbonat of potass, a lively aflferves-

cence takes place; the acid combines with the potass, and

the carbonat of lead is formed, and remains undissolved.

It may be dissolved in nitric acid, and its quantity ascer-

tained by precipitation with sulphuric acid. Or the chro-

mat may be treated with muriatic acid; muriat of lead

precipitates, and chromic acid remains in solution. This

process must be repeated till the whole of the ore is de-

composed. There remains in solution chromic acid mix-

ed with a little muriatic, which may be separated by means

of oxide of silver.

ORGAN, in general, is an instrument or machine dc-
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signed for the production of some certain action or ope-

ration; in which sense the mechanic powers, machines*

and even the veins, arteries, nerves, muscles, and bones

of the human body, may be called organs.

The organs of sense are those parts of the body by
which we receive the impressions or ideas of external ob-

jects, being commonly reckoned five, viz. the eye, ear,

nose, palate, and cutis.

Orgax, a wind-instrument blown by bellows, and con-

taining numerous pipes of various kinds and dimensions,

and multifarious tones and powers. Of all musical instru-

ments this is the most proper for the sacred purpose to

which it is most generally applied in all countries wher-
ever it has been introduced. Its structure is lofty, ele^

gant, and majestic; and its solemnity, grandeur, and rich

volume of tone, have justly obtained it an acknowledged
preeminence over every other instrument.

An organ, when complete, is of threefold construction,

and furnished with three sets of keys; one for what is cal-

led the great organ, and which is the middle set; a second
(or lower set) for the choir organ; and a third (or upper
set) for the swell. In the great organ, the principal

stops are the two diapasons, the principal, the twelfth,

the fifteenth, the sesquialtra, the mixture or furniture,

the trumpet, the clarion, and the cornet. The choir or-

gan usually contains the stopt diapason, the dulciana, the

principal, the flute, the twelfth, the bassoon, and the vox
humana. The swell comprises the two diapasons, the

principal, the hautboy, trumpet, and cornet. Besides the

complete organ, there arc other organs of lesser sizes,

and more limited powers, adapted to church, chapel, and
chamber use. There is also the barrel or hand organ,
consisting of a moveable turning cylinder called a barrel,

on which, by means of wires, pins and staples, arc set

the tunes it is intended to perform. These pins and sta-

ples, by the revolution of the barrel, act upon the keys
within, and give admission to the wind from the bellows

to the pipes. The barrel .organ is generally portable;

and so contrived that the same action of the hand which
turns the barrel, supplies the wind by giving motion to

the bellows.

The invention of the organ, which is attributed to the
Greeks, is very ancient, though it is generally allowed to

have been little used before the eighteenth century.
It has been a subject of debate at what time the use of

organs was first untroduced into the church. Some wri-
ters say, that they were first applied to sacred use in the
time of pope Vitalian, about the year 660; others that
they were not employed in that way till the ninth century.
A learned author has, however, shown that neither of
these dates can be just: and Thomas Aquinas expressly
says, that in his time (about the year 1250) the church
did not use musical instruments; and Bingham says, that
IVtarinus Sauntus, who lived about the year 1290, first in-

troduced the use of them into churches. But if we may
give credit to the testimony of Gervas, the monk of Can-
terbury, who florished atlhe beginning of the thirteenth
century, organs were iutroduccd more than one hundred
years before his time. Bede, who died in 735, says noth-
ing of the use of organs, or other musical instruments, in
our churches or convents, though minutely describes the
manner in which the psalms and hymns were sung; yet
Mabillon and Muratori inform us, that orgr.ns, dining
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tire 10th century,became common in Italy and Germany,
as well as in England; and about the same time they had

admission into the convents throughout Europe.

The church-organ consist of two parts: the main body,

railed the great organ, arid the positive or little organ,

which forms a small case of buffet, commonly placed be-

fore the great organ. The size of an organ is generally

oppressed by the length of its largest pipe; thus they say,

an organ of 8, 16, 32 feet, Ace. The organ in the cath-

edral church at L'lm and Germany is 93 feet high and 23

broad; its largest pipe is 13 inches diameter, and it has

16 pair of bellows.

Plate XCIX. Organ, represents a barrel-organ made
by Mr. Lincoln, Holborne, A, figs. 2 and 6, is the. han-

dle by which it is played: on its spindle is a crank a,

that works t!ie bellows which supply the organ with air:

these bellows are in two distinct parts BD; and as the

lower boards move round /'as a centre, one of the sides

is always filling with air by a valve in its under side,

while the other is forcing its way through a valve in the

board E into the regulator F, the movable or upper

board of which is pressed down by two wire springs bb.

"When the handle A is turned, the crank a by the rod d,

moves the lower boards BD of the bellows up and down
so that they force the air alternately through their re-

spective valves into the regulator: when a great quantity

of air is forced into the regulator, it overcomes the

springs, and raises the upper board; and during the time

that the bellows supply no air, which is when the valves

in the boards BD are shutting, the springs bb force down
the board of the regulator, and drive the air out of

it for the supply of the organ, till the bellows begin to

act. The board E has a hole cut through it, which com-
municates with a passage ee, fig. 2; which conveys the

air from the regulator to a trunk g, called the wind-
chest, and which extends the whole length of the organ
under the pipes G and H: the board which forms the

top of this has a hole through it under every pipe, and
is covered by a valve as h. i is a small wire, the end
of which rests upon the valve, so as to open it when the

wire is pushed down the passage; for the air is conveyed
through the upper board of the wind-chest, under two
sliders kl, called stops, which have handles (shown in

fig. 6.) coming through the frame, by which they can be

moved in or out: these stops slide in tubes, lined with

leather, which they fit very exactly, so as to prevent any
air getting through by the sides of them; and the stops

have as many holes cut through them as there are valves

and pipes, and at the same distance from one another;

so that when the stops are pushed in, the holes in them
coincide with the passage from the valves to the pipes

GH, so as to give the air free vent; and when they are

drawn out, the spaces between the holes in the stops are

brought over the passages, so as to close them, and pre-

vent any air getting through. From the stop k the air

is conveyed by a crooked passage to the wooden pipes

II, and the slider I is to intercept the air for the metal

pipes G. A section of each kind of pipe is shown in

figs. 3 and 4: aa fig. 3 is a cylindric pipe usually of

lead; to one end of this is soldered a conical pipe bb of

the same metal, at the end d of which the air is admit-

ted. Near the junction of the two pipes a piece of

metal e is soldered, which fills up all the pipe, except a

small cavity on one side, which is cut straight,- and the

edge of the conical pipe bb is straightened, so as. to

leave a small crack, through which the air issues. The
e(]<j;e n of the cylindric pipe is cut to a sharp c(\^c, a>»d

bent down to the line with the opening through which
the air comes: when the air is blown through the end d,

it rushes through the opening between the piece e and
the edge of the pipe bb, the sound is formed by the edge

n dividing the current of air, and the vibration of the air

in the remainder of the tube aa; in large pipes a small

piece of metal o, called the ear, is soldered on, which

adds much to the sound. The wooden pipe, tig. 4, is

composed of a square trunk of wood aa: in one end a

block of wood b is glued; a small wooden pipe d is in-

serted into the lower end of this block to bring the air to

the pipe, the end of which is partly closed by a plug of

wood to adjust the quantity of air; in the leaden pipes

this is done by pinching them up at the end. On one
side of the block b a piece of oak is glued, between the

vi\^c of which and the block b the air issues, and is di-

vided, as in the metal pipes, by the edge of one of the

boards of the trunk, which is cut sharp for the purpose:
the ends of the wooden pipes are closed by a plug of

wood A, which is slid farther in or out, to adjust the

pipe to the proper note. The spindle of the handle A,
fig. 6, has an endless screw m upon it, which works into

a wheel L, the barrel K (shown separately in fig. 1.).

This barrel is made of wood, and has pins drove into it,

which pins, as it is turned round, lift up the keys h, fig.

6. shown in fig. 5, where A is the barrel, the pins of

which, as it turns, take hold of the end e of the keys n,

and lift them up: these keys are supported by a bar B
called the key-frame, on each side of which a brass plate

bb is screwed, which has notches cut in it to guide each
key: a wire d is put through each key, round which it

moves as a centre; the. end / of the key has a piece of
mahogany fastened to it, to which is jointed the rod I,

by a piece of leather. The lower end of this rod is

jointed to the wire i, fig. 2, by which the valve h is open-
ed as before described: the spring under this valve
throws the rod I upwards; and to prevent the end e of
the key from touching the barrel, a screw p is put
through the key-frame, the bottom of which is covered
with leather, to catch the key without making any noise.
The operation of the machine is as follows: When the
handle A. fig. 6, is turned, it works the bellows by the
crank a, and forces the air to the wind chest g, fig. 2;
at the same time the screw m turns the barrel K, fig. 6,
slowly round: the pins in its surface lift up the end e\ fig.

5, of the key, which depresses the other end, and by the
rods I and wire i, fig. 2, opens the valve, and allows the
air (if the stops k or I are open) to enter the pipe of the
proper note, and sound it. As the barrel turns, that
key is dropped, and the spfing shuts the valve; another
pipe, corresponding to the next note of the tune, is then
opened, and so on till the tune is completed. If the tune
is wanted to be played in a high key, the stop I is drawn
out, and the metal pipes are used; if in a low key the
wooden pipes, which are an octave lower, are played, by
pulling out the stop K -and pushing in the other; if the
tune is to be played verj loud both are drawn out; and
when both are pushed in, no sound is produced. As a
different quantity of air is wanted for playing the metal
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and wooden pipes, tlic bellows arc made large enough to

supply both at once; and when only one is used, the air

escapes through a valve in the upper board of the regu-

lator F: this valve has a long handle, and is kept shut

by a wire spring; when the board of the regulator is

raised to a certain height, the handle of the valve m
meets a part of the frame, the valve is opened, and the

air escapes. The frame in which the barrel is mounted,
iig. I. is slid into a grove M, ligs. 2. and 6: to one of

the uprights of the frame, a piece of brass N, fig. 1, is

screwed; this projects through the outside board of the

organ, as shewn in fig. 7, and has as many notches cut

in it as the barrel plavs different tunes; a bolt slides

into any of these notches, so as to keep the piece N in

any place where it is set over the end of this bolt; ano-

ther bolt P slides so that P must be withdrawn before

can be moved. The bolt P has a wire w, figs. 2, 5, and

6, projecting from the back of it through the board: this

wire acts upon one end of the lever r, so as to push it

down when the bolt is drawn back. The key-frame E,
iig. 5, is not fastened down to the frame of the organ,

but has tv\o pieces of iron plate g fastened to the ends

of it: tiie other end of this moves round a screw, as a

centre, so that the frame and keys can be turned up clear

of the barrel; it has a wire spring S, to keep it down,
and a screw t regulates its distance from the barrel

when down. One end of the lever r is put under

the key-frame, so that when the outer end is pushed

down by drawing back the bolt P, fig. 7, the other will

raise the key-frame: the bolt O is then at liberty to be

drawn back; and the piece N can be set, and fixed at

another notch, which causes the organ to play another

tune, by moving the barrel along a small distance, which

brings a fresh set of pins under the keys, which arc dif-

ferently disposed. By the arrangement of the bolts as

above, the barrel can never be moved without first fit-

ting up the keys, so that there is no danger of breaking

the keys of pins in (he barrel.

The panncls of the organ are slid into grooves cut in

the four uprights of the frame.

ORIBASIA, a genus of the monogynia order, in the

pentaudria class of plants, and in the natural method

ranking under the forty-seventh order, stellatse. The
corolla is small, tubulated, and monopetalous. The
pericarpium is a globular berry, grooved longitudi-

nally; is quuiquelocular, and contains one seed. Of

this there are six species, all natives of the warmer parts

of America, viz. 1. Officinalis: the natives of Guiana

make infusions of the leaves, and give them in cases of

spasmodic asthma. 2. Racemosa. 3. Violacea. 4.

Lutea. 5. Paniculata. 6. Longillora.

ORICIIAI.CUM. See Zikc.

UEIGAN.UMf origany, or marjoram, a genus of the

gymnospermia order, in the didynamia class of plants,

and in the natural method ranking under the forty-se-

cond order, verticillatse. There is a strobilus or cone

collecting the calcyes together. The principal species

art-, two hardy perennials and an annual for the open

ground, and five perennials for the greenhouse: viz. 1.

The vulgare, or wild pot-marjoram. 2. The hrracleo-

ticum, or winter sweet marjoram. These are finely-

scented aroiaatics, excellent for culinary purposes, par-

ticularly for broths, soups, &c. they have likewise merit

for medical uses, and forgiving fragrance to ointments;
so that the plants are proper both for kitchen and phy-
sic gardens, and may also be employed in the pleasure-
ground as plants of variety. 3. The marjorana, or an-
nua! sweet-marjoram, is an aromatic of the highest fra-

grant e, is admirable for kitchen use, and excellent for

nosegays; It is often called knotted marjoram, from
the flowers growing in close kuotted-like heads. The
following mostly assume an undcrshrubby growth; fre-

quently with abiding stalks, if they shelter here in win-
ter: 4. The dictamnus or dittany of Crete. 5. The si-

pyleum, or origanum of mount Sipylus. 6. The cre-

ticum, or Cretan origany. 7. The sniymseum, or Smyrna
origany. 8. The segyptiacum, or Egyptian origany.
There are four other species,

OI1IGEMSTS, in church-history, a Christian sect
in the fourth century, so called from their drawing their

opinions from the writings of Origen. The origenists

maintained, that the souls of men had a pre-existent
state, that they were holy intelligences, and had sinned
in heaven before the body was created: that Christ is

only the son of God by adoption.

ORIGINAL, in the court of king's bench, the usual
original writ issued in the actions, as for action of tres-

pass upon the case. And this court does not issue ori-

ginals in actions of debt, covenant, or account, &c.
whereas the court of common-pleas proceeds by origi-

nal in all kinds of actions; but to arrest and sue a party
to outlawry, it is used in both cases. See Iinpey's B. R.
and C. B."

ORIOLUS, oriole, in ornithology, a genus belonging
to the order of pica?. The bill in this genus is straight,

conic, very sharp-pointed; edges cultrated, inclining in-

wards; mandibles of equal length. Nostrils small, pla-
ced at the base of the bill, and partly covered. Tongue
divided at the end. Toes, three forward, one backward;
the middle joined near the base to the outmost one.
These birds are inhabitants of America, except in a
few instances; they are a noisy, gregarious, frugivorous,
grauivorous, and voracious Pace, very numerous, and
often have pensile nests. The several species, which are
\cvy numerous, since Mr. Latham describes no less than
forty-five, seem to be principally distinguished by their
colour.

1. The' first species, is called the orioltis Baltimore,
by Linnaeus, and the Baltimore oriole by Pennant, and
is an inhabitant of North America, which country if;

quits before winter, and probably retires to Mexico;
the xochitotl of Fernandez seeming to be of the same
species. The head, throat, neck, and upper part of the
back of the male, are described to be black; the lesser
coverts of the wings orange; the greater black, tipt

with white; the breast, belly, lower part of the back,
and coverts of the tail, of a bright orange. The head
and back of the female are orange, edged with pale,

brown: the tail dusky, edged with yellow.
r

Jhe1<iigrh
both of the male and female is seven inches. 'I his bird
suspends its nest to the horizontal forks of the tulip and
poplar trees, formed of the filaments of some tough
plants curiously woven, mixed with wool„aud lined with
bail's. It is of a pear-shape, open at top, with a hole on
the side through which the young are fed. In some
parts of Nortn America, this species, from it brill*
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colour, is called the fiery hang-nest. It is named
Baltimore bird, from its colours resembling those in the

arms of the late lord Baltimore, whose family were pro-

prietors of Maryland.
2. The sharp-tailed oriole is about the size of a lark;

the bill is dusky; the crown is brown and cinereous;

the cheeks are brown, bounded above and below with

deep dull yellow. The throat is white; the breast,

sides, thighs, and vent, are a dull pale yellow, spotted

with brown; the belly is white; the back is varied with

ash-colour, black, ami white; the wing-coverts are dusky,
with ferruginous edges.

The other species of the oriole, (See Plate C. Nat.

Hist. figs. 301 and 302.) according to Mr. Pennant's

enumeration, are the white-backed, the bastard, the

black, the brown-headed, the rusty, the white-headed,

the lludsonian white-headed, the olive, the yellow-

throated, the unalaschka, the sharp-tailed, and the red-

wing. This last species is known in America by the

name of the red-winged starling and the swamp black-

bird. Although they appear at New York only from
April to October, they probably continue through the

whole year in the southern parts; at least, Catesby and
Latham make no mention of their departure. They arc

seen at times in such prodigious flocks, as even to ob-

scure the sky. They were esteemed the pest of the

colonies, making most dreadful havock among the maize

and other grain, botli when newly-sown and ripe. They
are very bold, and not to be terrified by a gun; for, not-

withstanding the sportsman makes slaughter in a ilock,

the remaiuder will take a short flight, and settle again in

the same field. The farmers sometimes attempt their

destruction, by steeping the maize before they sow it ill

a decoction of white hellebore. The birds that eat

this prepared corn, are seized with a vertigo, and fall

down, which sometimes drives the rest away. This po-

tion is particularly aimed at the purple grackles or pur-

ple jackdaw, which consorts in myriads with this spe-

cies, as if in conspiracy against the labours of the hus-

bandman. The fowler seldom fires among the flocks

without killing some of each. They appear in the great-

est numbers in autumn, when they receive additions

from the retired parts of the country, to prey on the ri-

pened maize. Some of the colonies established a reward

of three-pence a dozen for the extirpation of the jack-

daws; and in New England, the intent was almost effec-

ted at the cost of the inhabitants; who discovered, at

length, that Providence had not formed these seemingly

destructive birds in vain. Notwithstanding they caused

such havock among the grain, they made ample recom-

pence, by clearing the ground of the noxious worms, the

catterpillar of the bruchus pisi, or peas-beetle, in

particular, with which it abounds. As soon as the

birds were destroyed, the reptiles had full leave to mul-

tiply; and the consequence was the total loss of the

grass in 1749, when the NewEnglanders, repenting too

late, were obliged to get their hay from Pennsylvania,

and even from Great Britain.

ORION, in astronomy, a constellation of the southern

hemisphere. See Astronomy.
Orion's ring, in astronomy, a constellation more

usually called Eridanus. See Eridanus.
ORMTHOGALUM, star of Bethlehem, a genus of
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the hcxandria monogynia class of plants, the corolla
whereof consists of six petals, of a lanceolated figure

from the base to the middle, erect from thence to the
points, piano-patent; they are permanent, but lose their

colour: the fruit is a round anguiated capsule, formed
of three valves, and containing three cells; the seeds
are numerous and roundish, the receptacle colum-
nar.

There are thirty-five species, all of them herbaceous
and perennial, rising from three to six feet high, having
stalks terminated with long spikes of hexapctalous, star-

shaped, white and yellow flowers. Six of the species

are very hardy, and will prosper in any situation: but

one, namely the capense, a native of the Cape of Good
Hope, requires the assistance of artificial warmth to pre-
serve it in this country.

ORNITHOLOGY, that branch of zoology, which
treats of birds. See Bird. Linnseus, whose ornitho-
logy we have followed, arranges the whole class of birds
under six orders, according to the different figures of
their beaks, viz.

1. Accipitres, upper mandible with an angular pro-
jection. 2. Pica, bill compressed convex; with feet

formed for perching or climbing. 3. Anseres, bill cov-
ered with skin, broad at the tip; some with and some
without teeth. 4. Gralla?, bill roundish, tongue fleshy;

some with three some with four toes. 5. Gallina?, bill

convex, upper mandible arched. 6. Passeres, bill conic,
sharp-pointed.

ORNITHOPUS, bird's foot, a genus of the diadelphia
decandria class of plants, with a papilionaceous flower:
its fruit is an oblong jointed pod, of a cylindrical figure,
and containing in each joint a single roundish seed; add
to this, that several of these pods usually grow together.
There are five species.

The leaves of this plant are said to be good for a her-
nia, and for breaking and expelling the stone of the kid-
neys or bladder,

ORNITHORIIYXCHUS PARADOXUS, from New
South Wales, a singular quadruped, which has not yet
been properly classed in the Linnaean system. The most
remarkable circumstance in this curious animal, is the
great similarity of its head with that of a duck, which,
however, is still more striking in its internal structure.
From the external form of the scull of this animal, one
might be more easily led to conclude that it belonged to
such an aquatic bird, than to a creature of the mammalia
tribe. Both the jaws are as broad and low as in a duck,
and the calvaria has no traces of a suture, as is gener-
ally the case in full-grown birds. There is likewise a
singularity in the cavity of the scull, of which nothing
like it is known in any quadruped animal of the mam-
malia, though there exists something analogous in the
class of birds, namely, a considerable bony falx, which
is situated along the middle of the os frontis, and the ossa
bregmatis. This processus is in general scarely to be
seen in the mammalia, even in those that have a bony
sentorium cerebelli. The mandible of this animal is very
singular, consisting of a beak, the under part of which
has its margin indented as in ducks, and of the proper
instrument for chewing that is situated behind, within the
cheeks. This has no teeth, nor even the traces of alveoli,
but only two broad processes of a peculiar formation on
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each side, whose undulated superficies fit one another.
Dr. Shaw says of the specimen he examined, that it had
no teeth, » dentium nulla sunt vestigja." But sir Jo-
seph Banks informs us, that Mr. Home has found, in a
specimen that belongs to the Society of Natural His-
tory at Newcatle, on each side of the jaws, two small and
flat molar teeth. The fore part of this anomalous man-
dible, or the beak, is covered and bordered with a coria-
ceous skin, in which three parts are to be distinguished:
1. The proper integument of the beak (integumentum
rostri). 2. Thelabiated margins of it (margines labia-
les). 3. A curious edge of the skin of the beak (limbus
transversarius). Into these three parts of that membrane
numerous nerves are distributed, of which those in the
upper part of the beak arise from the second branch
of the fifth pair, viz. in the limbus transversarius;
that which penetrates through the foramen infraorbi-
tale, in the margo labialis; that which comes forth
behind the ossa intermaxillaria, and to the integu-
mentum rostri, three branches, which run out between
the ossa intermaxillaria. From this quantity of nerves,
with which the integument of the beak is provided, no
doubt is left of this part being intended as the organ of
feeling, a sense which, besides men and the quadru-
manes, very few mammalia enjoy, that is to say, few
animals possess the faculty of distinguishing the form of
external objects and their qualities by organs destined
for that purpose; a property that is different from
the common feeling, by which every animal is able to
perceive the temperature and presence of sensible ob-
jects, but without being informed by the touch of them,
of their peculiar qualities. Thus, for instance, the skin
in the wings of a bat, and its ear, serve probably as or-
gans of common feeling, by means of which they are en-
abled to flutter, after being blinded, without flving
against any thing. The whiskers (vibrissa;) of many
animals seem likewise to serve for the purpose of inform-
ing them of the presence of sensible bodies, on which ac-
count Dr. Darwin compares them with the antennae of
insects; but they are not able to inform themselves of
the properties of those objects. It is true that the snout
of a mole has been considered by Derham, and the snout
and tongue of many other animals likewise by Buffon,
as organs of touching; but this seems only to be their
secondary use. The same may be said of the elephant's
trunk, which Buffon also conceives to be an organ of
touching, although from its manner of living, the neces-
sity of such an organ of touching does not appear. The
ornithorhynchus, however, is an animal which, from the
similarity of its abode, and the manner of searching for
food, agrees much witli the duck, on which account it

has been equally provided by nature with an organ for
touching, viz. with the integument of the beak, richly
endowed with nerves. This instance of analogy in the
structure of a singular organ of sense in two species of
animals from classes quite different, is highly instructive
for comparative physiology, and on this account the or-
nithorhynchus belongs to one of the most remarkable
phenomena of zoology, and may in general be looked
upon as one of the most interesting discoveries with
which that part of natural history lias been enriched
during the last century. See Plate C. Nat. Hist. ii".
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OROBANCHE, broom-rape, a genus of the didvna-
mia angiospermia class of plants, ranking under the 40th
order, personate. The corolla is monopetalous and rin-
gent: and its fruit an oblong capsule formed of two
valves, and containing a great many minute seeds; the
calyx is bifid. There is a glandule under the base of the
germen. There are fourteen species.
OROBUS, bitter vetch, a genus of the decandria -or-

der, in the diadelphia class of plants; and in the natural
method ranking under the 32d order, papilionace«. The
style is linear; the calyx obtuse at the base, with the
upper segments deeper and shorter than the rest. There
arc 16 species. All of them ha^e fibrated roots, which are
perennial, but are annual in stalk, rising early in spring
and decaying in autumn. They are very hardy plants,
and prosper in any common soil of a garden. Most of
the sorts are very floriferous, and the flowers conspicu-
ous and ornamental for adorning the flower-compart-
ments. The Scotch Highlanders have a great esteem
for the tubercles of the roots of the tubcrosus, or species
sometimes called wood-pea. They dry and chew them
in general to give a better relish to their liquor; they al-
so affirm that they are good against most disorders of
the breast, and that by the use of them they are enabled
to resist hunger and thirst for a long time. In Breadal-
bane and Ross-shire, they sometimes bruise and steep
them in water, and make an agreeable fermented liquor
with them. They have a sweet taste, something like the
roots of liquorice; and, when boiled, we are told, they
are nutritious and well flavoured; and in times of scarci-
ty have served as a substitute for bread.
ORONTIUM, a genus of the monogynia order, in the

hexandria class of plants; and in the natural method
ranking under the second order, piperita. Thespadix is
cylindrical, covered with florets; the corolla hexapeta-
lous and naked; there is no style: the follicles are ino-
nospermous. There are two species, marsh plants of Ca-
nada and Japan.
ORPHAN: in the city of London there is a court of

record established for the care auuVgovernment of or-
phans.

ORPIMENT. See Arsenic. *

ORRERY, a curious machine for representing the mo-
tions and appearances of the heavenly bodies. We shall
in this place merely show the theory of the wheels, leav-
ing a more particular description for the article Plane-
takium. We must first compare and find out the pro-
portion which the periodical times, or revolutions, of the
primary plants, bear to that of the earth; and they aro
such as are expressed in the table below: where the first
column is the time of the earth's period in davs and de-
cimal parts; the second, that of the planets; the third and
fourth are numbers in the same proportion to each other:
as

365,95 : 88 $ : : 83 : 20. for Mcrcurv.
365,25:224,7 9 :: 52:32, for Venus.'
365,25 : 686,9 % : : 40 : 75, for Mars.
466,25:4332,5 V :: 7 . 8S, for Jupiter.
oOa.Sa: 10759,3 * :: 5: 148, for Saturn.

it we now suppose a spindle or arbor with six v, |w
hxetl upon it in an horizontal position, having the n iro-•er of Wet, in each corresponding to the mthe third column, viz. the wheel AM (s v
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Observatory, He:- 6) of 83 teeth, BL of 52, CK of 50 (for

the earth), bl of 40, EH of 7, and FG of 5: and anoth-

er set of wheels moving freely about an arbor, having
llie number of teeth in the fourth column; viz. AN of 20,

1JO of 32, CP of 50 (for the earth), DQ of 75, ER of

83, and FS of 148; then, if those two arbors of fixed and

moveable wheels are made of the size, and fixed at the

distance from each other, as here represented in the

scheme, the teeth of the former will take those of the lat-

ter, and turn them very freely, whew the machine is in

motion.

These arbors, with their wheels, are to be placed in a

box of an adequate size, in a perpendicular position: the

arbor of fixed wheels to move in pivots at the top and

bottom of the box; and the arbor of moveable wheels to

move pivots at the top and bottom of the box; and the

arbor of moveable wheels to go through the top of the

box, on a proper height, on the top of which is to be

placed a round ball, gilt with gold, to represent the sun.

On each of the moveable wheels is to be fixed a socket,

or tube, ascending above the top of the box, and having

on the top a wire fixed, and bent at a proper distance

into a right angle upwards, bearing on the top a small

round ball, representing its proper planet.

If then on the lower part of the arbor of fixed wheels

is placed a pinion of screw-teeth, a winch turning a spin-

dle with an endless screw, playing in the teeth of the ar-

bor, will turn it with all its wheels; and these wheels will

move the others about with their planets, in their proper

and respective periods of time, xvvy exactly. For, while

the fixed wheel CK moves its equal CI' once round, the

wheel AM will move AN a little more than four times

round, and so will nicely exhibit the motion of Mercu-
ry; and the wheel FG will turn the wheel FS about

- round, and so will truly represent the motion of

Saturn, and the same is to be observed of all the rest.

ORTEGIA, a genus of the class and order triandria

monogynia. The calyx is five-leaved; corolla none; cap-

sule one-celled; seeds many. There arc two species,

trailing plants of Spain and Italy.

ORTHOGRAPHY, that part of grammar which

teaches the nature and affections of letters, and the just

method of spelling or writing.

Orthography, in geometry, the art of drawing or de-

lineating the fore-right plan of any object, and of ex-

pressing the heights or elevations of each part. It is call-

ed orthography, from its determining things by perpen-

dicular lines falling on the geometrical plane.

Orthoguafht, in architecture, the elevation of a

building.

Orthography. See Perspective.
ORTOLAN. See Embekiza.
ORVZA, rice, a genus of the digynia order, in the

hexandria class of plants; and in the natural method

ranking under the 4th order, gramiua. The calyx is a

bivalved unifiorous glume; the corolla bivalved, nearly

equal, and adhering -to the seed. There is but one spe-

cies, namely) the sativa or common rice. This plant is

greatly cultivated in most of the Eastern Countries,

whore it is the chief support of the inhabitants; a-id great

quantities of it are brought into England and other Eu-

ropean countries every year, where it is much esteemed

o s c

for puddings, &r. it being too tender to be produced in

these northern countries 'without the assistance of artifi-

cial heat; but front some seeds which were formerly sent
to Carolina there have been great quantities produced,
and it is found to succeed there as well as in the Eastern
countries.

This plant grows upon moist soils, where the ground
can be flowed over with water after it is come up.

Rice is the chief commodity and riches of Dainieta in

Egypt, and Dr. Ilasselquist gives the following descrip-

tion of the manner in which they dress and separate it

from the husks. " It is pounded by hollow iron pestles

of a cylindrical form, lifted up by a wheel worked by
oxen. A person sitting between the two pestles, pushes
forward the rice when the pestles are rising; another
sifts, winnows, and lays H under the pestles. In this

manner they continue working it until it is entirely free

from chaff and husks. When clean, they add a thirtieth

part of salt, and pound them together: by which the
rice, formerly grey, becomes white. After this purifica-
tion, it is passed through a fine sieve to part the salt

from the rice; and then it is ready for sale." Damieta
sells every year 60.800 sacks of rice, the greatest part
of which goes to Turkey, some to Leghorn, Marseilles,
and Venice.

Rice, according to Dr. Cullen, is preferable to all other
kinds ofgrain, botli for largeness of produce, quantity of
nourishment, and goodness. This, he says, is plain from
macerating the different grains in water; U>v, as the rice
swells to the largest size, so its parts are more intimate-
ly divided. Rice is said to effect the eyes; but this is

purely prejudice. Thus it is alleged a particular people
of Asia, who live on this grain, are blind-eyed; but if the
soil is sandy, and not much covered with herbage, and
the people are much employed in the field, this affection
of their eyes may be owing to the strong reflection of the
rays of light from this sandy soil; and our author is the
more inclined to this opinion, because no such effect is

observed in Carolina, where rice is commonly used.
OSBECKIA, a genus of the octandria monogynia

class and order. The cal. is four cleft; cor. four and iive-

petalled; stam. eight or ten; anthers beaked; caps, infe-
rior, four-celled. There is one species, a trifling plant of
China.

OSCILLATION, in mechanics, the vibration, or re-
ciprocal ascent and descent, of a pendulum. See Pen-
dulum.

It is demonstrated, that the time of a complete oscil-
lation in a cycloid, is to the time in which a body would
fall through the axis of that cycloid, as the circumfer-
ence of a circle to its diameter; whence it follows, 1.

That the oscillations in the cycloid are all performed in
equal times, as being all in the same ratio to the time in
which a body falls through the diameter of the gene-
rating circle. 2. As the middle part of the cycloid may
be conceived to coincide with the generating circle, the
time in a small arch of that circle will be nearly equal to
the time in the cycloid; and hence the reason is evident,
why the times in very little arches are equal. 5. The
time of a complete oscillating in any little arch of a cir-
cle, is to the time in which a body would fall through
half the radius, as the circumference of a circle, to its
diameter; and since the latter time is half the time in
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which a body would fall through the whole diameter, or

any chord, it follows that the time of an oscillation in

any little arch, is to the time in which a body would fall

through its chord, as the semicircle to the diameter. 4.

The times of the oscillations in cycloids, or in small ar-

ches of circles, are in a sub-duplicate ratio of the lengths

of the pendulums. 5. But if the bodies that oscillate are

acted on by unequal accelerating forces, then the oscilla-

tion will be performed in times that are to one another in

the ratio compounded of the direct subduplicate ratio of

the lengths of the pendulums, and inverse subduplicate

ratio of the accelerating forces. Hence it appears that

if oscillations of unequal pendulums are performed in the

same time, the accelerating gravities of these pendu-

lums must be as their lengths; and thus we conclude,

that the force of gravity decreases as you go towards the

equator, since we find that the lengths of pendulums
that vibrate seconds are always less at a less distance

from the equator. 6. The space described by a falling

body in any given time, may be exactly known; for

finding, by experiments, what pendulum oscillates in

that time, the half of the pendulum will be to the space

required, in the duplicate ratio of the diameter of a cir-

cle to the circumference.

Centre of Oscillation. See Centre.
OSMITES, a genus of the class and order syngenesia

polygamia frustranea. The cal. is imbricate, scariose;

cor. of the ray ligulate; down obsolete; recept. chaffy.

There are four species, shrubs of the Cape.

OSMUNDA, moon-wort; a genus of the order of Ali-

ces, in the cryptogamia class of plants. There are twen-

ty-seven species; the most remarkable of which is the re-

galis. osmund-royal, or flowering fern. This is a native

of Britain, growing in putrid marshes. Its leaf is doub-

ly winged, bearing bunches of flowers at the ends. The
root boiled in water is very slimy; and is used in the

north to stiffen linen instead of starch. Some of the leaves

only bear flowers.

OSSIFICATION, the formation of bones. See CON-

CRETIONS.
OSTEOLOGY; See Anatomy.
OSTEOSPERMUM, a genus of the class and order

syngenesia polygamia neressaria. The cal. is simple, in

two rows, many-leaved, almost equal; seeds globular, co-

loured, bony; down none; recept. naked. There are 17

species, shrubs of the Cape.

OSTKACION, in ichthyology, a genus of the branch-

iostegous order of fishes, of a globose, oval, or ovato-

quadrangular figure; the skin is always very firm and

hard; and is in some species smooth, in others entirely

covered with spines; and, filially; in some the spines en-

tirely occupy only particular places; there are no belly-

fins, and the others are five in number, viz. two pectoral

or lateral fins, one on the back, the pinna ani, and the

tail. There are 12 species of this genus: the triqueter

lias a triangular body unarmed; inhabits India; the back

appearing as if tstwred with rhombic: marks cut trans-

versely. The quadriconius. with frontal and subcaudal

spines, inhabits India and Guinea.

Ostracion, trunk-fish, a genus of fishes, of the order

nantes; the generic character is, teeth pointing forwards,

cylindnc, rather blunt; body mailed by a bony cover-

ing.

1. Ostracion triqueter, triquetral trunk-fish; the os-

tracions or trunk-fishes are so stikingly distinguished by

their bony crust or covering, that no difficulty can arise

to the ichthyological student in referring them to their

proper genus. The investigation of the species however

demands a greater degree of attention, and such is the

similarity between some of these, that it remains doubtful

whether they should be considered as truly distinct, or

as constituting mere sexual differences.

The triquetral trunk-fish measures about twelve inches

in lenghth, and is, as its name imports, of a trigonal

shape, the sides sloping obliquely from the ridge of the

back, and the abdomen being flat; the whole animal, ex-

cept to within a small distance from the tail, is complete-

ly enveloped in a bony covering, divided into well-defined

hexagonal spaces, and covered (as in the whole genus)

with a transparent epidermis like that of the armadillo

among quadrupeds; the usual colour is a subferruginous

brown, with a white spot in the centre of eace hexagon,

whieh is also marked by fine rays diverging from the

centre to the edges: the fins are yellowish, and the tail

rounded: the naked part of the extremity of the body or

base of the tail being marked with white specks, similar

to those on the crustaceous part of the animal: the pecto-

ral fins are rather small than large, and of a rounded

shape: the dorsal and anal are also rather small, and are

situated opposite each other towards the extremity of the

body, and, like the rest of the genus, this fish is destitute

of ventral fins. It is a native of the Indian and Ameri-
can seas, and is supposed to feed on the smaller Crustacea,

shell- fish, and sea-worms. It is said to be considered as

an excellent fish for the table, and is held in high estima-

tion among the East Indians. There are ten species.

2. Ostracion quadricornis, four-horned trunk-fish;

length twelve inches; shape subtrigonal; the back- when
viewed in profile, strongly arched, and having * smooth

outline; mail divided into large hexagons narked with

numerous and very small tubercles; on th* top of the

head two very strong spines pointing forwards; and from

the hind part of the abdomen, immediately before the aual

fin, two more spines pointing backwards; colour of the

mailed part subviolaceous bro\tn , with darker streaks ir-

regularly dispersed over the wholt; naked part of the bo'^

near the tail, yellowish-brown, marVed will. deep****.

spots; fins and" tail yellowish-hrown. Native ofme Indian

and American seas*. See Plate C. Nat. Hist. i\.?-
304 -

OSTREA, the mfstefiin zoology, a genus ponging to

the order of vermes testacea. The shell hi^wo »»»«iuV
valves; the cardo has no teeth, but a sm/ h°»o*ea uu0

With transverse lateral streaks. The," are thirty-one

species, principally distinguished by p/ulianlies \n thnr

shells. The common oyster is re< ">» e« att (
'x e ,ent

food; and is eaten both raw and variously prepare*..

The character of the genus, in th/words ut Barout, i-,

"The animal a tethjs; the slH' bivalve, uneqm valve,

with something like e:*rs: the hWge void of teeth, witji a

deep oval hols w*j transverse streaks on the «u

There is no wowh no- anus." The^nus is divided mto

four families, of wl.Hiosir.-a is the toft;

The ovs*r differs IVooi themusrie in hems: utterly nna-

h)o to pfcange its situation It is entirely with tut a tiinjrue

whir* answers the purposes of an arm in the other in I

nial, but nevertheless is often attached very firm)) to any
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object it happens to approach. Nothing is so common in

the rivers of the tropical climates, as to see oysters grow-
ing even amidst the branches of the forest. Many trees,

which grow along the banks of the. stream, often bend
their branches into the water, and particularly the man-
grove, which chiefly delights in a moist situation. To
these the oysters hang in clusters, like apples upon the

most fertile trees; and in proportion as t)\e weight of the

iish sinks the plant into the water, where it still continues

growing, the number of oysters encrcase, and hang upon
the branches. This is effected by means of a glue pro-

per to themselves, which when it cements, the joining is

as hard as the shell, and as difficultly broken.

Oysters usually cast their spawn in May, which at first

appears like drops of candle-grease, and sticks to any
hard substance it falls upon. These are covered with a

shell in two or three days; and in three years the animal

is large enough to be brought to market. As they invaria-

bly remain in the places where they are laid, and as they

grow without any other seeming food than the afflux of

sea-water, it is the custom at Colchester, and other parts

of England, where the tide settles in marshes on land, to

pick up great quanties of small oysters along the shore,

which, when first gathered, seldom exceed the size of six-

pence. These are deposited in beds where the tide comes
in, and in two or three years grow to a tolerable size.

They are said to be better tasted for being thus sheltered

from the agitations of the deep; and a mixture of fresh

water entering into these repositories, is said to improve
their flavour, and increase their growth and fatness.

The oysters, however, which are prepared in this man-
ner, are by no means so large as those found sticking to

rocks at the bottom of the sea. Usually called rock-oys-

ters. These are sometimes found as broad as a plate,

svod are admired by some as excellent food. But what is

the size o^ these compared to the oysters of the East In-

dies, some of whose shells have been seen two feet over!

The oysters hund along the coast of Goromandel, are ca-

pable of furnishing a plentiful meal for eight or ten men;
but it seems universally agreed that they are no way
comparable to ours for delicacy of flavour.

OSTRICH. See Strutiho.
. ^YRIS, poet's rosevwry, a genus of the diceciatrian-

!
ria

,
^, of plants, without any flower-petals; t)ie fruit

is a globose unilocular berry, containing a single osseous
seed. TVcre apj two species. This whole shrub is as-
tnngeru, aivj consequently good in fluxes.
Uii^RA,«genus of the tetrandria monogynia class

and order Ih caL is f0l,r-parted; pet. four; stigma

^OTHnVvi A

61 * " s
l)ecies '

a shniD of Japan.
Ul 11U>MA, a-enus f ^e polygamia necessaria or-

der, in the syngenes^ ciass of plants . and |n the natural
method ranking undb. the 49th order, composite. The
receptacle is naked; thTe is almost no pappus; the calyx
is monophyllous, multifia and nearly cylindrical. There
are 27 species.

OTIS, the bustard, in ornithology, a distinct genus of
birds, of the order of the galli^, the charters of which
are these: there are three toes on each foot, aft. turned for-
wards; and the head is naked, or has no comb. There
are four species, principally distinguished bv their colour.
One of the species, the tarda, or bustard (see Plate CI
Nat. Hist. fig. 305.), is the largest of the British land
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fowl, the male at a medium weighing 25 pounds; there
are instances of some very old ones weighing 27; the
breadth nine feet; the lenght near four. Reside the size

and difference of colour, the male is distinguished from
the female by a tuft of feathers about five inches long on
each side of the lower mandible. Its neck and head are
ash-coloured; the back is barred transversely with blacky

and bright rust-colour; the greaterquill-featheraare black}

the belly white: the tail is marked with broad red and
black bars, and consists of twenty feathers; the legs

dusky.

The female is about half the size of the male: the crown
of the head is of a deep orange, traversed with black lines;

the rest of the head is brown. The lower part of the

fore-side of the neck is ash-coloured; in other respects it

resembles the male, only the colours of the back and wings
are more dull.

The birds inhabit most of tlie open countries of the

south and east parts of this island, from Dorsetshire as
far as the Wolds in Yorkshire. They are exceedingly
shy, and difficult to be shot; run vevy fast; and when on
the wing can fly, though slowly, many miles without rest-

ing. It is said, that they take flight with difficulty, <»nd

arc sometimes run down with greyhounds. They keep
near their old haunts, seldom wandering above twenty
or thirty miles. Their food is corn and other vegetables,
and those large earth-worms thai appear in great quan-
tities on the downs before sun-rising in the summer.
These arc replete with moisture, answer the purpose of
liquids, and enable them to live long without drinking on
those extensive and dry tracts. Besides this, nature has
given the males an admirable magazine for their securi-
ty against drought, being a pouch whose entrance lies im-
mediately under the tongue, and which is capable of hold-
ing near seven quarts; and this they probably fill with
water, to supply then hen when sitting, or the young be-
fore they can fly. Bustards lay only two eggs of the size
of those of the goose, of a pale olive-brown, marked with
spots of a dark colour; they make no nest, only scrape a
hole in the ground. In autumn they are (in Wiltshire)
generally found in large turnip-fields near the downs, and
in flocks of 50 or more.
OTTEER. See Mustei.a.
OVAL, an oblong curvilinear figure, otherwise called

ellipsis. The proper oval, however, or egg-shape, dif-
fers considerably from that of the ellipsis, being an irre-
gular figure, narrower at one end than at the other;
whereas the ellipsis, or mathematical oval, is equally-
broad at each end; though it must be owned, these two
are commonly confounded together, even geometricians
calling the oval a false ellipsis.

OVARIES. See Anatomy, and Comparative Ana-
tomy.

OVIEDA, a genus of the didynamia angiospermia class
and order. The cal. is five-cleft; cor. tube subcylindric,
superior, very long; berry globular. There are two
species shrubs, of South America.

OVER-HALE, in the sea language. A rope is said
to be overhaled when drawn too stiff, or haled the con-
trary way.

Over-rake, among seamen: when a ship, riding at an-
chor, so overheats herself into a head-sea, that she is
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washed by the waves breaking in upon her, they say the

waves over-rake her.

OVERSEERS of the poor. The proper number of

overseers of tlie poor for each parish, must be duly ap-

pointed, and sworn before two justises of the peace, one
whereof must be of the quorum.
The overseers thus appointed, and taking on them the

office, shall within fourteen days, receive tbe books of

assessments, and of accounts, from their predecessors,

and what money and materials shall be in their hands,

and reimburse them for their arrears. 17 Geo. II. c. 38.

And shall take order from time to time, with the con-

sent of two such justices as aforesaid, for setting to work
the children of such parents who shall not by the said

overseers be thought able to keep or maintain them, and
using no ordinary or daily trade of life to get their living

by. 43 Eliz. c. 2.

By the 17 Geo. II. c. 38. if any person shall be ag-

grieved by any thing done or omitted by the churchwar-

dens and overseers, or by any of his majesty's justices of

the peace, he may, giving reasonable notice to the

churchwardens or overseers, appeal to the next general

or quarter-sessions, where the same shall be heard, or

finally determined; but if reasonable notice is not given;

then they shall adjourn the appeal to the next general

or quarter-sessions; and the court may award reasonable

costs to either party, as they may do by 8 and 9 W. in

case of appeals concerning settlements. See Poor.

OVERT ACT. In the case of treason in compassing or

imagining the death of the king, this imagining must be

manifested by some open act; otherwise being only an act

of the mind, it cannot fall under any judicial cognizance.

Bare words are held not to amount to an over act, un-

less put into writing, in which case they are then held to

be an overt act, as arguing a more deliberate intention.

No evidence shall be admitted of any overt act, that is not

expressly laid in the indictment. 7 W. c. 3.

OVIS, sheep, a genus of quadrupeds of the order of

pecora; the generic character is, horns hollow, wrinkled,

turning backwards, and spirally intortcd; front-teeth,

eight in the lower jaw; canine- teeth, none.

1. Ovis amnion, argali. As the capra segagrus, or

Caucasan ibex, is supposed to be the original of the do-

mestic goat, so the ovis amnion, argali, or musimon, is

believed to be the chief primaeval stock from which all

the kinds of domestic sheep have proceeded: many of

which differ full as widely both from each other and their

archetype as the goats.

Argali, or wild sheep, is an inhabitant of rocky or

mountainous regions, and is chiefly found in the alpine

parts of Asia. It was first observed by Dr. Pallas

throughout the vast chain of mountains extending

through the middle of the continent to the Eastern sea.

In Kamtschatka it is plentiful; it occurs also in Barbary,

in the mountains of Greece, and in the islands of Corsi-

ca and Sardinia; differing merely in a few slight parti-

culars of colour and size, according to its climate.

The general size of the argali is that of a small fallow

deer. Its colour is a greyish ferruginous brown above,

and whitish beneath; the face is also whitish, and behind

each shoulder is often observed a dusky spot or patch;

the legs, at least in the European kind, are commonly
white: the head strongly resembles that of a ram, but
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the ears are smaller in proportion, the neck more slen

the body large; tbe limbs slender but strong; the tail

very short, being hardly more than three inches in length:

the horns in the full grown or old animals, areextremel;
large, placed on the top of the head, and stand close at

their base, rising first upwards, and then bending dowr
and twisting outwards as in the common ram; the body
is covered with hair instead of wool, in which particular

consists its chief difference from the general aspect of a
sheep; but in winter the face, and particularly the part

about the tip of the nose, becomes whiter, the back of a
more ferruginous cast, and the hair, which in summer is

close, like that of a deer, becomes somewhat rough, wa-
vy, and a little curled, consisting of a kind of wool inter-

mixed with hair, and concealing at its roots a fine whita
wooly down; the hair about the neck and shoulders, as

well as under the throat, is considerably longer than on
the other parts. The female- is inferior in size to the
male, and has smaller and less curved horns.

In Siberia the argali is chiefly seen on the tops of the
highest mountains exposed to the sun, and free from
woods. The animals generally go in small flocks; they
produce their young in the middle of March, and have
one, and sometimes two, at a birth. The young, when
first born, are covered with a soft, grey, curling fleece,

which gradually changes into hair towards the end of
summer.
The horns of the old males grow to a vast size, and

have been found of the length of two Russian yards, mea-
sured along the spires; weighing fifteen pounds each.

We are assured by father Rubruquis, a traveller in the

thirteenth century, that he had seen some of the horns
so large that he could hardly lift a pair with one hand,
and that the Tartars make great drinking-cups of them.
A more modern traveller has asserted, that young foxes
occasionally sheltered themselves in such as are here and
there found in the deserts.

In Corsica, the argali is known by the name of mufro;
where it is so wild as rarely to be taken alive, but is shot
by the hunters, who lie in wait for it among the moun-
tains. When the young are taken, however, which is

sometimes the case when the parent is shot, they are ob-
served to be very readily tamed*

From the above description it will sufficiently appear,
that the wild sheep is by no means that seemingly help-

less animal which we view in a state of confinement in

artificial life; but in the highest degree active and vigo-

rous. It is supposed to live about fourteen years.

2. Ovis aries, the common sheep. This animal is so

generally known, that a particular description of its form
and manners becomes unnecessary. The domestic sheep,

in its most valuable or wooly state, exists hardly any
where in perfection except in Europe, and some of tem-
perate parts of Asia. When transported into wry warm
climates, it looses its peculiar covering, and appears
coated with hair, Inning only a short wool next the skin.

In very cold climates, also, the exterior pari of the w.»ol

is observed to be hard and coarse, though the interior is

more soft and fine. In England and some other Euro-
pean regions, tbe wool acquires a peculiar length and
fineness, and is best adapted to the various purposes of

commerce. That of Spain is still finer, bvt less proper
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f ./ using alone; and is mixed with the English for the

superior kinds of cloth.

Of all the domestic animals, none is so subject to va-

rious disorders as the sheep. Of these, one of the most
extraordinary, as well as the most fatal, is the rot, owing
to the vast numbers of worms, of the genus fasciola,

which are found in the liver and gall-bladder. They arc

of a Hat form, of an oval shape, with slightly pointed ex-

tremities, and bear a general resemblance to the seeds of

a gourd.
Ovis strepsoicoros, Cretan sheep; this variety is

principally found in the island of Crete, and is kept in

several parts of Europe for the singularity of its appear-
ance; the horns being very large, long, and twisted in

the manner of a screw; those of the male are upright, those

of the female at right angles to the head. This animal
is ranked as a distinct species in the Systema Naturae.

See Plate CI. Nat. Hist. fig. 306.

4. Ovis Guineensis, African sheep. This, which is

sometimes termed theCape sheep, and which is erroneous-

ly mentioned in Button's Natural History as of Indian ex-

traction, is supposed to be most frequent in Guinea, and
is distinguished from others by its remarkably meagre
appcrance, length of neck and limbs, pendant ears, and
long arches or curved visage. It is covered rather with

hair than woo!, and has a pair of pendant hairy wattles

beneath the neck, as in goats. The horns are small, and
the tail long and lank. This variety is also considered

as a distinct species in the twelfth edition of the Systema
Natura*.. See Plate CI. Nat. Hist. fig. 307, 308.

5. Ovis laticaudata, broad-tailed sheep; this extraor-

dinary and awkward variety occurs in Syria, Barbary,

and Ethiopia. It is also found in Tartary, Tibet, &c.

Its general appearance, as to- other parts of the body,

scarcely (lifters from that of the European sheep, and

in Tibet it is remarkable for the exquisite fineness of

its wool. The tails of these sheep sometimes grow so

large, long, and heavy, as to weigii, according to some
reports, from fifteen to fifty pounds; and in order to ena-

ble the animal to grass with convenience, the shepherds

arc often obliged to put a board, furnished with small

wheels, under the tail. This part of the sheep is of a

subs' ance resembling marrow, and is considered as a

great delicacy.

6. Ovis pudu. This is a newly discovered species,

having been first described by Molina, jn his Natural

History of Chili. He informs us that it is a native of the

Andes; that it is of a brown colour; about the size of a

kid of half a year old; with very much the appearance of

a goat; but with small smooth horns, bending outwards,

and without any appearance of beard. It is of a gregari-

ous nature, and when the snow falls on the upper parts of

the mountains, descends into the valleys in large herds,

to feed in the plains of Chili, at which time it is easily

taken, and readily tamed. The female is without horns.

OUNCE, a little weight, the sixteenth part of a pound

avoirdupois, and the twelfth part of a pound troy; the

ojuce avoirdupois is divided into eight drams, and the

ounce troy into twenty pennyweights.

Ouxce. See Felis.
OUTLAWRY, is being put out of the law, or out of

the king's protection. It is a punishment inflicted for a

contempt in refusing to be amenable to the process of the
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higher courts. By outlawry in civil actions, a person is

put out of the protection of the iaw, so that he is not only

incapable of suing for the redress of injuries, but may be

imprisoned, and forfeits all his goods and chattels, and

the profits of his land; his personal chattels immediately
upon the outlawry, and his chattels real, and the profits

of his lands, when found by inquisition. 1 Salk. 305.

It seems that originally process of outlawry only lay in

treason and felony, and was afterwards extended to tres-

pass of an enormous nature; but the process of outlawry at

this day lies in all appeals, and in all indictments ofconspi-

racy and deceit, or other crimes of a higher nature than

trespass vi et armis: but lies not in an action, nor on an
indictment on a statute, unless it is given by such statute

either expressly, as in the case of a praemunire; or im-

pliedly, as in cases made treason or felony by statute; or

where a recovery is given by an action in which such

process lay before, as in case of forcible entry. Staundf.

192.

Process of outlaxvru. The exigent must be sued in the

county where the party really resides, for there all ac-

tions were originally laid; and because outlawries were
at first only for treason, felony, or very enormous trespas-

ses, tiie process was to be executed at the torn, which is

the sheriff's criminal court; and this held not only be-

fore the sheriff, but before the coroners, who were ancient
conservators of the peace, being the best men in each
county, to preside with the sheriff in his court, and who
pronounced the outlawry in the county-court on the par-
ties being quinto exactus; and therefore anciently there

was no occasion for any process to any other county than
that in which the party actually resided. But the mo-
dern practice being different, the reader is referred to

Tidd's Pract. K. B.

Of the reversal of outlawries. There are two ways of
reversing an outlawry: first, by a writ of error returnable
coram nobis; secondly by motion founded on a plea, aver-
ment, or suggestion of some matter apparent; as in re-

spect of a supersedeas, omission of process, variance, or
other matter apparent on the record.

OUTLICKER, in a ship, a small piece of timber made
fast on the top of the poop, and standing out right astern.
At the outmost end thereof is a hole, into which the stand-
ing part of the sheet is reeved.

OUTWORKS, in fortification, all those works made
withoutside the ditch of a fortified place, to cover and
defend it. See Fortification.

OX. Sec Bos.

OXALATS, salts formed by the oxalic acid. This
genus of salts was first made known by Bergman, who
described the greater number of them in his Dissertation
on Oxalic Acid, publish in 1776. These salts may be
distinguished by the following properties: 1. When ex-
posed to a red heat, their acid is decomposed and driven
off, and the base only remains behind. 2. Lirnewater
precipitates a white powder from their solutions, pro-
vided no excess of acid is present This powder is solu-
ble in acetic acid, after being exposed to a red heat. 3.
The earthy oxalats are, in general nearly insoluble in
water: the alkaline oxalats are capable of combining with
an excess of acid, and forming superoxalafs much less
soluble than the oxalats. 4. The insoluble oxalats are
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rendered easily soluble by an excess of tiie more power-

ful acids.

OXALIC ACID. When nitric acid is poured upon

sugar, and a moderate heat applied, the sugar soon melts,

an effervescence ensues, a great quantity of nitrous gas

and carbonic acid gas is emitted; and when the efferves-

cence ceases, and the liquid in the retort is allowed to

cool, a number of small transparent chrystals appear in

it. These chrystals constitute a peculiar acid, which has

received the name of oxalic acid, because it exists ready-

formed, as Sclieele has proved, in the oxalis acetosella,

or woodsorre). At first, however, it was called the acid

of sugar, or the saccharine acid.

Oxalic acid is in the form of four-sided prisms, whose

sides are alternately larger, and they are terminated at

the extremities by two-sided summits. They are transpa-

rent, and of a fine white colour, with considerable lustre.

They have a very acid taste, and redden vegetable

blues.

When tliis chrystallized acid is exposed to heat in an

open vessel, there arises a smoke from it, which effects

disagreebly the nose and lungs. The residuum is a

powder of a much whiter colour than the acid had been.

J3y this process it loses three-tenths of its weight, but

soon recovers them again on exposure to the air. When
distilled, it first loses its water of chrystallization, then

liquefies and becomes brown; a little phlegm passes over,

a white saline crust sublimes, some of which passes into

the receiver; but the greatest part of the acid is destroy-

ed, leaving in the retort a mass one-fiftieth of the whole,

which has an empyreumatic smell, blackens sulphuric

acid, renders nitric acid yellow, and dissolves in muria-

tic acid without alteration. That part of the acid which

sublimes is unaltered. When this acid is distilled a se-

cond time, it gives out a white smoke, which, condens-

ing in -the receiver, produces a colourless unchrystalliza-

bleacid,and a dark-coloured matter remains behind. Dur-

ing all this distillation, a vast quantity of elastic vapour

makes its escape. From 279 grains of oxalic acid, Berg-

man obtained 109 cubic inches of gas, half of which was

carbonic acid, and half carbureted hydrogen. Fontana,

from an ounce of it, obtained 430 cubic inches of gas,

one-third of which was carbonic acid, the rest carbureted

hydrogen. From these facts, it is evident, that oxalic

acid is composed of oxygen, hydrogen, and carbon.

The chrystals of oxalic acid are soluble in their own
weight of boiling water. Water at the temperament of

65.7° dissolves half its weight of them. The specific

gravity of the solution is 1.0593. One hundred parts of

boiling alcohol dissolve 5G parts of these chrystals; hut

at a mean temperature only 40 parts. Liquid oxalic

acid has a very acrid taste when it is concentrated, but

a very agreeable acid taste when sufficiently diluted with

water.

water containing it in solution is raised to the boiling tem-

perature.

Oxalic acid is not affected by exposure to the air, or

to the action of oxygen gas. The effect of the simple

combustibles on it has not been tried.

It is capable of oxidizing lead, copper, iron, tin, bis-

muth, nickel, cobalt, zinc, and manganese.

It does not act upon gold, silver, platina, nor mercury.

Oxalic acid combines with alkalies, earths, and metal-

lic oxides, and forms salts known by the name of oxa-

lats.

Muriatic and acetic acids dissolve oxalic acid, but with-

out altering it. Sulphuric acid decomposes it partly by

the assistance of heat, and a quantity of charcoal is form-

ed. Nitric acid decomposes it at a boiling heat, and con-

verts it into water and carbonic acid. From this result,

and from the products obtained by distilling pure oxalic

acid, it follows, that this acid is composed of oxygen,

hydrogen, and carbon. Fourcroy informs us, that Vau-

quelin and he have ascertained that it is composed of

77 oxysren

13 carbon
10 hydrogen

100.

But the experiments upon which this result is founded,

have not been published; so that it is impossible tojudge

of their accuracy.

The affinities of oxalic acid, according to Bergman,

are as follows:

Lime,
Barytes,

Strontian,

Magnesia,
Potass,

Soda,
Amonia,
Alumina.

This acid is too expensive to be employed for the pur-

poses of domestic economy; but it is extremely useful in

chemistry to detect the presence of lime held in solution.

For this purpose, either a little of the pure acid, or of

the solution of oxalat of ammonia, isdropt into the liquid

supposed to contain lime. If any is present, a white

powder immediately precipitates. The reason of this is,

that oxalatof lime is altogether insoluble, oxalic acid in

consequence is capable of taking lime from every other

acid.

OXALIS, xvoodsorrel, a genus of the pentagynia or-

der, in the decandria class of plants, and in the natural

gruinales.method ranking under the 14th order, gruinales. The
calyx is pentaphyllous, the petals connected at the heels,

the capsule pentagonal, and opening at the angles.

It changes all vegetable bines, except indigo, to a red. There arc 96 species; of which the common woodsorrel

pain of chrystallized arid, dissolved in 1920 grains grows naturally in moist shady woods, and at the side-?

of water, redens the blue paper in which sugar-loaves arc r hedges, in many parts of Britain, and is but seldom

wrapt: one grain of it, dissolve in 3600 grains of water, admitted into gardens. The roots are composed of many
reddens paper stained with turnsole. According to Mor- scaly joints, which propagate in great plenty. The leaves

vcai;, one part of the chrystalline acid is sufficient to com- arise immediately from the loots upon single long faot-

Biunicate a sensible acidity to 2633 parts of water. stalks, and are composed of three heart-shaped lobes.

Its fixity is such, that nunc of it is sublimed when They arc gratefully acid, and of use in (he scorrey and-
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other putrid disorders. The bulbou9 kinds from the

(Jape arc elegant ornaments of the greenhouse.

OXIDE, any substance combined with oxygen, in a

proportion not sufficient to produce acidity.

Oxygen is capable of combining with bodies usually

in various proportions, constituting a variety of coin-

pounds with almost every substance with which it is ca-

pable of uniting. Now the whole of the compounds in-

to which oxygen enters, maybe divided into two sets: 1.

Those which possess the properties of acids; and, 2. Those
which are destitute of these properties. The first set of

compounds are distinguished by the term acids; to the

second, the term oxide has been appropriated. By ox-

ide, then, is meant a substance composed of oxygen and
some other body, and destitute of the properties which
belong to acids. It is by no means uncommon to find a

compound of the same base and oxygen belonging to

both of these sets, according to the proportion of the oxy-

gen which enters into the compound. In all these cases,

the smaller proportion of oxygen constitutes the oxide;

the larger the acid. Hence it follows, that oxides always

contain less oxygen than acids with the same base.

Oxygen combines with three distinct set of bodies, the

simple combustibles, the incombustibles, and the metals,

and forms oxides with every individual belonging to these

sets. These oxides vary as the substance which consti-

tutes the base; but all the oxides of the simple combus-
tibles are combustible, except the oxide of hydrogen,
which is a product of combustion; all the oxides of the

simple incombustibles are supporters of combustion; and
all the oxides of the metals are either products of com-
bustion or supporters. Of course, the first set of oxides

(except that of hydrogen) cannot be formed by combus-
tion; neither can the second set; but part of the third

set are formed by combustion, a part by the union of

the oxygen of supporters without combustion.

Besides these oxides, which may be considered as sim-

ple, because they contain but one ingredient combined
with oxygen, there is another set much more numerous
than they, consisting of oxygen united at once with two
or more simple substances. These bodies may be dis-

tinguished from the others by giving them the name of

compound oxides.

Oxides are often distinguished according to the de-

gree of oxygen they contain. Thus the protoxide or

first oxide denotes a metal combined with the least

portion of oxygen; deutoxide, or second oxide, a metal

combined with two doses of oxygen; and when a metal

:ias combined with as much oxygen as possible, the com-
jiound is called a peroxide.

Oxide, carbonic. When a mixture of purified char-

coal and oxide of iron or zinc is exposed to a strong

heat in an iron retort, the metallic oxide is gradually re-

duced, and during the reduction a great quantity of gas
is evolved. This gas is a mixture of carbonic acid gas,

Mid another which burns with a blue flame. This last

is carbonic oxide.

OXYBAPHUS, a genus of plants as yet unclassed,

nearly allied to the mirabilis. a native of Peru.

OXYGEN, in chemistry, a simple substance that en-

ters into the composition of water and air. The term

. xygen signifies that which generates or produces acids.

This, one of the most characteristic properties of this
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body, was discovered by Dr. Priestley in 1774. It was
at first called dephlogiaticatcd air, ami afterwards suc-
cessively known by the nanus,-{\ minentlj ;« spir ' le air,

pure air, vital air. as long as it was not known that this

aerial form is mere!) one of its states ofcombination; which,
notwithstanding its frequency, and its being less impure
in this than in any other condition, iloes no I prevent its

being concealed in other states; and more particularly

as, by combining with many bodies, it loses this elastic

state or appearance of air. As soon as this truth was
well proved, and clearly explained by Lavoisier, the ne-

cessity was admitted of giving it a different name, which
might be applicable to ail the states in which it could ex-

ist, as well that of gas as of the liquid or solid form. La-
voisier first called it the oxygenous principle; and the

French school having decided for the word oxygen, by
admitting a simple change of termination in the first

word proposed by Lavoisier, this name became general-
ly adopted.

The effect of oxygen is of such importance, that its

presence must be stated as the most indispensable condi-
tion of combustion; which would not otherwise take
place. It truly constitutes the essential part of that pro-
cess, because its most decided and extensive character is

its indispensability in that process.

Oxygen, like many other natural bodies, is found in

three states, but in neither of them is it alone or insula-

ted. In the gaseous form it is dissolved in caloric; in

the liquid and solid form it is combined with different sub-
stances, and can never exist concrete and pure without
combination, like many other substances no less decom-
posable than itself. And though we can, in imagination,
conceive it alone, insulated, pure, and in a solid state, ex-
periment has never yet exhibited this fact. It is a dis-

covery which still remains concealed in the bosom of na-
ture; or may exist, ill understood, under the name of
some substance yet unknown in our collections of mine-
rals.

As oxygen is frequently contained in a more or less

solid form in several natural fossils which have under-
gone combustion, and as it has much attraction for calo-
ric, it is only required that some one of those fossils should
be heated more or less, or penetrated with a great quan-
tity of caloric, in order to disengage this principle, and
obtain it in the form of air or gas. This is done by che-
mists to procure oxygen gas. They expose certain sub-
stances, particularly metals burned by nature or by art,
to a fire of considerable activity in closed vessels, so dis-
posed as to conduct and receive, under inverted jars, the
elastic fluid intended to be collected. The burned mat-
ter passes again to a combustible state; and the oxygen
which gave it the burned state, being separated and fu-
sed by caloric, for which it has a great attraction, be-
comes developed in the form of gas. It is the product of
a true combustion*

Of the two bodies which form oxygen gas, the caloric,
which is the solvent, and gives it the state of invisibility
and elastic fluid, not being ponderable; the solidifiable
base which is dissolved, or oxygen, being the only pon-
derable and fixable body in all the substances with which
this gas can combine; and chempts having no other means
of obtaining oxygen in a simpler state thaji that of gas,
in which they use it for a great number ofoperations or
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cambinations; many of them arc habituated to denote
this gas by the simple name of oxygen. This is, never-
theless, an error of nomenclature, and inimical to the
perspicuity of chemical doctrine; because the word ox-
ygen ought only to be used to denote the base of this

gas considered alone, or in all the possible states; but
particularly in the numerous combinations wherein it pos-
sesses the liquid or solid state.

Oxygen gas. See Air.

OXYMEL, in pharmacy, a composition of vinegar
and honey.

OXYMURIATIC ACID. This acid was discovered

by Scheele in 1774, during his experiments on manganese.
lie gave it the name of dephlogisticated muriatic acid,

from the supposition that it is muriatic acid deprived of

phlogiston. The French chemists, after its composition

had been ascertained, called it oxygenated muriatic acid;

which unwieldy appellation Kirwan has happily con-

tracted into oxy muriatic acid.

It may be procured by the following process: Put into

a tubulated retort a mixture of three parts of common
salt, and one part of the black oxide of manganese in

powder. Place the retort in the sand-bath of a furnace,

plunge its beak into a small water-trough, and lute a
bent funnel into its mouth. When the mixture has ac-

quired a moderate heat, pour into it at intervals through
the bent funnel two parts of sulphuric acid, which ought
to be somewhat diluted with water. An effervescence

ensues; a yellow-coloured gas issues from the retort,

which maybe received in large phials fitted with ground
stoppers.

Oxymuriatic acid gas is of a yellowish-green colour.

Its odour is intolerably acrid and suffocating. It cannot
be breathed without proving fatal. The death of the in-

genious and industrious Pettetier, whose chemical la-

bours have been so useful to the world, was occasioned

by his attempting to respire it. A consumption was the

consequence of this attempt, which, in a short time, prov-

ed fatal. When atmospheric air containing a mixture of

it is breathed, it occasions a violent and almost convul-

sive cough, attended with much pain in the chest. This
cough usually continues to return at intervals for a day
or two, and is accompanied with a copious expectoration.

It is capable of supporting combustion: in many cases

even more capable than common air. When a burning
taper is plunged into it, the flame is diminished, and ac-

quires a very red colour; a great quantity of smoke is

emitted, and at the same time the taper consumes much
more rapidly than in common air. The facility with

which bodies take fire in this gas, seems to depend on
the ease with which it parts with its oxygen.

This gas is neither altered by exposure to light nor to

caloric. It passes unaltered through red-hot porcelain

tubes.

It does not unite readily with water. Scheele found,

that after standing 12 hours over water, four-fifths of

the gas were absorbed: the remainder was common air,

which no doubt had been contained in the vessel before

the operation.

It renders vcgtable colours white; and not red, as oth-

er acids do; and the colour thus destroyed can neither be

restored by acids nor alkalies. It has the same effect on

yellow wax. If the quantity of vegetable colours to

which it is applied is sufficiently great, it is found re-

duced to the state of common muriatic acid. Hence it is

evident, that it destroys these colours by communicating
oxygen. This property has rendered oxymuriatic acid a
very important article in bleaching.

When a mixture of oxymuriatic acid gas and hydro-
gen gas is made to pass through a red-hot porcelain tube,

a violent detonation takes place. By electricity a feeble

explosion is produced.

When melted sulphur is plunged into it, inflammation al-

so takes place, and the sulphur is converted into sulphuric

acid; but cold sulphur, though it is partly acidified by this

gas, does not take fire in it.

When phosphorus is plunged into this gas, it imme-
diately takes fire, burns with considerable splendouiv
and is converted into phosphoric acid.

Oxymuriatic acid oxidizes all the metals without the
assistance of heat. Several of them take fire as soon as

they come into contact with the gas. All that is necessa-

ry is, to throw a quantity of the metal reduced to a fine

powder into a vessel filled with the gas. The inflammation
takes place immediately; the metal is oxidized; while the

acid, decomposed and reduced to common muriatic acid,

combines with the oxide, and forms a muriat. Arsenic
burns in oxymuriatic acid gas with a blue and green
flame; bismuth, with a lively blueish flame; nickel, with
a white flame, bordering on yellow; cobalt, with a white
flame, approaching to blue; zinc, with a lively white
flame; tin, with a feeble blueish flame; lead, with a spark-
ling white flame; copper and iron, with a red flame. Seve-
ral of the metallic sulphurets, as cinnabar, realgar, sul-

phurct of antimony, take fire when thrown in powder in-

to this gas.

When oxymuriatic acid gas and ammoniacal gas are
mixed together, a rapid combustion, attended with a
white flame, instantly takes place; both the gases are
decomposed, water is formed, while azotic gas and mu-
riatic acid are evolved. The same phenomena are apparent,
though in a smaller degree, when liquid ammonia is pour-
ed into the acid gas. The same decomposition takes
place, though both the acid and alkali are in a liquid

state. If four fifths of a glass tube are filled with oxymu-
riatic acid, and the remaining fifth with ammonia, and the
tube is then inverted over water, an effervescence en-
sues, and azotic gas is extricated. It was by a similar
experiment that Berthollet demonstrated the composition
of ammonia.

Oxymuriatic acid is composed of

84 muriatic acid

16 oxygen

Though oxymuriatic acid has hitherto been placed among
acids by chemists, it does not possess a single property
which characterises that class of bodies. Its taste is not
acid but astringent; it does not convert vegetable blues
to red, but destroys them; it combines very sparingly
with water, and is incapable of combining with alkalies,
earths, or metallic oxides. It ought, therefore, to be plac-
ed among the oxides rather than the acids.

OYER of deed, is when a man brings an action upon
a deed, bond, &c. and the defendant appears and prays
that he may hear the bond, &c. wherewith lie is charged,
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»nd the same shall he allowed him: and he is not hound
to plead till he has it, paying for the ropy of it.

The time allowed for the plaintiff to give oyer of a
deed, Ace. to the defendant, is two days exclusive after
it is demanded. Carth. 454. 2 Durnf.*& East, 40.

Oyer and terminer, is a court held by virtue of the

king's commission, to hear and determine all treasons,

felonies, and misdemeanors. This commission is usually
directed to two of the judges of the circuit, and several
gentlemen of the county; hut the judges only are of the

quorum, so that the rest cannot act without them. 4
Black. 269. See Assizes.

OYES, or Oyez, signifies hear ye; and is frequently
used by the cryera in our courts on making proclama-
tion, or to enjoin silence.

OYSTER. See Ostrea.
OZiENA, a malignant nicer of the nose, frequently

accompanied with a caries of all the bones of that part.

Sec Surgery.
OZOPHYLLUM, a genus of the class and order mo-

nadelphia pentandria. It is one-styled; calyx five-tooth-

ed; petals five, long; filaments sheathing; the style five-

toothed at top; teeth anheriferous, stigma one; capsules

five-celled. There is one species, a native of Guiana.

P.

Pthe fifteenth letter of the alphabet, as an abbrevia-

, tore, stands for Publius, pondo, &c.j PA. DIG.
for patricia dignitas; P. C. for patres conscripti; P. F.

for Publii films; P. P. for propositum, or propositum

publice; P. R. for populus Romanus; PR. S. for prato-

ris sententia; and PRS. P. for praises provincial. In the

Italian music, P. stands for piano, or softly; P. P. for

piu piano, i. e. more softly; and PPP. for pianissimo, or

very softly. Among astronomers, P. M. is used to de-

note post meridiem, or afternoon; and sometimes for

post mane, i. e. after midnight. As a numeral, P. signi-

fies the same as G, viz. 400; and with a dash over it,

thus G, 400,000. Among physicians, P. denotes pugil

or the eighth part of a handful; P. JE. partes sequales,

or equal parts of the ingredients.

PACE, passus, a measure taken from the space be-

tween the two feet of a man in walking; usually reckon-

ed two feet and a half, and in some men a yard or three

feet.

The geometrical pace is five feet; and 60,000 such

paces make one degree of the equator.

PACK, in commerce, denotes a quantity of goods,

made up in loads or bales for carriage. A pack of wool

is 17 stone and two pounds, or a horse's load.

PACKERS, persons whose employment it is to pack

up ail goods intended for exportation; which they do for

the great trading companies and merchants of London,

and are answerable if the goods receive any damage
through had package.

PACOS. Sec Camexus.
PJKDERIA, a genus of the pentandria monogynia

class and order. It is contorted; berry void, brittle, two-

seeded; style bifid. There are two species, climbers of

the East Indies.

P^EDEROTA, a genus of the monogynia order, in

the pentar.dra class of plants, and in the natural meth-

od ranking under the 30th order, contorts. The berry

is empty, brittle, and dispermous; the style bifid. There

are three species.

Y 7b"A)SlA, peony, a genus of the digynia order, in the

polyandria class of plants, and in the natural method

ranking under the 26th order, multisiliquee. The calyx

is pcntaphyllous; the, petals five; there are no styles; the

capsules are polyspermous. There are five species, most

of them hardy. They are large herbaceous flowery pe-

rennials, with tuberous roots, sending up strong annual

stalks from one to three feet in height, terminated by very
large flowers of a beautiful red colour, and much larger
than any rose. The common officinal, or male peony, is

also remarkable for its capsules turning backward,
opening and displaying their red inside, together with the
numerous seeds in a singularly agreeable order, appear-
ing very ornamental after the flower is past. The plant
may be propagated cither by parting the root or by seed.
This plant was formerly celebrated in nervous distem-
pers, but the present practice pays very little regard
to it.

PAGE, a youth of state retained in the family of a
prince or great personage, as an honourable servant, to
attend in visits of ceremony, carry messages, bear up
trains, robes, &c. and at the same time to have a genteel
education, and learn his exercises. The pages in tli c
king's household are various, and have various offices

assigned them, as pages of honour, pages of the pre-
sence-chamber, pages of the back stairs, kc.
PAGOD, or Pagoda, a name whereby the East In-

dians call the temple in which they worship their gods.
The pagod usually consists of three parts; the first is a
vaulted roof, supported on stone or marble columns: it

is adorned with images; and, being open, all persons
without distinction are allowed to enter it. The second
part is filled with grotesque and monstrous figures, and
no person is allowed to enter it but the bramins them-
selves. The third is a kind of chancel, in which the sta-
tue of the deity is placed. It is shut up with a very
strong gate.

Pagod, or Pagoda, is also the name of a gold or sil-

ver coin, current in several parts of the East Indies,
value 5s.

PAINTING, is the art of representing all objects of
nature visibly, by lines and colours on a plain surface.
It has also the power of expressing by the same means
conceptions and images of the mind which do not actual-
ly exist in any of the usual forms of nature. It is to be
considered as an art displaying cither conjointly or sepa-
rately the powers of imagination and imitation: and may
be divided into invention, which regards the original
thought or conception of the subject; and into composi-
tion, design, and colouring, which regard the execution
of the work.

Invention consists generally in the choice of sac!
subjects as are best calculated to answer some great and
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interesting end; and particularly in discovering or se-

lecting such subjects as are capable ol* being most ap-

propriately expressed by painting, and of producing a

powerful effect by Such means as are distinctively plac-

ed within the compass of that art.

Composition regards the arrangement of the subject

both as to forms, and to the general effects of light and
.shade, and of colour. It comprehends the general distri-

bution and grouping of the figures, their combination
or contrast, the choice of attitudes, the disposal of dra-
peries, the situation of the scene itself, as well as the dis-

tribution and connection of all the various parts of scene-

ry and ornament.
The important objects which design embraces, will be

found fully explained under that article. See Design.
Colouring regards, first, the infinite variety of hues

with which nature distinguishes her forms, agreeably to

the degree and mixture of the rays of light which their

surfaces reflect; and, secondly, the distribution, apposi-

tion, and accompaniment, of various lines or tints, so as

to produce the effect most pleasing to the sight, a cir-

cumstance in which nature not always delights. It em-
braces also the light and shade of objects, as far as by

the diminution or increase of these the harmony of tints

before-mentioned can be effected; but that mixed effect

of colour and of light and shade which is denominated
chiaro-scuro, is more justly regarded as a branch of

composition.

Jlrt ofpainting. The art of painting is justly ranked
among the highest of that class of arts which are denomi-

nated liberal. Its tendency and powers are congenial

with those of poetry, and it has of course been consider-

ed as an employment worthy of men in the most elevated

ranks of life. The honours with which it has been dis-

tinguished in various countries, will be found in the his-

tory of its professors.

We shall proceed, in consistence with a general plan,

to describe, first, the means by which the student may
hope to forward his progress in this admirable but diffi-

cult art. We shall then state the different brandies of

painting, and the methods of practice; and shall lastly

add a summary of its history in all ages and countries.

Course and methods of study requisite to attain the art of

painting-.

The process of study requisite for the attainment of the

art of painting, has been in part already described un-

der the article Design; the knowledge of design being,

as was there said, the basis of painting, and its various

attainments the necessary steps by which the painter

must commence his advance in the art. The student

ha*» ing completed the various studies which lead to excel-

lence in drawing, must proceed to transfer the princi-

ples he has learned to his canvas; and, before he can ar-

rive at eminence, must acquire a complete mastery of

the new materials in which lie is to display at once the

stoics of his mind and the skill of his hand. For this

purpose, he must add to the knowledge he already pos-

sesses, the study of colours and colouring in all their

branches. It is the knowledge of this department of art

which peculiarly characterizes the profession he is about

to undertake. The various branches of design have form-

ed the commencement of his studies, and he may be sup-

posed a perfect master of them; but these alone cannot

constitute him a painter; neither -Can he acquire tli

n

tie by the knowledge of every rule of invention or com-
position. If we consider a painter in regard of these last

powers of skill, wc rank him with the poet or the

draughtsman; if in regard of anatomic knowledge or

perspective, we confound him with the anatomist or the

mathematician; if in regard of symmetry, grace, and
proportions of forms, we cannot distinguish him from
the geometer or the sculptor. The painter, who is sup-
posed the perfect imitator of nature, necessarily makes
colouring his chief object, since he only considers nature
as she is imitable: she is only imitable by him as she is

visible; and she is only visible as she is coloured.

Although the perfect idea, therefore, of a painter de-

pends on invention, composition, design, and colouring,

conjointly, yet it is by the last of these only that he can
establish a special idea of his art, since by this we dis-

tinguish him from such other artists as have for their

object the various powers which can be expressed by de-

sign (whose art cannot come up to that perfect imitation

of nature, which is within the scope of painting); and by
this only we can be decidedly understood to speak of a
painter.

To this it is to be added, that as colouring specifically

distinguishes the art of the painter from all the other

arts of design, so it is the ultimate accomplishment of all

his studies in the art of painting.

We shall, therefore, first treat of colouring, and pro-

ceed to consider more minutely the component parts

which form the art of colouring.

Colouring. Colouring is that mode of art by which the

artist imitates the appearance of colours in all natural

objects, and gives to artificial objects those hues which*

are most calculated to please or to deceive the sight.

It is the duty of the colourist to consider, that as there

are two sorts of objects, the natural or real, and the ar-

tificial or painted, so there are also two sorts of colours,

viz. the natural, or that which makes all the objects in

nature visible to us, and the artificial, or that which, by
a judicious mixture of simple colours, imitates those na-

tural ones in all their various situations and circum-
stances.

The painter must first endeavour to acquire a perfect

knowledge of thesetwo sorts of colours; of the natural, in

order to distinguish with precision which of them he
ought to imitate; and of the artificial, in order to com-
pose the tint most proper lor representing the natural

colour. These acquirements include the study of diop-

trics, or that part of optics which has for its object the,

nature of light and colours, and an acquaintance at leas)

with the general principles of chemistry. (See Optics.")

He will learn also that the natural colour is of three sorts:

1st. the true colour of the object; 2d, the reflected colour*

3i\, the colour of the light incidental to the object. In

the artificial colours, he will distinguish their force and
softness separately and by comparison, in order that he

may use a proper judgment in heightening or alien

ing them, according as his subject may require.

To this end he will also consider, that a picture is,

for the most part, a flat superficies; that, some, time .

the colours arc laid on. they necessarily lose their fresh-

ness; and that the distance at which a picture is viewed
takes from it much of its brightness and vigour; ai
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is therefore impossible to guard against these drawbacks
on the effect of his pencil, without a complete mastery of

that artifice which is the chief object of the art ofcolouring.

Although imitation is the principal aim of colouring,

the painter must by no means be the slave of natural ob-

jects, but the judge and judicious imitator of them: he

must not imitate all the colours which present them-

selves indifferently to his eye; but he must chise the

most proper for his purpose, and add or temper with

others, to complete the beauty of effect in his work. He
must sometimes abate the vivacity of life, and sometimes
strive to heighten it by superior force and brightness

of colours, in order to convey to the eye with precision

and truth the spirit and real character of the object.

There are few, and those only among the greatest

painters, who have arrived at the perfect management
of this difficult part of art.

On the apposition of colours, and on the knowledge of

chiaro-scuro, depends all the harmony of colouring. In
what that happy arrangement of colours consists, which
produces effects delightful to the eye, no rules can pre-

tend to ascertain. If the source of information in this

point is not in the mind of the painter, he will in vain

seek for it else-where. Improvement, however, may, and
must, be superadded to natural descrimination: to ac-

quire the necessary improvement, he will find the best

school in the works of those great masters who have
possessed the power of colouring in an eminent degree.

Such arc Titian and Rubens. But he must be careful

that, in studying even these great examples of the art,

he does not forget that he is only learning from them
the road to nature, the final source of his imitation.

Of the few maxims which can be offered on the subject

of colouring, the following are the least questionable:

We must learn to view nature to advantage, in order

to represent her well. There are two manners of colour-

ing: the one depending on habit, the other on the true

knowledge of colours. The first is confined, the second
unlimited.

The harmony of nature in her colours arises from ob-

jects participating of one another by reflection; for there

is no light which does not strike some body; nor is there

any enlightened body which does not reflect its light and
colour at the same time, in proportion to the force of the

light, and according to the nature of the colour. This
participation of reflection in light and colour, constitutes

that union of colouring which it is the business of the

painter to imitate.

This desirable union of colour is sometimes considera-

bly aided in pictures by the process of glazing; that is,

by the use of colours which, having little body, are dia-

phonous; and are, by means of a light brush or pencil,

passed over (or, as painters express it, scumbled over)

such parts of the work as are unpleasantly staring or

otherwise discordant* This use of transparent colour is

by sonic called toning, or tuning; and probably affords

the justest explanation of the well-known passtgein Pli-

ny, where he speaks of the atranuntum used by one of

the ancient painters to give harmony and sweetness to

his pictures.

Variety of tints, very nearly of the same tone, em-

ployed in the same figure, and often upon the same part,

with moderation, contribute much to harmony.

The turn of the parts, and the outlines which insensi-

bly melt into their grounds and artfully disappear, bind

the objects together, and preserve them in union: as

they seem to conduct the eye beyond what it sees, and
persuade it that it sees what it really does not see, or at

least that it conceives that continuity which the extremi-
ties of the objects conceal.

Any loading or overcharging of colouring, for what-

ever purpose it is used, must be so discreetly managed,
as not to destroy the character of the object.

The repetition of the same colour in a picture is to be

avoided, unless where it serves to connect the various

masses of a composition. The eye becomes tired with

viewing the same object: it loves variety artfully pre-

sented to it.

The apparent value of colours in a picture (as in all

things) arises from comparison.
Several colours which, placed unmixed by one another,

have a kind of aerial brightness, when mixed together,

produce a disagreeable earthy colour: for instance, ul-

tramarine with fine yellow, or fine vermilion.

Colours which by mixture lose strength and become
harmonious, are called broken colours, and contribute as

greatly to the sweetness and softness of tones in pictures

as they subtract from their brightness.

Chiaro-scuro. The knowledge of lights and shades
evidently forms a part of that essential distinction of
painting, which we have just described under the head
of colouring, and is requisite to that part of colouring
which refers to composition. But the incidence of par-
ticular lights and shades on bodies placed on certain
planes and exposed to certain lights (a knowledge to be
gained from the study of perspective), is a very small
part of that general knowledge of effect which is denom-
inated chiaro-scuro, by which is meant the art of skilful-

ly distributing the lights and shades which ought to ap-
pear in a picture as well for the repose as satisfaction of
the eye. The incidence of light may be demonstrated
by lines supposed to be drawn from the source of that
light to the body enlightened: whereas the chiaro-scuro
depends entirely on the painter's imagination, who, as he
invents the objects, may dispose them to receive such
lights and shades as he proposes for his picture, and in-

troduce such accidents of colour as he deems most ad-
vantageous to the effect of the whole.

Chiaro-scuro, therefore, demands a perfect knowledge
of the effects of light and shade, of aerial perspective, of
the proportional force of colours, or of those qualities by
which they appear to advance to, or recede from, the
eye, and of their various degrees of transparency or
opaqueness.

The art of chiaro-scuro consists, 1st, in connecting
and combining the figures or objects of a composition in
such masses of light and of shade, as are both the most
pleasing to the eye and the best calculated for the just
developement and display of the subject. 2dly, In assign-
ing to each object the colour most corresponding (on ac-
count of the force or qualities above-mentioned) to its

respective place in the general mass or group, and at the
same time best harmonizing with the other colours of the
picture, either by its natural and proper tone, or by the
reflected hues which it receives from adjoining or sur-
rounding objects. The beauty of these reflexes depends
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on the skilful adaptation of transparent or opaque colours.

3dly, In the judicious introduction of such accidents as

contribute to strengthen the general effect and character
of the work. It is on clriaro-scuro, says Mengs, that de-

pends the expression of the character of a picture, wheth-
er it is gay or gloomy, cheerful or solemn.
The distribution of objects forms the masses of chiaro-

scuro, by combining or connecting their lights and shades
in such a manner as to prevent the eye from wander-
ing confusedly over the work. Titian exemplified this

precept in the instance of a bunch of grapes, of which
each grape, if seen separately, would have its light and
shade in a smaller degree, and thus distracting the sight,

would produce a tiresome confusion; but when collected

in one bunch, and becoming but one mass of light and
shade, the eye is capable ofembracing them all together

as a single object.

The distribution of colours has an evident power of

uniting the masses of light and shade; as the painter

may for instance introduce a figure clothed in dark-brown
drapery, so nearly approaching in colour to the shade of

any two objects between which it is placed, that they will

appear but one mass, and will be embraced by the eye as

such. The same effect will be produced by the apposi-

tion of similar or accordant colours in various objects.

The distribution of accidents, by which accessory
lights or shades are introduced, has the same obvious
tendency to unite the masses of visible colour. Torches,
clouds, &c. are comprized under this head.

The art of chiaro-scuro is that which, of all others

comprehended under the general head of painting, ap-

pears to have the greatest power of attracting the eye of
the spectator, and of exciting the admiration of the ar-

tist in particular.

In the same manner that we have here endeavoured
to define the general principles of that distinctive branch
of the painter's art called colouring, and as we have be-

fore fully described the requisite progress of study in

drawing or design, we shall now proceed to the remain-
ing branch, composition; and afterwards add a few
words respecting invention.

Composition. Composition may he divided into the
genaral distribution of objects, the grouping, the choice

of attitudes, the contrast, the cast of draperies, and the
management of the back-ground or the connection of the
whole effect.

In composition, as far as regards the general distribu-

tion of objects, the painter ought to contrive that the

spectator may, at the first sight, be struck with theg ne-

ral character of the subject, or at least may comprehend
its principal scope. This effect is most readily produced
l»y placing the most essential figures in the most conspicu-
ous places, provided it can be done without violence or
impropriety. Besides this distinctness in the general
expression of tjie subject, the beauty of the composition
will depend on the variety, connection, and contrast,

displayed in the distribution of objects; provided, in like

manner, that these are conformable to the nature of the

subject, whether gay, familiar, full of motion and hurry,
or still, solemn, and melancholy.

The grouping regards both design and chiaro-scuro.

In the former, it respects the figures principally con-
cerned in the expression of the subject, which must ne.

vol. ill. 4

cessarily be near to, or distant from, one another, as their

actions, conversations, or other mutual relations, require.

In the latter, it regards those masses which are formed
from objects which may be properly arranged together,

and those effects of light and shade which are formed in

consequence of such assemblage or union. These are the

points to which the attention must be principally and
diligently directed in forming the groups of a composi-
tion.

The choice of attitudes is the principal subordinate di-

vision of grouping. Whatever attitude is given, it must
not oidy contribute its due portion to the completion of
the group, but the greatest care must be taken by the

painter, that it does not appear to be introduced for that

purpose merely. It must be appropriate to the character

of the individual figure, and expressive of its requisite

action; and it must, at the same time, combine whatever
beauty of (orm can be shown by such a selection of turns

or views of the body, as the necessary circumstances will

admit. The knowledge of generic characters, under the

various modifications of sex, age, and condition; of the

various operations of the passions in the human mind;
and a thorough acquaintance with the circumstances of

the history or other subjects to be represented; are the

best guides to a good choice of attitudes.

To the effect produced by well-chosen attitudes, con-
trast gives the most powerful aid. Contrast has been al-

ready defined (see Contrast); and it is only to be ob-
served here that in composition it extends not to human
figures only, but to objects of every kind, animate or inan-
imate, and also to the effects of light or chiaro-scuro.

Of draperies, and the proper modes of casting or dis-

posing them, notice has been taken under the article

Drawing.
The management of the back-ground, or connection of

the general effect, is, of all other parts of composition,
at once the most difficult to be defined or performed.
It consists in the general accordance and subordination
of objects with and to one another, so that they shall
all concur to constitute but one single object. It is to

the whole what the grouping of lines, forms, and chiaro-
scuro, is to a part. It is effected by a due combi-
nation of lights and shades, by an union of colours, and
by such oppositions or contrasts as are sufficient to re-
lieve the distinct groups, and to give repose to the eye.
Amidst several groups (if the picture consist of such), it

requires that one should be justly predominant in force
and colour, and that all detached objects should be. so
united with their respective grounds as to form together
one general mass of repose for the support of the princi-
pal object.

The satisfaction of the eye is the ultimate purpose of
this difficult part of composition.

Invention. It now remains to enlarge on the most ardu-
ous attainment of the painter, and which we have placed
the last in the order of his studies, because it is that which
gives the highest character to the artist, as it affords
the greatest opportunities of displaying the powers of his
mind.

Invention comprises every kind of subject which can
be represented to sight; but it is generally divided into
historical, allegorical, and mystical.

Invention simply historical, is the selection of such ob-
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jects as plainly relate to or represent a subject. Its de-

grees are more or less valuable according to its matter
or subject, and its requisite properties are fidelity and
perspicuity. It extends also to the introduction of all

such embellishments as are consistent and congenial with

the history represented, in the same manner as in poetry.

The same illustration by collateral erudition, the same
enlivening by incidental ornament, the same blending of

poetic imagery (not over-stepping truth), is admired in

the painter as in the poet.

The cartoons of Raffaelle are among the works which
present the finest examples of this species of invention.

The battles of Constantino, and some others by the same
master, in the Vatican, are equally excellent.

Allegorical invention is a choice of objects which serve

to represent either wholly or partly what they are not;

and of which the expression arises from illusion. Ca-
lumny dragged in, at the feet of Truth, as described by
Lucian, and sketched by Raffaelle, is wholly of this class.

Such also is Hercules placed between Virtue and Pleasure

(generally called the Choice of Hercules); and such also

is the picture of the School of Athens, by Raffaelle, in

which many persons of various times, countries, and con-

ditions, are brought together, to represent the various

modes of philosophy.

Other works arc partly allegorical and partly histori-

cal; in which the spectator easily distinguishes the fi-

gures purely historical from others mixed with them in the

same picture, and entirely allegorical. Such are the well-

known pictures of the history of Mary de Medici, paint-

ed by Rubens.
The first great requisite of allegorical painting is, that

it be intelligible. An allegory not understood, is a loss

of labour both to painter and spectator. For this pur-

pose, it mustr in general, consist of such symbols as are

established on good authority, or, if new, are obvious to

the mind.

In addition to this first requisite, the proper choice of

allegory demands, either that the subject could in no other

way be represented, or that it could not be represented

by historical invention in an equal degree of force and
beauty.

Mystical invention respects the expression ofsuch ideas

as are inculcated in our minds by the precepts of religion.

The paintings in the Capella Sistina at Rome, by Micha-

el Angelo, exhibit an illustrious instance of this kind of

invention; and the student (with certain modifications)

can enter no better school of this part of art. The Trans-
figuration ofour Saviour, by Raffaelle, the Annunciation,

Holy Families, &c. of numerous painters, are of the same
kind.

The style of mystical painting is sometimes familiar

and tender, as in subjects of the Holy Family, but chief-

ly majestic and elevated.

We have thus accompanied the painter, and slightly,

but it is hoped justly, traced his path, through the long

course of his studies; in the prosecution of which he must

himself contribute the fullest share of unwearied diligence

and attention. Nor are his pursuits to be considered as

bounded by the rules whicli have been given. Enough
remains behind to exercise both his industry and genius.

Beyond the complete possession of the various compo-

nent parts o^art which have been enumerated, expres-

sion, in all its distinct powers of vivacity, justness, and
delicacy, calls for every exertion of talent. See Expres-
sion. And to all this, in order to attain perfection, must
be superadded the rat* and transcendant charm of grace,

that indefinable excellence which no painters are allowed

to have reached, except Apelles, Rallaelle, and Correg-
gio.

Of the different classes of painting,

Painting is chiefly divided into historical (comprehend-
ing allegorical and mystical), grotesque, portrait, fancy,

animals, fruits and flowers, battles, landscape, sea-views,

architecture, still life. The subordinate divisions of all

these are endless.

The first has been sufficiently spoken of under the head
of invention, in the present article.

Grotesque painting being also already explained under
its proper article, it is only necessary here to add, that

the finest examples of this species are to be found in the

celebrated Loggia of the Vatican palace at Rome, paint-

ed from the designs of Raffaelle, and in the ceiling of the

portico of the Capitol, carved from those of Michael An-
gelo.

Of portrait, as being a branch of painting to which our
country is peculiarly addicted, it is requisite to give a
more detailed account.

Portraiture, If the accurate imitation of nature is, on
any occasion, capable of forming the principal merit of a
picture, it must certainly be in potraiture, which not only
represents a man in general, but such an one as may be
distinguished from all other men. The greatest perfec-

tion of a portrait is extreme likeness, and the greatest
fault is the resemblance of a person for whom it was not
designed, unless we are inclined to except a still more
grievous defect, viz. the want of resemblance to any per-
son whatever. The resemblance of men to one another,
is indeed frequently found in living nature, but it is sel-

dom or never so complete and entire, but that some particu-
lar turn or view of the face will betray the difference; and
it is the business of the artist ever to descriminate, and
to appropriate to his pencil, those peculiar features,

lines, and turns of the face, the representation of which
will effectually convey to the spectator the distinct espe-

cial idea of the person whose portrait is set before him.
Various difficulties attend, and not seldom impede, the

execution of this task. It is true, that there is not a
single person in the world, of whatever age, sex, or con-
dition, who has not a peculiar character both in body and
face; but it is also the essential duty of potraiture, that it

not only imitate what we see in nature, but that it exhi-
bit such views of nature as are confessedly the most ad-
vantageous to the person represented. The moment that

the idea raised by the sight of the portrait is inferior to

that raised by the sight of the person, the labour of the

artist sinks into the debasing region of caricature.
Likeness, however, being the essence of" portrait, it is

unquestionably the part of the painter to imitate defects

as well as beauties, since, by this means, the resemblance
will be more complete. He is only to be aware that he
strictly preserves that balance which constitutes the cha-
racter of the object. It has been sometimes suggested
by those who are more willing to court favour than fame,
that all appearances of deformity, when the air, temper,

\



PAINTING.

and general likeness of the face, can be discerned with-

out them, ought to be omitted or corrected in portraiture;

but this must be done at least with considerable discre-

tion; for, by too strenuous endeavours to correct nature,

it is always found that the painter insensibly falls into

a habit of giving a general air to his portraits, as suita-

ble to one person as to another, or perhaps properly suit-

ed to none.

In the portraits of particularly distinguished charact-

ers, of men illustrious either for rank, virtue, great ac-

tions, or exalted talents, exactitude of representation,

whether in beauties or defects, cannot be too closely pur-

sued. Portraits of such persons are to become the stand-

ing monuments of their high name to posterity; and in

this instance every thing is precious that is faithful.

The resemblance, as well as every other excellence, of

a portrait, depends on feature, expression, air, colour-

ing, attitude, and attire.

The features require to be carefully examined and
studied by inspection in many different views, so that at

the moment when the painter puts his pencil to the can-

vas, he may be possessed not only of the apparent form of

each particular feature in the view in which he repre-

sents it, but of its real and characteristic form also, the

full expression of which is not discernible in every view.

Each particular feature should appear so distinctly shap-
ed, as that an exact model of the real head could be form-
ed from the picture, if requisite; and they must be at the

same time so blended in the general mass of the face, that

no one shall obtrude itself on the eye beyond the rest.

The peculiar mode of touch, or execution, whereby each
feature is best discriminated, can only be learned from
practice, and the attentive study of the best masters.

For expression, the student is referred to the general
rules already given under that article. See Expression.
In addition to which, it is requisite to observe, that the

greatest care is to be used in a portrait, in order that the

expression of the features is uniform and consistent with

each other. Errors in tlfcis respect are among the most
frequent in portrait-painting* The mouth is sometimes
represented smiiimg, while the eyes are sad, and vice

versa, &c. The painter must therefore constantly bear
in mind the general idea that he has formed of the coun-
tenance he intends to express, and must he watchful of
the corresponding forms of the features in moments of si-

milar expression. The portraits of Titian and Raffaele

arc pre-eminent in this point. The same remark here

applied to the various minute parts of the face may he ex-

tended to all the larger portions of the figure. The same
expression must be clearly perceived in the motion or di-

rection of the hands, arms, legs, and body, that appears
to prevail in the countenance and turn of the head. It is

this combination only which can give the exact resem-
blance of tlie expression of nature, under the impulse of

which no particular limb ever deviates from the general
intention of the whole body. See Expression.
The air

. principally regards the lines of the face or fi.

gure, the attire of the head or person, and the stature or
make of the general form.
The proper lines of the face or figure depend on accu-

racy of drawing, and entire agreement of the parts ot the

same form with one another. Nothing so entirely did-

guishes or alters the apperance of an individual person

as the change of head-dress, whether it is the adjustment
of hair or attire. The greatest attention, therefore, is to

be used in adapting the arrangement of this part of the

portrait to the general character of the person represen-

ted.

The stature and make, in the same manner, contribute

to the force of resemblance (as the least observation on
nature will teach us), and never fail considerably to in-

fluence the air of the person. It is therefore requisite for

the truth of portrait, that this part of the picture should
be as faithfully studied from the sitter as the face itself.

With regard to the methods of proceeding in the exe-

cution of a portrait, they have been, and are, so exceed-

ingly various in various masters, that a discussion of

them would lead to an endless labyrinth. We shall, how-
ever, select a curious statement of Vandyck's mode of

practice, in the latter time of his eminence in this branch
of painting, as it is related by Du Piles, on the authority

of Jabac, a man well known to all the lovers of the fine

arts, and a friend of Vandyck, who thrice painted his

portrait:

" Vandyck's custom, as Jaback told me, was this: he
appointed both the day and hour for the person's sitting,

and worked not above an hour on any portrait, either in

rubbing in or finishing; so that as soon as the clock in-

formed him that the hour was out, he rose, and dismissed

his sitter, appointing another hour on some other day.

His servant then came to clean his pencils, and brought
a fresh pallet, while he was receiving another sitter,

whose day and hour he had also appointed.

"After having lightly dead-coloured the face, he put

the sitter into some attitude which he had before contriv-

ed; and on grey paper, with white and black crayons, he
designed in a quarter of an hour his shape and drapery,
whichjie disposed in a grand manner, and an exquisite

taste. This drawing he gave to skilful persons whom
he kept about him, to paint from the sitter's own clothes,

which at Vandyck's request were sent to him for that pur-
pose. When his disciples had done the most they could
to these draperies, he lightly went over them again; and
so in a little time, by his great knowledge, displayed the

art and truth which we at this day admire in$hem."

Nothing varies more quickly, more discern ibly, or
more frequently, than the colour of a sitter's face. Great
care must therefore be taken to establish an uniform judg-
ment of the sitter in this respect also; for the colouring
of the skin or complexion, being an effusion of nature,
tending to discover the true tempers of persons, exactness
of imitation here becomes essential to the exhibition of
character. It may be therefore expedient to watch the

first moments of the appearance of colour in the sitter,

who, sooner or later, from a continuance in one posture,,

loses those spirits, which, at his first sitting down, gave
to every part of the face a livelier and fresher hue. There
is no other point of painting in winch the paradox may
be more truly asserted, " that the painter who only paints

what he sees will never arrive at perfect imitation."

The other classes of painting are sufficiently denoted
by their names, excepting the last, viz. still life, of which
it may be requisite to add that the term is applied to all

inanimate objects, hut chiefly to household furniture, i

naments, and instruments of use, &c. &c. 6cc.
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Modes and materials of painting.

The different modes of painting now in use are:

Oil painting: preferable to all other methods, as it ad-

mits of a perfect gradation of tints in the most durable

ot all materials, except those of

Mosaic painting; in which an imitation of objects is

produced by the junction of a great number of small pie-

ces of natural marble of different colours fixed in stucco,

a mortar, so that if the mortar is well prepared, the mo-

numents of this art may descend to the most remote ages.

Some of the works of the great Italian masters have been

excellently copied in mosaic, and are to be seen in St.

Peter's church at Rome.
Fresco painting; which is performed with colours di-

luted in water, and laid on a wall newly plaistered, with

which they incorporate, and are sometimes as durable as

the stucco itself.

Crayon painting; in which colours, either simple or

v ompound, are ground in water mixed with gum, and

made into small rolls of a hard paste, which are then used

on paper or parchment.

Miniature painting; which consists of colours prepared

with water or gum, and laid on vellum or ivory. It is of

course confined to works of a very small size.

Enamel painting; which is performed on copper or gold,

with mineral colours, dried by fire. This method is al-

so very durable.

Wax, or encaustic painting; performed by the mixture

of wax with the varnish and colours.

Painting on glass, too well known to need description,

and performed by various methods.

Painting in distemper; which is with colours mixed

with size, whites of eggs, or any thin glutinous substance,

and used on paper, linen, silk, board, or wall.

Painting in water-colours, more propeJy called lim-

ning: it is performed with colours mixed with water, gum,

size, paste, &c. on paper, silk, and various other mate-

rials.
. . „

To these is to he added elydoric painting, consisting ot

a mixed use of oil-colours and water.

For a full account of some of these methods, see their

respective articles in this work. Those of which a farth-

er explanation remains to he given are distemper, iresco,

oil-painting, miniature, mosaic, and the elydoric mct-

°The three former shall be treated of according to their

order in point of time.

Fresco. Fresco is the most ancient of all kinds of paints,

the most speedily executed, and sometimes the most re-

markable for its durability. Norden speaks of some

ruins of Egvptian palaces, on the walls ot which are co-

lossal paintings, which are shown by Winckclman to have

been executed in fresco.
* The fragments of ancient paint-

i„- handed down to us by the Romans are likewise in

fresco. Could tins stability of colour be certain and con-

stant, this mode of art would be preferable to all others,

narticularlv in the decoration of palaces, temples, or oth

•
. n,i; V.m: as it has a freshness, splentl

colours. It is
'er large public edifices; as it has a freshness, splendour

and vigour, unknown either to oil or water

at the same time the most difficult of accomplishment, re-

quiring, in the opinion of Vasari, « the greatest force of

genius, boldness of execution, and readiness of pencil."

The reasons for such an opinion will be seen in the fol-

lowing account of the mechanical process of this beauti-

ful mode of art.

Method of painting in fresco. Before you begin to

paint, it is necessary to apply two layers of stucco on the

place where your work is to be executed. If you are to

paint on a wall of brick, the first layer is easily applied;

if of free-stone closely joined, it is necessary to make
excavations in the stone, and to drive in nails or pegs of

wood, in order to hold the layer together.

The first layer is made of good lime and a cement of

pounded brick, or, which is better, river-sand, which

latter forms a layer more uneven, and better fitted to

attach the second smooth layer to its surface. The an-

cients appear to have possessed the art of making this

species of mortar superior to any now in use.

Before applying the second layer, on which you arc

to paint, it is requisite that the first is perfectly dry,

as the lime while moist emits a pernicious effluvium.

When the first layer is perfectly dry, wret it again

with water, in proportion to its dryness, that the second

layer may more easily incorporate with it.

The second layer is composed of lime, slaked in the

air, and exposed for a whole year, and of river-sand of

an equal grain, and moderately fine. The surface of

this second layer must be uniformly even. It is laid on

with a trowel; and the workman is provided with a

small piece of wood, to remove the large grains of sand,

which, if they remained, might render the surface un-

even.

To give a fine polish to this surface, a sheet of paper

should be applied on it, and the trowel passed and re-

passed over the paper; this caution will prevent any lit-

tle inequalities which might injure the effect of the paint-

ing at a distance.

The workman must not extend the layer over a great-

er space than the painter is able to finish in a day, as it

is necessary that the ground should always be fresh and
moist under his pencil; and it is on this account that the

readiness of the artist's hand becomes so requisite a
quality in the execution of works in fresco.

The ground being thus prepared, the painter begins
his work; but as painting in fresco must be executed
rapidly, and as there is not time to retouch any of the

strokes of the brush with good effect, he will first have
taken care to provide himself with large finished draw-
ings in chalk, or paintings in distemper, of the same
size as the work which he has to paint, so that he shall

have only to copy these drawings on the wall.

These drawings are generally made on large sheets

of paper pasted together, and have thence been generally
termed cartoons (cartoni).

The painter traces the outlines of the figures on the

plaister, by passing a steel point over them, or pricking
them closely and passing very finely powdered charcoal
through the pricked holes. He then proceeds to the com-
pletion of his work, having his chief tints ready prepared
in seperate earthen pots, and generally first trying their

effect on a dry smooth tile, which quickly imbibing their

moisture discovers the hue which they will have when
dry on the wall.

All natural earths are good for painting in fresco.
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?he colours arc ground and tempered with water. It is

o be remarked, that all the colours used in this method of

ainting brighten as they grow dry, excepting the pavo-

iazzo or red varnish, the brownish red-ochre, ruth-ochre,

nd the blacks, particularly those that are passed

hrough the fire.

The best colours are white, made of old lime, and

fhite marble-dust (the proportional quantity of the lat-

er depends on the quality of the lime, and must be found

iy trial, as too great a quantity of marble-dust will turn

he colour black;) ultramarine-blue, the black of char-

oal, yellow ochre, burnt vitriol, red earth, green of

Verona, Venetian black, and burnt ochre.

Other colours, which require to be used with greater

>rccaution, are amel, or enamel-blue, and cinnabar.

Snamcl-blue must be applied instantaneously, and
vhile the lime is very moist, otherwise it will not incorpo-

rate; and if you retouch with it, you must do it an hour

>r more after the first application of it, in order to in-

Tease its lustre.

Cinnabar has a splendour almost beyond all other

colours, but it loses it when mixed with lime. It may,
lowever, be employed in places not exposed to the air,

f proper care is used in preparing it. For this purpose,

•educe a quantity of the purest cinnabar to powder, put

tinto an earthen vessel, and pour lime-water on it two
)r three times. By this process the cinnabar receives

some impression from the lime-water, and you may then

jse it with greater safety.

The white of lime is formed by mixing lime, slaked a

ong time before, with good water. The lime deposits a

sediment at the bottom of the vessel; when the water is

poured ofF, this sediment is the white of lime.

Another kind of white may likewise be made from egg-

shells, pounded, in great quantities, and boiled in water,

together with quick-lime, and afterwards put into a strain-

er and washed repeatedly with spring water.

The shells must be again pounded until the water

emnloyed for that purpose beoomes pure and limpid;

and when the shells are completely reduced to powder,

Lhey arc ground in water, made up in small pieces, and

fined in the sun.

The effect of this colour must be ascertained by ex-

periment.

Ochres of all kinds make good colours for fresco, being

previously burnt in iron boxes.

Naples yellow is dangerous to be used, when the paint-

ing is much exposed to the air.

Blacks, from charcoal, peach-stones, and vine-twigs,

are good; that extracted from bones is of no value.

There is another black used by the Italians, which

lhey call fescia da botta. It is made of the lees of burnt

iv inc.

Roman vitriol gathered at the furnaces, and called

burnt vitriol, being afterwards ground inspirits of wine,

resists the air extremely well. There is also a red ex-

tract from tli is preparation, somewhat like that of lac.

This colour is a good preparatory for the layers where

cinnabar is afterwards to be used; draperies painted

with these two colours are as bright as fine lac used with

oil.

Ultramarine never changes, and seems to communicate

its permanent quality to the colours with which it is

mixed.
Distemper. In addition to what has been said of this

method of painting under its proper article, the following

particulars are worthy of notice.

Until the discovery of oil-painting, the methods most
generally adopted by all Italian painters were those of

distemper and fresco.

In distemper, when they painted on boards, they often

pasted over the boards a piece of fine cloth, to prevent

them from parting; they then laid on a layer of white,

after which, having tempered their colours with water

and paste (or rather with water and yolks of eggs beat

together with little fig-tree branches, the milk of which

mixed with the eggs), they painted their pictures with

this mixture.

All colours are proper for distemper, except the white

of lime, which is used in fresco only.

Azure and ultramarine must be used with a paste made
of glove-skin, or parchment, as they will turn green

when mixed with yolks of eggs.

If the work is on walls, care must be taken that they

are quite dry. The painter must even lay on two layers

of hot paste before he applies the colours, which, if he

pleases, ho may also temper with paste, the composition

of eggs and fig-tree branches being only retouching, and

the paste rendering the work more durable. When used,

it must be kept hot by fire. This paste, as has been said,

is made of glove-skin or parchment.

All their designs for tapestry were made on paper, in

the same manner as has been mentioned in the account of

the cartoons used for fresco-painting.

When a painter in distemper would work on cloth,

he must chuse that which is \ery old and smooth; then

press pounded plaister witlr glove-skin paste, and lay it

over the cloth; when dry, add another layer of the same
paste.

All the colours are pounded with water, and as the

painter wants them for his work, he tempers each with

paste-water; or if he will only make use of yolks of

eggs, he takes of waterone glass, to which he adds an

equal quantity of vinegar, the yolk, white, arid shell of

an egg, and some ends of fig-tree branches cut into

small pieces, and beats them all well together in an

earthen pan.

; If he wishes to varnish his picture when finished, he

must rub it with the white ofan egg well oeaten, and then

put on a single coat of varnish.

Oilpainting. The principal advantage of oil-painting

over other methods consists in the colours drying less

speedily, so that it allows the painter to finish, smooth,

and retouch his works, with greater care and precision.

The colours also being more blended together, pre
more agreeable gradations, and amore delicate effect.

The ancients are said (see the historical part of this

article) to have been ignorant of the secret of paint::.

oil, which is only the grinding the usual colours in i

ral kinds of oil, as poppy-oil, nut-oil, and linseed-oil.

This method was likewise unknown to the first mas
of the modern Italian schools, and is generally thought
to have been discovered in the 14th century. It was first

used on board or pannel, after-wards on plates of cooper,
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and on linen cloth. Whichever of these materials is used
for the purpose of painting on, it is requisite that a
ground of colour is previously laid, which is called the

priming; or else that they are covered with a layer of

size, or other glutinous substance, to prevent the oil from
penetrating, and being wholly absorbed during tha

painting of the picture. These preparations are familiar-

ly known to all colourmen.
In some of the pictures of Titian and Paolo Veronese,

there is reason to believe that they laid their ground
with water-colours, and painted over it with oil, which
contributed much to the vivacity and freshness of their

works, by the ground gradually imbibing so much of
the oil as may be requisite to preserve the brightness of

the natural colours.

As the superior beauty of oil-painting depends on the

vividness and delicy of durable tints, we shall present
the student with the best rules drawn from a careful

study of the works of Vandyck and Rembrandt, two of

the most remarkable colourists in different styles. These
rules are arranged in so easy a method, that the student

may be led, step by step, through all the difficulties of

this nice and pleasing progress.

We shall first treat of the painting of flesh, next of

draperies, then of the back-ground, and lastly of land-

scapes.

OF PAINTING FLESH.
Principal colours from which all the tints of the flesh are

made, and their qualities in painting.

Flake-white is the best white known to us. This co-

lour should be ground with the finest poppy-oil that can
be procured. It is often found to turn yellow, on account
of the oil, generally sold by that name, not being really

drawn from poppies.

White comes forward to thp eye with yellow and reds,

but retires with blues and greens. It is the nature of all

whites to sink into whatever ground they are laid

therefore they should be laid on white grounds.
Ivory-black is the best black: it is a colour which

mixes kindly with all the others. It is the true shade

for blue; and when mixed with a little Indian red, it is

the best general shadow-colour that can be used. It is

generally ground with linseed-oil, and used with drying

oil.

Black is a cold, retiring colour.

Ultramarine is the finest blue in the world: it is a

tender retiring colour, and never glares, and is a beauti-

ful glazing colour. It is used with poppy-oil.

Prussian-blue is a very fine blue, and a kind-working

colour: it is ground with linseed-oil, though nut-oil is

lltore proper. It should never be used in the flesh, but

in green tints and the eyes.

Light-ochre is a good mixing colour, and of great use

in the flesh: it is usually ground with linseed-oil, but nut-

oil is better. All yellows are strengthened with red, and

weakened with blues and greens.

Light-red is nothing but fine light ochre burnt. This

and white, in mixing, produce a most perfect flesh-co-

lour. It is a beautiful, clean colour; but too strong for

the white, and therefore will grow darker. It should be

ground and used with nut-oil.

No vermilion but what is made of the true native cina-

bar should be used. It will not glazej but is a fine colour

when it is glazed. It ia ground with linseed-oil, and
should be used with drying oil.

Carmine is the most beatiful crimson: it is a middle
colour, between lake and vermilion; is a fine-working
colour, and glazes well. U should be ground with nut-

oil, and used with drying oil.

Lake is a tender deep red, but of no strong body; there-

fore it should be strengthened with Indian red. It is the

best glazing colour that can be used. It is ground with

linseed-oil, and used with drying oil.

Indian red is a strong pleasant-working colour, but

will not glaze well; and when mixed with white, falls a
little into lead: it is ground and used as the lake.

Brown pink is a fine glazing colour, but of no strong

body. In the flesh it should never join or mix with the

lights, because this colour and white antipathize, and
mix of a warm dirty hue; for which reason their joinings

should be blended with a cold middle tint. In glazing
of shadows it should be laid before the other colours

that are to enrich it: it is one of the finishing colours,

and therefore should never be used in the first painting.

It is stregthened with burnt umber, and weakened with

terraverte; ground with linseed-oil, and used with dry-
ing oil.

Burnt umber is a fine warm brown, and a good work-
ing strong colour: it is of great use in the hair, and
mixes finely with the warm shade.

Principal tints, composedfrom the foregoing principal co-

lours, and necessaryfor paintingjlesh.
Light red tint is made of light red and white: it is the

best-conditioned of all colours, for the general ground of

the flesh. With this colour and the shade tint, you
should make out all the flesh, like claro-obscuro, or
mezzotinto. Remember, that this colour will grow dark-
er, because it is in its nature too strong for the white;

therefore you should improve it, by mixing vermilion

on, and white with it, in proportion to the fairness of the

complexion.

Vermilion tint is only vermilion and white mixed to a
middle tint: it is the most brilliant light red that can be.

It agrees best with the white, light red, and yellow tints.

Carmine tint is carmine and white only, mixed to a
middle tint; it is, of all colours, the most beautiful red
for the cheeks and lips: it is one of the finishing colours,
and should never be used in the first painting, but laid

upon the finishing colours without mixing.
Rose tint is made of the red shade and white, mixed to

a middle degree, or lighter: it is one of the cleanest and
most delicate tints that can be used in the flesh, for ( tear-

ing up the heavy dirty colours, and in changing will

sympathize and mix kindly.

Yellow tint is often made of Naples yellow and white;
but it is as well to use light ochre and white, which is a
good working colour. The ochre is too strong for the
white; therefore you should make a little allowance in

using it. It follows, the light red tints and yellow should
always be laid before, the blues. If you lay too much of
it, you may recover the ground it was laid on with the
light red tints.

Blue tint is made of ultramarine and white, mixed to a
lightish azure: it is a pleasant-working colour; with it vou
should blend the gradations. It follows the yellows, "-ml
with them it makes the greens; and with the reds it pro-^
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duces the purples. No colour is so proper for blending

down, or softening the lights into keeping.

Lead tint is made of ivory-black and fine white, mixed

to a middle degree: it is a retiring colour, and therefore is

of great use in the gradations, and in the eyes.

Green tint is made of Prussian blue, light ochre, and

white. This colour will dirty the light, and should be

laid sparingly in the middle tints. It is of most use in

the red shadows, where they are too strong.

Shade tint is made of lake, Indian red, black, and

-white, mixed to a beautiful murrey colour, of a middle

tint. This is the best mixture for the general ground of

shadows. It mixes well with the lights, and produces a

pleasant clean colour, a little inclined to the reddish

pearl. As all the four colours of its composition are of

a friendly sympathizing nature, so consequently this will

be the same, and therefore may be easily changed by

the addition of any other colours.

Red shade is nothing but lake and a very little Indian

red. It is an excellent working colour, and a good glaz-

er: it strengthens the shadows on the shade tint, and re-

ceives, when it is wet, the green and blue tints agreeably.

It is a good ground for all dark shadows.

Warm shade is made of lake and brown pink, mixed

to a middle degree. It is a fine colour for strengthening

the shadows on the shade tint, when they are wet or

dry. Take care that it does not touch the lights, because

they mix of a dirty colour, and therefore should be sof-

tened off with a tender cold tint.

Dark shade is made of ivory-black and a little Indian

red only. This colour mixes very kindly with the red

shade, and blends agreeably with the middle tints in the

dead colouring. It is excellent for glazing the eyebrows

and the darkest shadows.

Process. The process of oil-painting, particularly in

the colouring of flesh and in landscape, is to be divided

into three stages, or paintings.

The colours and tints necessary for the first and se-

cond stages of painting flesh, are; 1. flake, or fine white;

2. light ochre and its tints; 5. light red and its two tints;

4. vermilion and its tints; 5. a tint composed of lake,

vermilion, and white; 6. rose tint; 7. blue tint; 8. lead

tint; 9. green tint; 10. half-shade tint, made of Indian

red and white; 11. shade tint; 12. red shades; 13. warm
shade.

The finishing pallet for a complexion requires five

more, viz. 1. carmine and its tints; 2. lake; 3. brown

pink; 4. ivory-black; 5. Prussian blue.

First stage, or dead- colouring ofjlesh.

The first lay of colours consists of two parts; the one

is the wTork of the shadows only, and the other that of

the lights.

The work of the shadows is, to make out all the draw-

ing very correctly with the shade tint, in the same man-

ner as if it was to be done with this colour only; and

remember to drive or lay the colour sparingly. The
lights should be laid in with the light red tint, in differ-

ent degrees, as we see them in nature. These two co-

lours united, produce a clean, tender, middle tint. In

uniting the lights and shades, you should use a long

softener, about the size of a large swan quill, which w ill

kelp to bring the work into character, and leave the co-

louring more delicate; then go over the darkest sha-

dows with the red or warm shade, which will finish the

first lay.

The warm shade being laid on the shade tint, improves
it to a warmer hue; but if laid instead of the shade tints,

it will dirty and spoil the colours it mixes with; and if

the red shade is laid first, instead of the shade tint, the

shadows would then appear too red; therefore, notwith-

standing these two colours arc the best that can be for

the shadows, yet they are too strong to be laid alone,

which is a proof of the great use and merit of the shade
tint. Here we may observe that the shade and light-

red tints are so friendly in their nature, that even in

continually altering and changing, they always produce
a clean colour of a pearly hue.

Next. In order to finish the first painting, improve
the reds and yellows to the complexion, and after them
the blues; observing, that the blues on the reds make the
purple, and on the yellows produce the green. The
same method is to be understood of the shadows; but be
sure to leave them clean, and not too dark; therefore al-

lowance should be made in the grounds with the light

red, because glazing them will make them darker. When
the cloth is of a dark, or bad colour, there must be a
strong body of colour laid all over the shadows, such as
will not sink into the ground, but appear warm, and a
little lighter than the life, so that it may be of the same
forwardness to finish as if it had been a light ground;
therefore the business of dead-colouring is, that you leave
it always in the same order for finishing, though the
colour of the cloth is quite the reverse.

The grounds ofshadows, in what we call the dead-co-
louring, should be such as will support the character of
the finishing colours; which ground must be clean, and a
little lighter than the finishing colours, because the finish-

ing of the shadows is glazing; and no other method than
glazing can leave such brilliancy and beauty as they
ought to have. If you begin the first painting with
glazing, it will stare and be of no use; and the solid co-
lours which are laid on it, will look heavy and dull; there-
fore, all shadows and colours that are to be glazed, should
be done with colours of a clean solid body, because the
glazing is more lasting, and has the best effect, on such
colours. Remember to leave no roughness, that is, none
such as will appear rough, and interrupt or hurt the cha-
racter of the finishing colours; which, by examining the
work, whilst it is wet, with a soft tool, or when it is dry
with a knife, may be avoided, as it will easily take off

the knots and roughest part.

The light red and white improved is superior to all

other colours for the first lay or ground; which should
be always done with a full pencil of a stiff colour, made
brighter than the light, because it will sink a little in
drying. The greater the body and quantity of colour,
and the stiffer it is laid, the less it will sink. Every co-
lour in drying will sink, and partake, in proportion to its

body, of the colour it is laid on; therefore, all the lights of
the flesh, if not laid on a light ground, must consequent-
ly change a little from the life, if there is not an allow-
ance made. The suade tint for the shadows should fall

into the rose tint, as the complexion grows delicate; all

which should be lightly united, with a soft long pointed
hog-tool, to the lights, making out the whole like mea-
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zotiuto. The great masters very seldom softened or

sweetened the colours; but in uniting the first lay, they

were very careful in preserving (he brightness of their

colours, and therefore did not work them below the com-

plexion: for to force or keep up a brilliancy in the grounds,

can only be done with the whites, reds, and yellows,

which method will make up for the deficiency of the white

grounds; therefore, the first painting should be left bright

and bold, and the less the colours are broken the better,

you should forbear using any colours that will produce

them, and be contented to add what is wanting in the

next painting; where, if you fail, a clean rag will restore

the first ground.

Second painting or second stage.

The second painting begins with laying on the least

quantity, that can be, of poppy-oil; then wipe it almost

all off, with a dry piece of a silk handkerchief.

The second painting is also divided into two parts:

one, the first lay of the second painting; which is scum-

bling the lights, and glazing the shadows; the other,

finishinig the complexion with the virgin tints, and im-

proving, as far as you can, without daubing.

First. Scumbling is going over the lights, where they

are to be changed, with the light red tints, or some oth-

er of their own colours, such as will always clear and

improve the complexion, with short stiff pencils; but

such parts only as require it, otherwise the beauty of

the first painting will be spoiled.

The light red tint improved is the best colour for

scumbling, and improving the complexion in general.

Where the shadows and drawing are to be corrected,

you should do it with the shade tint, by driving the co-

lour very stiff and bare, that you may the easier retouch

and change it with the finishing tints. Some parts

of the shadows should be glazed with some of the trans-

parent shadow-colours, such as will improve and come

very near to the life; but be sure not to lay on too much

of it, for fear of losing the hue of the first painting, the

ground of which should always appear through the gla-

zing. Be very careful in uniting the lights and shades,

that they do not mix dead and mealy; for the more the

lights mix with the shades, the more mealy those shades

will appear. Thus far the complexion is prepared and

improved, in order to receive the virgin tints.

Second. Go over the complexion with the virgin tints.

These are the colours which improve the colouring to

the greatest perfection, both in the lights and shadows.

Xiiis should be done in the same manner as you laid

them in the second part of the first painting: that is, with

the reds, yellows, and blues, blending them with deli-

cate light touches of the tender middle tints, without soft-

ening. Leave the tints and their grounds clean and dis-

tinct, and be content to leave off whilst the work is safe

and unsullied. leaving what is farther required for the

next sitting; for in attempting the finishing touches be-

fore the other is dry, you will lose the spirit and draw-

ing, and your colours will become of a dirty hue.

Third painting, or finishing.

It is to be supposed, the complexion now wants very

little more than a few light touches; therefore there will

be no occasion for oiling.

Begin with correcting all the glazing; first, where

the glazing serves as a ground or under part; then de-

termine what should be done next, before you do it, so

that you maybe able to make the alteration on the part

with one stroke of the pencil. Bv this method you pre-

serve both the glazing and the tints; but if it happens

that you cannot lay such a variety of tints and finishing

colours as you intended, it is much better to leave off

while the work is safe and in good order; because those

few touches, which would endanger the beauty of the co-

louring, may easily be done, if you have patience to stay

till the colours are dry; and then, without oiling, add

those finishings with free light strokes of the pencil.

Rembrandt touched up his best pictures a great many
times, letting them dry between. It was this method

which gave them their surprizing force and spirit. It is

much easier to soften the over-strong tints when they

dry, than when they are wet; because you may add the

very colours that are wanting, without endangering the

dry work. If any of the colours of the pallet want to

be a little changed to the life, when you are painting, it

is much better to do it with the knife on the pallet than

witli the pencil, because the knife will mix and leave it iu

good order for the pencil.

Of painting draperies.

In order to show the nature and different degrees of

colours of tints used in painting draperies, we must first

determine how many divisions are absolutely necessary

to make the first lay of colours, and after that the re-

flections and finishing tints.

The right method of painting draperies in general is

to make out the whole, or the first lay, with three colours

only, viz. the lights, middle tint, and shade tint.

Observe that the lights should rather incline to a warm-
ish hue; and the middle tint should be made of friendly-

workingcolours, such as will always mix ofaclean, tender,

coldish hue. The shade tint should be made of the same
colours as the middle tint, only with less light; therefore

this tint will also mix of a tender clean colour. The
beauty and character of the folds, the shape, attitude,

and principal light and shades, are all to be considered,

and made with these three colours only; which should bo
done to your satisfaction, before you add any of the re-

flects or finishing tints.

The reflections of draperies and satins are generally
productions of their own, and are always lighter than
the shadows on which they are found; and being pro-

duced by light, will consequently have a light warm co-

lour, mixed with the local colour that receives them.
Here it will be necessary to notice, the general me-

thod of managing the colours of the first lay, and those
of the reflections and finishing tints.

In the first lay, the high lights should he laid with
plenty of stiff colours, and then shaped and softened into

character with the middle tint very correctly. Where
the gradations of the lights are slow, as in the large
parts, it will be proper to lay the middle tint first at

their extremities, with a tool that will drive the colour,
and leave it sparingly; because the lights will mix and
lie the better upon it. Next make out all the parts of the
shadows with the tint driven bare. After this comes the
middle tint, for the several lights and gradations; which
should be very nicely wrought up to character, without
touching any of the high lights which finish the first

lav.



PAINTING.

The reflects and finishing tints are in general the an-
tipathies of the first lays: they will, without great care,

dirty the colours on which they are laid; and therefore

should be laid with a delicate light touch, without soft-

ening. If it is overdone, endeavour to recover it with

the colour of the part on which it was laid: this may be

done directly, or when it is dry. Whether the rellects

proceed from the same colour, or any other, the method
of using them is the same.

Before we proceed to the particular colours, it will be

proper to make some observations on their grounds.

It often happens, that the colour of the cloth is very im-

proper for the ground of the drapery; and when it is so,

you should change it with those colours which are most
proper to improve and support the finishing colours.

This method of dead-colouring must consequently pre-

serve them in the greatest lustre. In dead-colouring, you
should lay the lights and shades in a manner so as only

to show a faint idea of them, with regard to the shape

and roundings of the figure. If you have a design to

work from, then it will be proper to make all the Targe

and principal parts in their places: which should always
be done with a colour that is clean, and lighter than the

intended drapery, though in general of the same hue; and
let the shadows be no darker than a middle tint. These
should be mixed and broke in a tender manner, and then

softened with a large tool, so that nothing rough and
uneven is left to interrupt or hurt the character of the

finishing colours.

White satin. All whites should be painted on white

grounds, laid with a good body of colour, because this

colour sinks more into the ground than any other.

There are four degrees of colours in the first lay, to

white satin. The first is the fine white for the lights;

the second is the first tint, which is made of fine white

and a little ivory-biack, mixed to an exact middle degree
between .lie white and the middle tint. This colour fol-

lows the white; and ic is with this you should shape the

lightb into character before you lay on any other: and
take care that this first tint appears distinctly between

the white and the middle tint, otherwise the beauty and
the character of the satin wili be spoiled.

The middle tint should be made of white, black, and a

little Indian red. These three colours are very friendly,

and mix to a beautiful dear colour of a pearly hue, which

lias the true brightness and warmth of the general hue

of the satin. Remember to allow for the red hue chang-

ing a little to the lead. If there is occasion to make any

part in the middle tint lighter, do it with the first tint

only. This colour should also be laid sparingly before

the white, in all the little lights that happen in the mid-

dle lints and shadows; on which you should lay the white

with one light toxich, and be sure not to cover all the

parts that were made with the first tint; if you do, it

will spoil the character, and look like a spot, for want of

the softening edge or border, which must be between the

white and the middle tint. The shade tint should he

made ol the same colour as the middle tint, but with less

white, so that, it is dark enough for the shadows in ge-

neral; with whii h make out all the parts of the shadows
nicely to character, which is the work of the first lay.

Next follow (he reflects ar.;l finishing tints.

Brown ochre, mixed with the colour of the light, is
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the most useful colour in general for all reflects in dra-
peries, that are produced from their own colours. All
accidental reflexes are made with the colour of the parts
from which they are produced, and the local colours that
receive them. There are but two reflecting tints wanted
for draperies in general: one should be lighter than the
middle tint, the other darker. These colours may be a
little changed on the pallet with the first and middle
tints, as occasion requires, or lightly broken on the part
that receives them; but this last method is not so safe as
the other. The tint sufficient for blending the dark sha-
dows to the mellow tender hue, is made with the shade
tint and a little brown ochre, which should be laid on
very sparingly, with soft light touches, for fear of mak-
ing them dull and heavy; if it is overdone, recover it

with the colour it was laid upon.
We often see a little blue used in the first tint of white

satin. Van Haecken, who was the best drapery-painter
in England, did so; and sometimes, instead of the blue,
he used blue-black, till he found it to be a pernicious co-
lour, and was therefore obliged to use blue; because his
middle tint, which was only of black and white, was so
very cold, that no other colour but blue would make a
colder tint; yet he managed these cold colours, in all the
lights and middle tints, so agreeably, and so light and
easy was his touch, that we may learn something from
him.

Blue satins. Blue satin is made of Prussian blue and
fine white.

The best ground for blue is, white for the lights, and
black and white for the shadows.
The first lay of colours for blue is divided into three

degrees or tints. First make the middle tint of a beau-
tiful azure; then mix the colour for the light about a mid-
dle degree, between that and white. Make the shade
tint dark enough for the shadows in general. All the
broad lights should be laid with plenty of colour, and
shaped to character with the middle tint, before you
lay on any other colours. Remember, the less colours
are mixed, the better they will appear and stand; for the
lights of blue should be managed with as much care as
those of white satin. Next follow with the rest of the
middle tint, and then make out all the shadows. The
more you drive the shade tint, the better it will receive
the rellects and finishing tints. The shadows should be
strengthened and blended with ivory-black, and some of
their own colour, which will mix with them into a tender
mellow hue.

The rellects are made as those of white satin, that is,
with ochre, and some, of the lights; which should be per!
fectly done, as you intend them, at once painting. The
shadows, when dry, may be a little improved, if there is
occasion to alter theni, with the colours they were
made with. The Prussian proper to he used,* is that
which looks of the most beautiful azure before it is

ground; and the sooner it is used alter it is ground, the
better it will work and appeal'.

Velvet may be painted at once. The method is, to
make out the first lay with the middle tint and shade tin';

on which lay the highlights, with light touches, and finish
the shadows in the same manner as those of satin: hi.t

the nearest imitation of velvet is done by glazing; the
method of which is, to prepare a ground, or dead-colour-
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ing. with such colours- .as will, when dry, .bear out and
support the glazing colour in its highest perfection.

The nature of the glazing colour is to be of a fine trans-

parent quality, and used simply with oil only, so that

whatever ground it is laid on, the whole may appear
distinctly through it. The best ground for blue is

made with white and ivory-black: the white is for the

high lights, which, with the middle tint, and shade tint,

makes out the first lay like mczzotinto. Remember to

make the middle tint lighter in proportion to'the glazing,

because that will make it darker. It is often necessary to

cover all but the high lights, with a thin glazing. laid in

less quantity than if it was to be done once only. If any of

it touches the lights, wipe it off with a clean rag. The
very high lights should be improved, and made of a fine

white, and left to dry. The glazing colour is Prussian,

ground very fine with nut oil,- and should be laid with a

large stiflish tool. It is on the last glazing we should

strengthen and finish the shadows.
The greatest fault in the colouring of draperies is the

painting the shadows with strong glaring colours, which
destroy the beauty of the lights. This is not only the

reverse of art, but of nature, whose beauty always dimi-

nishes. in proportion with the lights. For this reason,

take care to blend and soften the shadows with such
friendly colours as will agree with their local character

and obscurity. Here observe, that glazing the middle
tint, which is made of black and white, will not produce
a colour so blue as if it had been prepared with Prussian
and white; yet this colour will preserve the beauty of the

lights in the highest perfection, by reason of its tender

obscure hue, when the blucness of the other would only
diminish them. This method of glazing the blue is the

general rule for all glazing.

When glazing blue, the lights may be glazed with ul-

tramarine, though all the other parts are done with
Prussian. This method saves a great quantity of that

ral uable colour, and answers the purpose as well as if it

had been done with ultramarine.

Though this general method of painting satins is to

make the first lay of colours with three degrees, or tints,

yet you should understand, in using them, that they pro-

duce two more; for the mixing of two different colours

together on the cloth will make another of a middle tint

between them; so it is with the lights and middle tints,

and with the middle tint and shade tint: the first an-
swers to the first tint in white satin, and the last will

consequently be a sort of gradating, or half shade.

If the lights and middle tint mix to a beautiful clean

colour, of a middle hue between both, there will be no
occasion for a colour to go between them, as in blue sa-

tin: but if in mixing they produce a tint inclined to a

dirty warm hue. then another of a sympathizing nature

should be laid between them, in order to preserve the

beauty of the lights, as the first tint in the. white satin;

for if it was not so, the red in the middle tint would cer-

tainly dirty and spoil the white.

It is highly necessary to understand these principles

of the first lay of colours, in order to have a perfect

knowledge, of the general vu)q of colouring.

Scarlet and crimson. A light yellow red, made of

light ochre, light red, and white, is the proper ground
2

for scarlet; the shadows are Indian red, and in the dark-

est parts mixed with a very light black.
The second painting should be a little lighter than you

intend the finishing colour, that is, in proportion to the

glazing, which will make it darker.
The high lights are vermilion and white for satin and

velvet, and vermilion for cloth. The middle tint is ver-

milion, with a very little lake or Indian red; the shade

tint is made with Indian red and lake, with the addition

of a little black in the darkest shadows. The difference

between scarlet and crimson is, that the high lights of

crimson are whiter, and the middle tint is made darker.

Their reflects arc made with light red and vermilion.

The high light should be laid and managed in the same
manner as those of the blue, for fear of dirting them;

and sometimes they require to be touched over the se-

cond time before we glaze them. The more the colours

of the second painting arc drove, the easier and better

they may be managed to character; but the high lights

should have a good body of colour, and be left with a

delicate light touch. After it is well dry, finish with

glazing the whole with fine lake, and improve the re-

flects and shadows. Remember that the scarlet requires

but a very thin glazing; and it is better to glaze the

crimson twice over, than lay too much at once paint-

ing.

Pink colour. There are two different methods of
painting a pink colour; one is by glazing, the other is

done with a body of colours at one painting. The same
grounds do for both: which should be a whitish colour,

inclining to a yellow, for the lights; and Indian red, lake,

and white, for the shadows.
The second painting, for the glazing method, is done

with the same colours, and a little vermilion and white-

for the high lights. When it is dry, glaze it with fine

lake, and then break and soften the colours into harmony
directly.

The other method is to make the high lights with car-

mine and white; the middle tint with lake, white, and a

little carmine; and the shadows with lake and Indian
red, with a little vermilion for the reflections. But re-

member, the shadows will require to be broken with
some tender obscure tiHt.

Yellow* The ground for ycHow should be a yellowish
white for the lights, and a mixture of the ochres for the

shadows.
There are the same number of tints in the yellow, as

there are in the white satin;, anr! the method of using
them is the very same. The lights are made with king's
yellow, ground with clean good drying oil. The first

tint is light ochre, changed with a little of the pearl tint,

made with the dark shade and white, which should be
laid and managed as the first tint in white satin. The
middle tint is a mixture of the light and brown ochre,
softened with the pearl tint. The shade tint is made
with brown pink and brown ochre; these belong to the
first lay.

.

The reflects are light ochre, and sometimes in the
warmest parts mixed with a little light red. Tl
shadows are strengthened with brown pink and buns

umber.

lie

nt

Green. The proper ground for green is a light vcl-
low green, which is made of light ochre, a little white,
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and Prussian blue, for the lights, and tlie ochre, brown
pink, and Prussian, for the shadows.
The finest green for draperies is made'-of king's yel-

low, Prussian blue, and brown pink. The high lights

arc king's yellow, and a very little Prussian; the middle
tint should have more Prussian; and the shadow tint is

made with some of the middle tint, brown pink, and
more Prussian; but the darkest shadows are brown pink

and a little Prussian. The lights and middle tint should

be managed in the same manner as those of the blues.

The shadow tint should be kept entirely from the lights,

hecause the brown pink that is in it will, in mixing, dir-

ty them, as the black does those of the blues. Remem-
ber to allow for their drying a little darker; and that the

king's yellow must be ground with good drying oil; for

the longer it is drying, the more it will change and grow
darker; and the sooner it is used, the better it will

stand. It is proper to have two sorts of king's yellow,

one to be very light, for the high lights of velvet.

Changeable colours. Changeable colours are made
with four principal tints, viz. the high lights, middle

tint, shade tint, and reflecting tint.

The greatest art lies in finding the exact colour of

the middle tint, because it has more of the general hue of

the silk than any of the others. The shade tint is of the

same hue with the middle tint, though it is dark enough
for the shadows. The high lights, though often very

different from the middle tint, should be of friendly-

working colour, that will, in mixing with it, produce a

tint of a clean hue.

The method of painting silks is to make out the folds

with the shade tint, and then fill them up in the lights

with the middle tint. This first lay should be done to

your satisfaction before you add any other colours; and
the stiffer the middle tint is used, the better the high

lights may be laid upon it. The reflecting tint falls

generally upon the gradating half-shades, and should be

laid witlj tender touches sparingly, for fear of spoiling

the first lay.

This method of painting answers for all coloured silks,

as well as changeable, with this difference only; that the

plain colours require not so much artin matching the tints,

as the changeable do. The last part of the work is the

finishing and strengthening the shadows with an obscure

tint, a little inclining to a mellowish hue; such as will

not catch the eye, and interrupt the beauty of the

lights.

Black. The best ground for black is light red for

the lights, and Indian red and a little black for the sha-

dows.
The finishing colours are, for the lights, black, white,

and a little lake. The middle tint has less white, and
more lake and black: the shade tint is made of an

equal quantity of lake and brown pink, with a very little

black.

The method of painting black is very different from

that of other colours; for as in these the principal thing

is to leave their lights clear and brilliant; so in black, it

is to keep the shadows clear and transparent. Therefore

begin with the shade tint, and glaze over all the shadows

with it. Next lay in the .darkest shadows with black,

and a little of tin* shade tint, ^ery correctly. After that

li'l up the whole breadth of lights with the middle tint

only. All which should be done exactly to the character

of the satin, velvet, cloth, &c. &c. and then finish with
the high lights.

Here observe, the ground, being red, will bear out and
support the reds, which are used in the finishing colours.

The lake in the lights takes off the cold hue, and gives

it a more beautiful colour. If the shade tint was of any
other colour than a transparent warm hue, the shadows
would consequently be black and heavy; because no oth-

er colours can preserve the warm brilliancy which is

wanting in the shadows of the black, like lake and brown
pink. Black is of a cold heavy nature, and always too

strong for any other colour; therefore you should make
an allowance in using it. There will be a few reflects iu

satin, which should be added as those of other colours:

but they should be made of strong colours, such as burn',

umber, or brown ochre, mixed with a little shade tint.

Though the grounds mentioned for the draperies arc

absolutely necessary for the principal and nearest figures

in a picture, such as a single portrait, or the like; yet for

figures which are placed behind the principal or front

figures, their grounds should always be fainter in pro-

portion to their local finishing colours.

Linen. The colours used in linen are the same as those

in white satin, except the first tint, which is made of

white and ultramarine ashes, Instead of the black, and
mixed to a very light blueish tint.

In the dead-colouring, take particular care that the

grounds arc laid vei-y white and broad in the lights. The
shadows are made with black, white, and a little Indian
red, like the middle tint of white satin. These should be

left very light and clean, in order to support the finish-

ing colours.

The second painting begins with glazing all the lights,

with a stiff pencil and fine white only, driven bare,

without using any oil. The shadows may be scumbled
with poppy-oil, and some of the colour they were made
of. This is the first lay, on which you are to follow with
the finishing colours directly. The middle tint of white
satin is the best colour for the general hue of the sha-
dows. With this and white, in different degrees, make
out all the parts to character, with free light touches,

without softening; then, with a large long-pointed pencil
and fine white, lay the high lights very nicely with one
stroke. After this comes the fine light blueish tint, which
should be mixed light, and laid in the tender gradations,
very sparingly and lightly, without filling tliein up.

Remember, the first lay should be left clear and dis-
tinct; the more it appears, the better. It is the overtax-
ing and joining all the colours together, which spoils the
beauty of the character; therefore it is better to let it

dry before we add the reilects and finishing tints.

The method of letting the beautiful clear colour dry,
before you add the warm reflects, and harmonizing tints,

prevents them from mixing and dirtiug each other.

The principal blending colours used in the reflects are
the yellow tint, green tint, and rose tint; which last is

made of lake, Indian red, and white. Glazing the pearl
and lead-colour with white, though it seems to answer
our purpose at the time when it is done, will certainly
sink and bt lost in the grounds on which it is laid; there-
fore you should make the dead-colouring as white as you
intend the finishing colours, by reason they will sink a
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little in proportion to the colour of the cloth, which the
glazing with pure white only will recover.

Ofpainting back grounds.
The principal colours that are necessary for painting

of back-grounds, as walls, buildings, or the like, are
white, black, Indian red, light and brown ochre, Prus-
sian, and burnt umber; from which the eight principal
tints are made, as follows:

1. Pearl is made of black, white, and a little Indian
red.

2. Lead, of black and white, mixed to a dark lead-
colour.

3. Yellow, of a brown ochre and white.

4. Olive, of light ochre, Prussian, and white.

5. Flesh, of Indian red and white, mixed to a middle
tint.

6. Murrey, of Indian red, white, and a little black,

mixed to a kind of purple, of a middle tint.

7. Stone, of white, umber, black, and Indian red.

8. Dark shade, of black and Indian red only.

Here the lead tint serves for the blues, the flesh tint

mixes agreeably with the lead, and the murrey is a very
good blending colour, and of great use where the olive

is too strong; the umber, white, and dark shade, will pro-

duce a fine variety of stone colours; the dark shade and
umber, used plentifully with drying oil, make an excel-

lent warm shadow-colour. Ail the colours should be

laid with drying oil only, because they mix and set the

better with the softener.

Where the marks of the trowel are so strong in the

priming of the cloth, that one body of colours will not be

suflicicut to conceal it, lay a colour to prevent it, which
should be dry before you begin with those parts you ex-

pect to finish at once painting.

Process. The process of painting back-ground is di-

vided into two parts in stages, the first is the work of the

first lay, the second that of the finishing tints.

Begin the first lay from the shadowed side of the
(

head,

and paint the lights first; from them go into the grada-

tions and shadows, which should be ilone with a stitfish

tool, very sparingly, with the dark shade and white, a

little changed with the colours that will give it more of

the required hue, but very near in regard to tone and
strength, leaving them like mezzotinto.

The dark and warm shadow should be laid before the

colours that join them. This do with the dark sluidc and
umber, driven with drying oil. If those colours were
laid on first* they would spoil the transparency, which is

their greatest beauty. The more the first lay is driven,

the easier and better you may change it with the finish-

ing tints, therefore you may Jay them with the greater

body.
The second part is to follow directly, whilst the first lay

is wet, with those tints that are the most proper to har-

monize and finish with.

Begin with the lights first, and remember, as you
heighten and finish them, to do it with warmer colours;

and let those be accompanied with fine tender cold tints.

The lightest parts of the ground should be painted with

a variety of light warm clear colours, which vanish and
k>se their strength imperceptibly in their gradations.

Take care that you do not cover too much of the first

lay, but consider it as the principal colour.

From the lights, go t„ the gradations and shadows;
for when the lights are well adapted to produce and sup-
port the figure, it is easy to fall from them into whatever
kind of shadows you find niost proper; then soften and
blend the whole with a long large hogtool; which, with
the strength and body of the drying oil, will melt and
sweeten altogether, in such a manner, as will seem sur-
prisingly finished. Remember the tints will sink, and
lose a little of their strength and beauty in drying. All
grounds, as walls, &c. should be finished at once paint-
ing; but if they want to be changed, glaze them with a
little of the dark shade and drying oil, driven very bare;
on which, with a few light touches of the colour that is

wanting, you may improve their hue. The dark shadows
may also be strengthened and improved by glazing,
which should be done after the figures are nearly finish-
ed, for fear of making them too strong.

Rembrandt's grounds are rather brighter in the lights,
and have more variety of tints than any other painter's*
for he had observed, that those tints diminish in propor-
tion with the lights; therefore his shadows have but a
faint appearance of tints. He understood the gradations
in perfection, by mixing and breaking the first lay of co-
lours (so artfully, that they deceive' in regard to their
real strength.

Vandyck's general method was, to break the colours
of the ground with those of the drapery. This will cer-
tainly produce harmony.

Fresnoy says, let the field or ground of the picture be
pleasant, free, transient, light, and well united with co-
lours which are of a friendly nature to each other; and
of such a mixture as that there may be something in it of
every colour that composes your work, as it were the
contents of your pallet.

Curtains should be dead-coloured when we paint the
ground; and should be done with clean colours, of a near
hue to the intended curtain, such as will support the
finishing colours; do it with a tender sort of keeping,
and near in regard to their tone in the lights, but much
softer in the shadows; all which should be mixed and
broken with the colours of the ground. It will often
happen, that we cannot make the folds the first paintine:
we should then leave the masses of light and shadow, in
regard to the keeping of the picture, broad and well
united together, such as may seem easy to finish on.
The colours of the landscape, in back-grounds, should
be broke and softened also with those of the parts which
join them. This method will make all the parts of the
ground, as it were, of one piece.

The sky should be broke with the lead and the flesh-
tints. The murrey tint is of great use in the grounds of
distant objects; and the umber and dark shades in the
near grounds. The greens should be more beautiful
than you intend them, because they will fade and grow
darker. After all is painted, go over the whole very
lightly with the softener, as you did the grounds, which
will make it look agreeably finished.

,„. . . , °f Paintmg landscapes.
The principal colours used in landscapes are; 1. flake

white; 2. white lead, or common white; 3. fine Iteht
ochre; 4 brown ochre; 5. brown pink; 6. burnt umber;
7. ivory black; 8. Prussian blue; 9. ultramarine; 10 tcr-
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revcrte; 11. lake; 12. Indian red; IS. vermilion, or na-

tive cinnabar; 14. king's yellow.

The principal tints are, 1. Light ochre and white; 2.

Light ochre, Prussian blue, and white; 3. Light ochre,

and Prussian blue; 4. The same darker; 5. Terreverte

and Prussian blue; 6. Brown pink and Prussian blue: 7.

Brown pink and brown ochre; 8. Brown pink, ochre, and
Prussian blue; 9. Indian red and white; 10. Ivory-black,

Indian red, and lake.

The colours necessary for dead-colouring, are: common
white, light ochre, brown ochre, burnt umber, Indian

red, ivory-black, and Prussian blue.

The principal colours and tints for painting the sky,

are, fine white, ultramarine, Prussian blue, light ochre,

vermilion, lake, and Indian red.

The tints are, a fine azure, lighter azure, light ochre

and white, vermilion and white; and a tint made of white,

a little vermilion, and some of the light azure, at your
discretion.

Process. Sketch or rub in your design faintly, with

burnt umber used with drying oil, and a little oil of tur-

pentine; leaving the colour of the cloth for the lights,

llemember in doing this, to leave no part of the shadows
so dark as you intend the first lay or dead-colouring,

which also is to be lighter than the finishing colours.

Though the foliage of the trees is only rubbed in faintly,

yet the trunks and bodies should be in their proper
shapes, with their breadths of light and shadow. All

kind of buildings should be done in the same manner,
leaving the colour of the cloth for their lights. The
figures on the fore-ground may also be sketched in the

same manner, and then left to dry.

First painting or dead-colouring.

Let the fust lay, or dead-colouring, be without any
bright, glaring, or strong dark colours; so that the ef-

fect is made more to receive and preserve the finishing

colours, than to show them in their first painting.

The sky should be done first, then all the distances;

and so work downwards to the middle group, and from
that to the fore-ground, and nearest parts. Remember,
all the parts of each group, as trees, buildings, or the

like, are all painted with the group they belong to.

The greatest secret in dead-colouring is, to find the

two colours which serve for the ground of shadows in

general, the sky excepted; and the method of using them
with the lights: the first of which is the dark shade with

a little lake in it; the other colour is only burnt umber.

These should be a little changed to the natural hue of the

objects, and then laid on with drying oil, in the same
manner as we shade with Indian ink, which is a kind of

glazing, and as such they should be left; otherwise they

will be dark and heavy, and therefore would be entirely

spoiled for the finishing glazing. Both these colours

mix and sympathize agreeably with ail the lights, but

should be laid before them.
The sky. The sky should be laid with a good body of

coln.rs. and left with a faint resemblance of the princi-

pal clouds, more in the manner of claro obscuro than

with finishing colours; the whiter it is left, the better it

will bear out and support them; the distances should be

made out faint and obscurely, with the dark shades, and

som. of their lights in different degrees, and laid so as

best to find and show their principal parts. All the

grounds of the trees should belaid or rubbed in, enough
only to leave an idea of their shapes and shadows faint-

ly. The ground of their shadows must 0- clean, and
lighter than their finishing colours.

In painting the lights, it is better to incline more to the

middle tint, than to the very high lights; and observe to

leave them with a sufficient body of clean colours, which
will preserve the finishing colours better; all which may
be done with a few tints. After this, go over the whole
with a swectner very lightly, which will soften and mix
the colours agreeably lor finishing.

Second painting.
Begin with the sky, and lay in all the azure, and co-

lours of the horizon; then soften them: after that, lay in
the general tint of the clouds, and finish on it with the
high lights, and the other tints that are wanting, with
light tender touches; then soften the whole with a sweet-
ener, very lightly. The finishing of the sky should be
done all at one painting, because "the tender character of
the clouds will not do so well as when the whole is wet.
Observe, that the stiffer the azure and colours of the ho-
rizon are laid, the better the clouds may be painted upon
them.

The greatest distances are chiefly made with the colour
of the sky; as they grow nearer and darker, glaze and
scumble the parts very thin, with such glazing shadow-
colours as come nearest to the general hue of the group
the objects are in. This glazing should be understood
of a darkish hue; and that the first painting or dead-co-
lour should be seen through it distinctly. On this lay, or
ground, add the finishing colours.
Now, supposing this glazed ground properly adapted

to the object and place, it will be easy to find the other co-
lours, which are wanted for the lights and finishings of
the same; but in laying them, you must lake care not to
spoil the glazing; therefore be very exact in making those
colours on the pallet, and then be sure to lay them with
light free touches.

Before we proceed any farther, it will be proper to
say something of the most useful glazing colours.

Lake, terreverte, Prussian blue, and brown pink, are
the four principal. The more you manage them like In-
dian ink, and the more distinctly you leave them, the
better their transparent beauty will stand and appear,
provided you do it with good drying oil. After these
frur glazing colours, burnt umber is a very good glaz-
ing warm brown, and of great use in the broken grounds
and nearest parts; but the most agreeable colour for the
darkest shadows, is the dark shade improved with lake.
It is a fine warm shade; mixes harmoniously with all the
lights, as well as the shadows; and is excellent in the
trunks and bodies of trees, and in all kinds of buildings.
Make out all the ground of the objects with such glaz-

ing shadow-colours as seem nearest to the natural hue of
the object in that situation; but as the principal giazin«-
colours themselves are often too strong and glaring, they
should therefore be a little changed, and softened with
such colours as are of a near resemblance to them-
selves and the objects: thus, if it is in the distances, the
terreverte and the azure, which are the principal glaz-
ing colours, may be improved and made lighter' with
some of the sky tints; and as the distance comes nearer
with the purple. In the middle group, the terreverte and



PAINTING.

Prussian blue may bo changed with same of the green

tints; such as are made without white, for white is the

destruction mL all glazing colours. As you approach the

first group, mere is less occasion for changing them; but

the fore-ground and its objects require all the strength

n d force of glazing, which the colours are capable of

producing.

After this glazing ground, follow with strengthening

the same in the shadows, and darkest places, in such

manner as will seem easy to finish; which is the first lay

of the second painting.

The colours that come next for finishing, are in the

degree of middle tints: these should be carefully laid

over the greatest breadth of lights, in such manner as

not to spoil and cover too much of the glazing. Do it

with a good body of colour, as stiff as the pencil can

agreeably manage. Remember, the colours of the mid-

dle tint should be of a clean beautiful hue. According

to these methods, it will be easy to finish all the second

painting down from the sky, through the middle group.

As you come to the first group, where all the objects

should he perfectly finished, finish their under or most

distant parts, before you paint any of the other, which

appear nearer. Observe this method down to the last

and nearest objects of the picture: and where it so hap-

pens that painting one tree over another does not please,

forbear the second until the first is dry. Thin near trees

of different colours will do better, if you let the under

parts dry before you add the finishing colours.

Third, and last painting.

If oiling is necessary, lay the least quantity that can

be; which should be done with a stump tool or pencil,

proportioned to the place that is to be oiled, so as to oil

no more than is wanted: then wipe the whole place that

is oiled, witii a piece of silk handkerchief.

When going to finish any objects, remember to use a

great variety of tints, very nearly of the same colour,

but most of all when finishing trees. This gives a rich-

ness to the colouring, and produces harmony. The
greens will fade, and grow darker; therefore it is highly

.necessary to improve and force them, by exaggerating

the lights, and making an allowance in using them so

much the lighter. For the same reason, take great care

not to overcharge and spoil the beauty of the glazing; for

if you do, it will be dull and heavy, and will consequent-

ly grow darker.

The method of painting near trees is, to make the

first lay very near to nature, though not quite so dark,

but more in the degree of a middle tint, and follow it

with strengthening the shadows; then the middle tints;

and last of all lay the high lights and finishing colours.

AH this cannot be done as it should be, at one painting;

therefore the best way is, to do no more than the first

lav with the faint shadows, and leave it to dry.

Then begin with improving the middle tints and sha-

dows, and let them dry.

The third and last work is, adding all the lights and

finishing colours in the best manner you are able. This

method of leaving the first and second parts to dry se-

parately, not only makes the whole much easier, and

more agreeable, but leaves the colours in the greatest

perfection; because most of the work may be done with

scumbling and glazing, and some parts without oiling.

The lights also may be laid with * better body of colour,

which will not be mixed and spoiled with the wet ground.

The figures in the landscape are the last work ot the

picture; those in the fore-ground should be done first,

and those in the distances should be done next; for after

the figures in the first and furthest group are painted, it

will lie much easier to find the proportions of those in the

middle parts of the picture. And observe, that the sha-

dows of the figures should be of the same hue, or colour,

with those of the group or place they arc in.

Miniature.

The art of painting in miniature is of very ancient

date. It is practised either on vellum or ivory.

The best method, in painting on vellum, is to glue the

edge of the vellum to a copper-plate or board, over

which it is strained, in this manner: Let your vellum be

every way a finger's breadth larger than what you

strain it on. Moisten the fair side of the velrum with a

piece of fine wet linen, and put a piece of white paper to

the other side. Then apply it to the plate or board,

stretching it equally in all directions, lap the edges

nicely round and glue them, taking care to let no glue

pass under that part of the vellum on which you mean to

paint. When the glue dries, and the edges of your vel-

lum are thus fastened, you may proceed with your work:

or you may (agreeably to the practice of some painters)

previously give the vellum a light wash of white lead well

purified, to serve as a ground.

But ivory being the material most frequently used at

present for painting in miniature, we shall here give the

most approved rules for painting on ivory.

It is scarcely necessary to remark, that the first essen-

tial point towards excellence in this,, as in all other

branches of painting, is a thorough and well-grounded

knowledge in drawing, both from plaister, and from the

life; without correctness of drawing the greatest brilliau-

cy of tints will at last be unsatisfactory. We should

therefore recommend to the student in miniature, to con-

tinue, at his leisure hours, to copy from large draw-

ings or busts, in chalks or water-colours, as correctly as

possible, which is the best means of giving facility to the

hand in the drawing of smaller figures.

Painting in miniature is of all others the most delicate

and tedious in its process, being performed wholly with

the point of the pencil. It is only fitted for works of a

small size, and must be viewed near.

Colours used in miniature painting.

In painting the face, the yellows that are used are five,

viz. gall-stone, terra Sienna, Nottingham ochre, Roman
ochre, and Naples yellow; the latter three of which are

opaque colours, the other transparent. The greens are

confined to one, which is sap-green. The blues are ver-

diter, Prussian., indigo, smalt, ultramarine, and Antwerp.
The reds are carmine, drop lake, Chinese vermilion,

and Indian red. Under the class of reds, may also be put

burnt terra Sienna, its colour inclining much that ;>ay,

though more to the orange. The only browns, if any are
used in the face, are burnt umber and terra de Cassel,
and they are only to be used in the mixtures of dark
shades.

B or painting draperies, we shall only add to the above
colours, lamp-black, king's yellow, and flake white.
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Qualities of the above colours when used in miniature.

I\ ows, Gall-stone is one o ; ' the finest and brightest

colours, ami a lasting one; but it should be sparingly used

in the flesh tints, its brilliancy being apt to overpower

all the other colours.

Terra di Sienna unburnt, is of a greasy nature, but is

used as a warm yellow: burned, it is more beautiful, par-

taking of three tints, yellow, red, and brown.

Nottingham ochre works well; but on account of its

heavy qualities must be used with caution.

Roman ochre is used with success in miniature paint-

ing, as it works, when properly portioned with gum-
water, extremely sharp and neat; and being in itself a

warm colour, communicates that quality to the tints it is

worked in.

Naples yellow, although adopted by some artists, is of

a 6ickly hue, and has this very bad quality, that it ab-

sorbs all colours that are either worked on it, or mixed

with it.

Blues. Ultramarine excels all others in permanency.
Prussian blue has no substitute, on account of its

strength of effect and transparency.

Smalt is so hard that nothing but an agate flag and

muller will pulverize it sufficiently. It is not to be de-

pended on for permanency.
Indigo is a useful blue, though it must be sparingly

used, on account of its extreme depth of colour, nearly

approaching to black; the best is called the rock indigo.

The way to judge of its qualities is to break it, ami, if

good, it will have a copperish hue; but if bad, it will be

of a dead blackish cast.

Verditer is a fine blue, and much used by miniature

painters, not only in their sky-grounds, but likewise in

the delicate parts of the face. It requires to be very

finely ground on a hard flag. As to durability, it chan-

ges in time to a dirty greenish colour; on account of its

being made from copper, care should be taken not to put
the pencil it is used with much in the mouth, as its quali-

ties arc pernicious.

Antwerp blue, is one of the greatest deceptions in the

world, being, when dry, a most beautiful bright blue;

but when wet and prepared, a very dingy colour, and
totally unfit (For the face of a miniature. It may be used

in blue draperies or back-grounds, but in nothing else.

Sap-green is a highly useful colour, when judiciously

mixed with other colours; procuring warm fleshy tints,

which cannot be produced without it. Its extreme trans-

parency and its permanency, are strong recommendations
in its favour.

Beds. Carmine, is a fine bright crimson, inclining to

the scarlet, and is rather an opaque colour: from it a va-
riety of fine tints may be made. There are various kinds
of it prepared by chemists, but the deep kind is the best,

the lightest sort being frequently made so by adultera-
tion.

Drop-lake, made from the shearings of scarlet cloth,

is a pleasing crimson colour: its inclining to the purple
makes it peculiarly useful for the carnation tints in paint-

ing delicate subjects.

Chinese vermilion, when good, is a bright red, and
useful in miniature pictures, though not to be freely used,

its opacity remitting it dangerous to mix much with

other colours; but by itself, in touching the pnits that re-

quire extreme brightness, it is of wonderful service. It is

very difficult to find the real kind, the common vermilion,
mixed with lake or carmine, being a general substitute,
but the spurious and the genuine kind very materially
differ in working, the former being thick and heavy, the
other the contrary.

The native or mineral cinnabar, or vcrmillion, is like-

wise xevy fine in Spain; and the French have mines of it

in Normandy. There is a method of preparing factitious
cinnabar, viz. Take six ounces of sulphur, and eight of
qucksilver, mix them well; then set them on the lire, till

part of the sulphur is consumed, and the powder remains
black; after this, it is sublimed twice in open pots, at
the bottom of which the cinnabar remains very heavy,
and streaked with the lines or needles, some red, and
others brilliant like silver: then take it and purify it in

the following manner: grind it well in fair water, on a
marble, put it into a glass or earthen vessel to dry, then
put urine to it, and mix it so that it be thoroughly wet
and swim; then let it settle, and the cinnabar being pre-
cipitated or fallen, pour off the urine by inclination, and
put fresh in the room of it, leaving it so all night, and
repeating the same charge four or five days, till the
cinnabar is thoroughly purified. Continue the process-
with beatiug op the while of an egg, which mixing with
fair water, pour it upon the cinnabar, and stir the whole
about with a walnut-tree stick; change, this liquor two
or three times as above, and keep the vessel close cover-
ed from dust; when used for water-colours, temper it

with gum-water, and a small quantity of saffron dissolv-
ed will add to its brilliancy.

Indian red is ati excellent colour, not only for touch-
ing the deep red parts, but likewise in strong flesh tints,
in bright back-grounds, and draperies.
Browns. Umber is very greasy, and mixes unkindly;

but, when burnt, is very useful in many parts of minia-
ture.

Terra de Cassel, or Vandyck brown, so called from*
the very great estimation the* inimitable painter of that
name held it in, is the finest rich brown in the world;
in itself producing a more beautiful colour than can be
formed by the junction of any colours whatever, ll is, in
its natural state, rather coarse and sandy; but when,
prepared, it amply repays the labour.

Lamp-black is useful for mixing in hair colour and in
painting draperies. The smoke of a candle received on
a plate, is found the best, being blacker than the com-
mon lamp-black.

King's yellow is a bright opaque colour, admirably
calculated for painting lace, gilt buttons, ftc. &c. but is .

a rank poison, therefore should be cautiously used.
Flake white, or refined white lead, is not to be used

by itself as a white, for to a certainty it will turn black,
which circumstances should be nicely attended to by all

artists. If used in miniature painting, for linen, &c. it

should be immediately covered with a glass, which
method is the only one which stands a chance of pre-
serving its purity. For a farther account of the qualities
of these colours, see Colouk.
Among the above necessary colours, there are three

which require to be burnt; viz. terra di Sienna, umber,

,
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and lamp- black. For this purpose, the two former are to

be put in a crucible, which is to be covered and placed
on a hot fire: and when you think that the lump of co-

lour is hot through, take the crucible from the fire, and
let the colour cool.

The lamp-black is to be prepared thus: Take some of

the common kind; put it on a clean fire-shovel or plate

of iron, over the fire; immediately on receiving the Fieat,

it will begin to smoke, on the ceasing of which you will

find your lamp-black freed from the oily substance it

originally contained, and fit for immediate use.

Gum water. Choose the large white pieces of gum
arabic, which are brittle and clear. Put them into a

clean phial; and pour water on them, well strained and
divested of all sandy particles. Let the gum-water be
about the thickness of water-gruel, that is, so thick that

you can feel it in your fingers. The fresher made, the

better.

Grinding the colours, and preparing themfor the pallet.

Provide yourself, if possible, with an agate flag and
muller; but if that cannot conveniently be had, glass

ones may answer, though not quite so well. The glass

muller and Hag must be lightly roughened with fine

flour emery, which will give it a surface that will con-

tinue a long time. After being particularly careful that

your flag, &c. arc quite clean, lay some of the colour to

be ground on it, bruising it whilst dry, gently with the

muller; then put a few drops of water on it, and grind-
it very carefully, not making it too wet, as that will

prevent it from keeping sufficiently under the muller.

When you think it is finely ground in the water, take
your pallet-knife, or a thin-edged piece of ivory, scrape
your colour together in a little heap on your flag, which
let dry for a short time, then add your gum-water to it

gradually, having a piece of ivory near ydu, on which
you are frequently to lay some of the colour with a ca-

mel-hair pencil, thin; and if you perceive the colour in the
smallest degree to shine, when dry, it is gummed
enough; then you are to scrape it offyour flag and trans-
fer it to your pallet.

There are some colours which will not bear a suffi-

cient quantity of gum to make them shine, without injur-

ing their qualities, as smalt, ultramarine, and verditer
blues.

Of hair pencils. Manner of choosing them, $c.

Pencils for painting in miniature are not made of ca-
mel's hair, but of the tips of squirrel's tails, and of these
there are two kinds, the dark brown, and yellowish led.

Pencils made of the latter kind are called sable pencils,

and are of a stiffer nature than the others. They are a
useful kind of pencil, as long as the fine flue at the end of
the hair remains, on account of their elasticity; but the
instant tiie flue is worn off, they, from their harshness,
become useless; at all events, no pencil can be superior
to one made of the common kind of hair. The error too

prevalent amongst young miniature painters, is that of
preferring a very small pencil for their work, vainly
hoping, by the assistance of such a one, to execute their

picture with more neatness and accuracy; but in this, they
will, by experience, find themselves mistaken; the finest

and most highly finished pictures being executed with a
middle-sized pencil, the point of which being not only suf-

ficiently neat, but from its body containing a quantity of
colour in fluid, enables the artist to give that mellow
firm touch which is so generally admired by connoisseurs

in the art. The young artist should choose a middle-

sized pencil, with a good spring and point, both of which
he will know by drawing the pencil lightly through his

mouth, and touching it on his thumb-nail; if he finds it,

on being moderately wet, to spring again into its form,
after being bent, it is a good sign; but as there are many
pencils possessed of that quality, which are deficient in

another material one, namely, that of a good point, that

must be very cautiously looked to, by turning the pencil

round on the nail, in every direction, observing the hair9

at the point keep equally together of a length, and none
shooting out on either side (which is often occasioned by
the pencil-maker putting the hair into the quill with a
twist in it). All these defects being carefully guarded
against, you are sure of being in possession of a very
principal material for miniature painting.

Ivory.

Method of choosing, bleaching, and preparing it,

Of ivory there are various kinds, the distinction of
which in this art is of very material consequence. Ivory,
newly cut, and full of sap, is not easily to be judged of;

the general transparency it exhibits in that state, almost
precluding the possibility of discovering whether it is

coarse-grained or fine, streaky or the contrary, unless to

the artist who, by a long course of experience, is famili-

arised to it. The best way to discover the'quality of it is,

by holding it grainways to the light, then holding it up
and looking through it, still turning it from side to side,

and very narrowly observing whether there are any streaks
in it; this you will, unles the ivory is xevy freshly cut,

easily discover; and in this you cannot be too particular.

There is a species of ivory which is very bad for paint-

ing on, although it has no streaks in it, being of a horny
coarse nature, which will never suffer the colours to be
thrown out in the brilliant manner a fine species of ivory
will; you are therefore not only to be cautious in choosing
ivory free from streaks, but likewise that which has the
finest grain and close. We shall now proceed to treat on
the manner of preparing the ivory for painting on.
You are to heat a smooting iron in so small a degree

that you can hold your hand on the face of it, so long as

you can reckon three or four in moderate time: then' put
your ivory between a clean piece of folded paper, on
which place the hot iron, turning your ivory frequently,
until it becomes a transparent white; for you are to ob-
serve that very particularly, an opaque white not answer-
ing for face-painting in miniature, as it would <rtve a
harshness and unpleasant appearance to your picture.
When you think your ivory is sufficiently white for

your porpose,lay it under some flat weight until it cools,
as that will prevent its warping. Then proceed to pre-
pare it: for which purpose you must pound some pumice-
stone in a mortar, as clear and fine as you can, which put
into a fine linen or cambric bag, tying it about midway,
tight, but leaving roam for the puroice-

:

dutt to sift through
the bottom. Then get a long mustard-bottle, perf fly
clean and dry, in which suspend the pumice-dust, co-
vering the top with the muzzleof the biuv, s > tha -n:
can come out; then shake the bottle smartly in your hand,
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when the fine particles of the pumice will sift out, and re-

main at ti»e bottom of the bottle, thereby preventing any

coarse grains from being amongst what yon are going to

use, which would very materially injure your ivory. Your
pumice-dust being prepared, scrape the leaves of ivory

with a sharp pen-knife, until the scratches of the cutting

saw are entirely obliterated; then take either a piece of

Dutch polishing rush, or a piece of middling fine patent

glass paper, and carefully polish your ivory with it, not

by passing your hand backwards and forwards, but in a

circular manuei', until you have it pretty level; then strew

some of your pumice-dust on the ivory, and put a few

drops of water on it: which done, with your muller work
on it in a circular manner as before, until your find every

part has equally received the pumice, which you will know
by its exhibiting a dead grave appearance; those parts

which have not received the pumice continuing to shine in

spois, which you must still labour to do away with your
pumice and muller. When you find it pumiced to your
satisfaction, take a clean sponge and fair water, with

which gently wash your ivory free from the pumice-dust;

taking care not to rub it hard, for fear of giving the ivory

a gloss that would prevent your colours from taking on it

so pleasant as you could wish; after this lay your ivory

to dry, and in a few hours it will be fit for use. Then
paste it on a piece of wove paper, by touching the back

of it merely at the edges; as gum water, or any other ce-

ment, being put near the centre of your ivory, will cause

a dark unpleasant spot perhaps to appear through, in the

\cvy part where your face is to be painted.

lustnictions for mixing compound tints for the face.

Purple is formed of either ultramarine, Prussian blue,

smalt, or indigo, mixed with either carmine or drop lake.

Ultramarine, although the most beautiful and brilliant of

colours by itself, yet in any mixture it loses that perfec-

tion, but still retains a sufficient share of brightness to

render it a desirable tint in the purplish grey shadows of

the face. Prussian blue mixed as before-mentioned,

makes a bright or dark purple, according as the quanti-

ties of either colours are portioned; but indigo makes still

darker, owing to its great natural depth of colour. Smalt

and carmine, or lake, form nearly the same tint as ultra-

marine, and may be used nearly for the same purposes.

Grey. Of gicy tints there are various kinds, according

to the subjects they are required for. A warm grey tint

may be made by duly portioning burnt terra Sienna,

Prussian blue, and drop lake: the more terra Sienna in it,

the wanner the tint; the more Prussian blue and lak<-,

the colder. Another grey tint, used with success by

some eminent miniature painters, was composed of Prus-

sian blue and Chinese vermilion, but on account of the

unkind manner with which vermilion incorporates with

any other colour, it require a greater proportion of gum
than ordinary to make them work or keep together. A
third grey tint, which is an excellent one, is formed of

drop lake, sap green, and Prussian blue.

Olive tints. A very fine (dive tint is formed of gall

stone, Nottingham ochre, and carmine, or lake; and anoth-

er of sap green and lake simply.

Of hair tints. A beautiful hair colour, either dark or

light, according to the quantities of colours, is made of

carmine, lamp-black, and sap green. The manner of
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forming it is only to be acquired by practice; but when
once attained, will be found worth the time of the trial.

That very difficult tint which is often to be met with in

children's hair, by the properjunction of these colours will

be produced to perfection. Other hair tints may be made
of terra de Cassel simply, or by the addition of lamp-
black. Some excellent painters make all their hair tints

of burnt terra Sienna, lamp-black, and Nottingham ochre,

the latter being added only w hen there is light hair

wanting to be represented. Burnt umber has been sub-

stituted for terra Sienna, along with the lamp-black, and
forms a good tint; but care must be taken to avoid either

the greenish or reddish cast, which it is apt to produce.

Tints for fine linen, gauze, tyr. Of all tints in trans-

parent painting, such as arc the miniature works of the

present day, there are none more difficult to ascertain;

for the delicacy not only of mixture, but the delicacy of

touch, conveys the idea of beauty in the thinness and fold-

ing of fine linen or gauze, the true painting of which
throw's a veil over the defects in other parts of the picture.

We shall therefore only observe, that any of the tints,

under the head of grey, will, properly managed, answer
the purpose. Having now pointed out the manner of

preparing the delicate transparent tints for miniature

painting, we proceed to treat of the grosser ones, namely,
those for draperies.

Of colours proper for men's draperies.

We shall, under this head, make some general obser-

vations; the first of which is, that in all cloth draperies for

men's portraits, it is necessary to add some flake white;

as it not only gives the colour the dead appearance which
cloth exhibits, but likewise its being incorporated with
the flake white, gives it a body which makes the flesh

tints appear to more advantage. The 'next observation

is, that in grinding up your draperies, you are to make
them appear several degrees lighter- in colour than you
want them to be when dry, for this reason; tfie flake white
is a colour so very heavy, that, after you iloat in your
coat, it will sink to the bottom, and leave your colours
several degrees darker than when it was wet; and finally

you are not to be too heavy or thick in floating in your
draperies, but merely to see that jour colour is evenly
spread over the part.

There are four modes of working in miniature paint-
ing; namely, floating, washing in, handling, and marking.
The first process, which is floating, and is chiefly used
for draperies, is thus performed* Having marked with
your pencil where your drapery is to be, grind up your
colour on your flag (not putting a quantity of gum water,
that would make it shine, as it would frustrate your par-
pose); then take a large soft hair pencil, and having pre-
viously laid your ivory on a very level table, fill your
pencil plentifully with the colour, and lay it quick all

over the parts of the ivory you want covered, seeing that
it runs on every part equally, which, if kept in a proper
fluid state, it will readily do; then lay it in some place to

dry, where it is not likely to receive dust, when you will

have a fine level surface ready to work the shadows of
your drapery on in a couple ofhours. Washing in is per-
formed when your picture is on your desk, by filling your
pencil moderately with colour, and giving a very broad
stroke rather faintly, as the contrary would not answer^
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this manner is chiefly used in beginning the hair, back
grounds, and likewise in laying on the general flesh tint

of the lace. It is also used in the first touches of the dark
shadows, which ought to be begun faint and broad. Hand-
ling is the manner in which all the fleshy parts of the

miniature must be worked, afterthe first washing in; and

lastly, marking consists in the sharp-spirited touches gi-

ven to the different features, in order to give that animat-

ed appearance so necessary to constitute a tine picture,

Black drapery is formed of lamp-black burnt, and flake

white; and must be laid in with a good deal of the latter,

as otherwise it would be very difficult to manage the sha-

dows so as to produce a pleasing effect.

Blue drapery may be made of either Prussian blue, or

Antwerp blue, mixed with white; indigo being too much
inclined to a blackish cast.

Green drapery is well made of king's yellow, and Prus-

sian and Antwerp blue. The more blue, the darker the

green; and the more yellow, the contrary.

Yellow drapery cannot be so well represented by any
colour as king's yellow, laid thin, with a moderate quan-
tity of gum in it.

Drab-colour is well represented by a judicious mixture

of umber, in its raw state, and flake white.

A queen's brown, as it is called, is made of burnt Ro-
man ochre, a little lamp-black and lake, with flake white
amongst it.

Claret colour may be well represented by a mixture of

terra de Cassel, a little lamp-black, and lake. The more
black and lake, the deeper the colour.

Dark brown can be formed by a junction of Notting-

ham ochre, hike and lamp-black.

Lilac is made of carmine, Prussian blue and flake

whit*.

Grey can be formed only of lamp-black, flake-white,

and the smallest quantity of lake laid in very thin.

Reddish brown is best made of Indian red, very little

lamp-black, and flake white.

Scarlet is a colour very difficult to lay down rules for

making, as in some pictures it is dangerous to make it

too bright, for fear of hurling the effect of the face, by
its brilliancy catching the eye too readily; consequently,

if the subject you are painting from life is very pale, you
run a very great risk by annexing a very bright scarlet

to his picture. We shall therefore only mention that a

very bright scarlet is made of Chinese vermilion and car-

mine, ground together (without any flake and white);

and if you want it still rendered brighter, when it is dry,

fill your pencil with plain carmine. tnix« d with thin guin-

watcr, and glaze over it nicely; but if, on the contrary,

you wmh to sadden, or take away a share of its brillian-

cy, add a little flake white to it, and that will have the

desired effect.

Of painting the face in miniature.

You ?.vc first to provide yourself with a mahogany desk

for painting on. which is a box about fourteen inches high,

and a foot broad on the top; there is to be a lid covered

with green cloth, which is to have a pair of small hinges

at the front, and to lift occasionally with a supporting rail

at the back, and notches, so as readily to adjust i'; to any
height. About the middle of the green cloth there is to

be a slip of very thin mahogany, glued at each end, but

the centre of it left free, to fasten your ivory by, slipping

it between the mahogany and green cloth.

The next thing you are to observe is the choice of your
light, which in this kind of painting cannot be too par-

ticularly attended toj it not being like oil-painting, where
the rays of the sun may be kept out by blinds, &c. with-

out causing any material inconvenience. A north light,

or as nearly as possible to it, must be attained. If there

are more than one window in the room, the second must
be closed, so as to admit no light; and the one you sit at

is to have a green baize curtain against the lower part of

it, to reach about a foot higher than your head, as you
sit at your painting desk, with your left hand towards
the light.

Having placed your sitter at the distance of about a

yard and a half from you, begin drawing the outlines of

the face; and in this be \cr\ particular, as much depends
on it. When yon have them drawn correctly, begin to

lay in the colour, faintly, of the iris of the eye, the shadows
under the eye-brows in a grey tint, and under the nose rath-

er a warm purple, in broad faint washes: ever keeping this

in your mind; that you must, in the process ofpainting the

face of a miniature picture, goon faintly at the beginning,
and not hurry in your colours, as such conduct will, to a cer-

tainty, make your tints look dirty, and your picture harsh
and disagrceble. Having, as before observed, laid in your
gvoy tints where your shadows are to fall, go on height-

ening them by degrees, working in hatches with a mid-
dling full pencil, not too washy, nor too dry; as the former
would be the means of muddying your colours, and the

latter would make them raw. When you think you have
pretty strongly marked out, and worked up the shadows,
mix a wash of either gall stone, or Nottingham ochre,

and drop lake, with which faintly go over the fleshy parts

of the face, where the shadows do not come; and then
proceed to heighten the carnations on the cheeks, the co-

lour of the beard, if any such appears, still working in the

handling manner already mentioned, in various direc-

tions; so that, after sometime working, the intersections

appear like, so many nice points or dots. Observe, as a
general rule, that it is much easier to warm the tints of
your face, than to cool them, by working proper colours
over it. It is therefore best to begin with cool greys and
purples, and towards the finishing of the picture, to add
warmth, if necessary, by gradually working such colours
as gall-stone, terra Sienna, or the like, over, in addition
to the carmine or lake that may be necessary to produce
the tint of nature.

General Observations.

From the variety of style adopted by different minia-
ture painters, itis very difficult for a young beginner to as-

certain which is best to be followed; and as there is a

certain degree of mechanical attention to be paid to the
management of the water-colours, to preserve them clear
and free from muddiness, which is difficult to attain, vvc

recommend to the young artist to procure a good minia-
ture, if possible, and keep it by him, observing the stvle
of penciling and management of the colour, at the same
letting nature be his guide in the marking of his features
and re.

In the management !>ark-grounds, the voting paint-
er is to observe their twofold purpose: that of giving the
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lights their proper value; and on the other hand, of har-

monizing the colours of the ("ace, hy artfully engaging
the eye with somewhat of similitude in the hack-ground

to a tint in the face, which otherwise, in course of work-
ing to express a particular part, might appear too pre-

valent,

In painting a head, on an oval piece of ivory, such as

the present form of a miniature picture, draw the chin

as nearly as possible in the centre of the ivory, unless the

person is very tall, in which case it must be higher up;

and if very short, the contrary.

Mosaic painting. This wonderful branch of art, im-

properly called painting, almost defying the hand of

time, has been practised in many countries; but the

finest works of their kind, and those by which the mod-

erns have retrieved the ait, which was in a manner lost,

are those in the church of St. Agnes, formerly the temple

of Bacchus, at Rome, at Pisa, Florence, and other cities

of Italy.

The most esteemed among the works of the moderns

are those in the church of St. Peter, at Rome. There

are also very good ones at Venice.

Mosaic work is composed of small pieces of glass,

marble, precious stones, Sec. of various colours, cemented

on a ground ofstuccoor mortar, in imitation of painting.

It is generally employed in copying original pictures of

the highest value in the art.

In performing this work, it is requisite to provide lit-

tle pieces of glass of as many different colours as can

possibly be got.

Fur this purpose a glassmaker's furnace being pre-

pared, and the pots and crucibles full of the matter of

which glass is made, put into each crucible what colour

or dye. you think lit, always beginning with the weakest,

and augmenting the strength of the colour from crucible

to crucible till you come to the deepest tincture.

When the glas has been thoroughly concocted, and the

colours are in their perfection, take out the glass, hot as

it is, and pour it on a smooth marble, flatting it down
with another similar marble, and then cut it into slices

of equal bigness, and about the thickness of an inch and

a half.

Then with an instrument, which the Italians call boc-

ca di cane, you must make some pieces square, and oth-

ers of different forms and sizes, as occasion requires.

These pieces arc to be orderly disposed in cases, as in

painting in fresco. It is usual to range all the different

tints in shells, and according to their colour.

If it is desired to have gold, either in the ground of

the painting, or in the ornaments or draperies, take

some of the pieces of glass, formed and cut in the man-

ner before mentioned; moisten these on one side, with

gum-water, and afterwards lay them over with leaf gold;

then put this piece, or several pieces at a time, on a fire-

shovel, and place it in the mouth of the furnace, after

you have first covered them with another hollow piece of

glass. Let these stand till they are just red-hot, then

draw the shovel out all at once, and (lie gold will become

so firmly attached to the glass, that it will never after-

wards come off,

Now in order to apply these several piei

af them, to form a picture, in tin- firs!

cartoon or design, as this is to bo t, -

ground or plaister hy calking, as in painting in fresco.

See Fresco.
As the plaister is to be laid thick on the wall, and

therefore will continue fresh and soft for a considerable

time, there may be enough prepared at once to serve for

as much work as will take up three or four day-.

This plaister is composed of lime made of hard stone,

with brickdust very fine, gum tragacanth, and whites of

eggs: and having been thus prepared and laid on the wall,

and the design of what is to be represented transferred
to it, take out the little pieces of glass with a pair of

plyers, and range them one after another, still keeping
strictly to the light, shadow, different tints and colours
which are to be represented; pressing or flatting them
down with a ruler, which serves both to sink them with-

in the gauund, and render the surface even.

A long time and tedious labour are requisite to finish

the work, which will be more beautiful as the pieces of

glass are more uniform and ranged at an even height*.

Pieces of mosaic work performed with exactness ap-
pear as smooth as a table of marble, and as finished and
masterly as a painting in fresco, with this advantage,
that they have a fine lustre and will last for ages.

Mosaic work of marble, and precious stones.

These two kinds of mosaic bear so near a resemblance
to each other, as to the manner of working, that, to avoid
repetition, we shall give them both under one, taking
notice as we proceed, wherein the one differs from the
other, either in the sawing or the ranging of the stones.

Mosaic work of marble is used in large works, as in
pavements of churches and palaces, and in the incrusta-
tion and veneering of the walls of edifices of the same
kind.

Mosaic of precious stones is only used in small work?,
as ornaments for alter-pieces, tables for cabinets, &c.
on account of the exceeding price of the materials.

Process of mosaic painting'.

The ground of mosaic works wholly marble, is usually
a passive marble, either white or black.

On this ground the design is cut with a chisel, after it

has been first calked.

After it has been cut of a considerable depth, i. e. an
inch or more, the cavities are filled up with marble of a
proper colour, (first selected according to the colours of
the design, or original picture to be copied,) ami redu-
ced to the thickness of the indentures with various in-
struments.

To make the pieces thus inserted into the indentures
cleave fast, (whose several colours are to imitate the
tints of th<^ original design.) a stucco is composed of
lime and marble-dust, or a kind of mastic, which is pre-
pared by each workman after a different manner peculiar
to himself.

The figures being marked out, the painter or sculptor
himself draws with a pencil the colours of the figures not
determined by the ground, and in the same manner makes
strokes or hatchings in the place where shadow
be; and after he has engraven with the chisel all the
strokes thus drawn, he fills them up with a black mastic,
Composed partly of Burgundy pitch poured on hot. tak-
h ' ff afterwards what is superfluous with a piece of

• ne or brick, which, together with water and
UK.of, taxes away the mastic, polishes the mar-
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bio, and renders the whole so even that one would ima-
gine it only consisted of one piece.

This is the kind of mosaic work that is seen in the

church of the Invalids in Palis, and the chapel at Ver-
sailles, and with which some entire apartments of that

palace are incrustated.

As for mosaic work of precious stones, other and
finer instruments are required than those nsed in marble,

as drills, wheels, &c. used by lapidaries, and engravers

on stone.

As none hut the richest marbles and stones are used

in this work, to make them go the further they are sawn
into the thinnest slices or coats imaginable, scarce ex-

ceeding half a line in thickness: the block to be sawn is

fastened firmly with cords on the bench, and only raised

a little on a piece of wood one or two inches high.

Two iron pins, which arc on one side of the block, and
which serve to fasten it, are put into a vice contrived for

the purpose; and with a kind of saw or bow, made of fine

brass wire bent on a piece of spungy wood, together with

emery steeped in water, the slice is gradually fashioned

by following the stroke of the design made on paper and
glued on the piece.

When there are pieces enough fastened to form any
one entire part of the design, they are applied to the

ground.
The ground which supports this mosaic work is usu-

ally of free- stone.

The matter with which the stones arc joined together

is a mastic, or a kind of stucco, lai.l very thin on the

slices of marble, &c. as they are fashioned; this being

done, the slices are applied with plyers; and if in any part

they are not either squared or rounded sufficiently, so as

to fit the place exactly into which they are to be inserted,

they arc brought down, when too large, with a brass

file or rasp; and when too little, a drill, and other

instruments used by lapidaries, are used to supply the

deficient part.

Manner ofperforming mosaic work ofgypsum.

GypSUm is a kind of coarse talc, or a shining trans-

parent stone, found in the quarries of Mont-Martrc, near

Paris. It is different from the plaister of Paris, but re-

tains the name which the Romans gave to the plaister,

viz. gypsum.
Of this gypsum, or stone calcined in a kiln, and beaten

in a mortar, and sifted, the French have made a sort of

artificial marbl s, imitating paceious stones, and of these

they compose a kind of mosaic work, which does reot

come far short either of the durableness or the vivacity

of the natural stones: and which, besides, has this advan-

tage, that it admits of continued pieces or paintings of

entire compartments without any visible joining.

Some make the ground of plaister of Paris, others of

free-stone. If it is of plaister of Paris, they spread it

in a wooden frame* of the length and breadth of the work
intended, and in thickness about an inch and a half.

This frame is so contrived that the tenons being only

joined to the mortises by single pins, they may be taken

asunder, and the frame be dismounted, when the plaister

is dry. The frame is covered on one side with a strong

linen cloth, nailed all round, which being placed hori-

zontally with the linen att'.'.e bottom, is filled with plais-

ter passed through a wide sieve.

When the plaister is half-dry, the frame is set up per-

pendicularly, and left till it is quite dry, then it is taken

out by taking the frame to pieces.

In this kind of mosaic the ground is the most impor-

tant part.

Now, in order to the preparation of this sifted gypsum,

which is to be applyed on this ground, it should be dis-

solved and boiled in the best English glue, ami mixed

with the colour that it is to be of; then the whole is to bo

worked up together in the usual consistence of plaister,

and then taken and spread on the ground five or six

inches thick.

Observe, that if the work is such that mouldings are

required, they are to be formed with gouges and other

proper instruments.

It is on this plaister, thus coloured like marble or pre-

cious stone, and which is to serve as a ground to a work,
either of lapis, agate, alabaster, or the like, that the de-

sign to be represented is drawn, having first been poun-
ced or calked.

To hollow or impress the design, you must use the

same instruments that sculptors do, the ground whereon
you are to work not being much lass hard than marble
itself.

The cavities being thus made in the ground, are to be
filled up with the same gypsum boiled in glue, only dif-

ferently coloured, and thus are the different colours of
the original represented.

In order that the necessary colours and tints may be
ready at hand, quantities of the gypsum must be temper-
ed with the several colours in pots.

After the design has been thus filled and rendered vi-

sible, by half-polishing it with brick and soft stone, it is

to be gone over again, cutting such plates as are either
to be weaker or more shadowed, and filling them with
gypsum; which work is repeated till all the colours being
added one after the other, represent the original perfectly.

When the work is finished, it is scoured with soft stone,

sand, and water; >fter that, with a pumice-stone; and,
in the last place, polished with a wooden muller and
emery.

Then, lastly, it is smeared over with oil, and rubbed a
long time with the palm of the hand, which gives it a
lustre no ways inferior to that of natural marble.

If you would oidy make a variegated table, or other
work, of several colours, without mosaic figures, the
process is somewhat different.

Then you are to prepare separately, in bow Is, as many
colours as nature shows in the marble which you would
imitate; and after you have incorporated these with
gypsum and glue-water, take a trowclful of each and
dispose them in a trough without any order; then, with-
out mingling them, and only by cutting or crossing the
gypsum of each trowel once with each of the rest, you
will give them the appearance of beautiful natural mar-
ble. Of these you may make tables, or lay them in a
mould, according to the nature of the work.

Elydoric painting.
This new method of painting was invented by M Vin-

cent, of Montpetit. It is little known. It takes its name
from two Greek words, expressing oil and water, both
these liquids being employed in its execution.

Its principal advantages are, that the artist is able to
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add to the mellowness of oil-painting, the freshness of

water-colours, and the high finishing of miniature, in

such a manner that the work appears like a large picture

seen through a diminishing glass.

The following is the manner of proceeding: A piece

of very fine linen or white taffety is sized with starch

in the most equal manner possible; or pieces of glass

about two inches square, the angles of which are blunted

in order that the cloth may be without wrinkles.

When these pieces of cloth are sufficiently dry, a layer

of white lead finely ground in oil of pinks or poppies

(the whitest that can be procured) is applied on them

with a knife. To this layer, when dry enough to admit

of scraping, more may be added if necessary.

As it is of the greatest importance for the preservation

of this kind of painting, that the layers arc purged of

oil, in order that they may imbibe the colours laid on

them, it is necessary that their surface is made very

smooth, and is very dry and hard.

The artist is next provided with a circle of copper,

nearly two inches in diameter, and one-fourth of an inch

in height, extremely thin, and painted on the inside with

hlack. This circle is employed to contain the water on

the surface of the picture.

Water distilled from rain or snow is preferable to any

other; ordinary water, on account of the salts which it

contains, being pernicious to this mode of painting.

The colours, also, must be ground between two Orien-

tal agates, most carefully preserved from dust; and mixed

wit ii oil of poppies, or any other siccative oil, which has

been extracted without fire, and limpid as water.

All the colours being ground, are placed in a small

heap, on a piece of glass covered with distilled water, in

a tin box.

The materials being thus prepared, the subject to be

painted is faintly traced with a black-lead pencil on one

of the pieces of cloth above-mentioned.

The tints are formed on the pallet from the little heaps

under the water, and the pallet placed as usual in the

left hand.

The picture is held between the thumb and the fore

finger, supported by the middle, and the necessary pen-

cils between the third and little fingers. The hand rests

on the back of a chair, to give a full liberty of bringing

the work near or removing it from, the eye.

The pencils are cleaned with essence of rectified tur-

pentine.

After having made the rough draught with the colours

still fresh, the circle of copper which ought to surround

the picture is fitted exactly to the surface.

The distilled water is poured within this circle till it

rises to the height of one-eighth of an inch, and the eye

is held perpendicular over the object. The third finger

of the right hand must rest on the internal right angle

oi' the picture.

The artist retouches his work, adding colour and soft-

ening as he finds requisite.

As soon as the oil swims on the top, the water is

poured off, and the picture carefully covered with a watch-

glass, and dried in a box by a gentle heat.

When it is dry enough to be scraped nearly smooth

with a knife, the artist repeats the same method till he

is satisfied with his work.

It is at this period that the advantage of this new me-
thod particularly shows itself for the purpose of finish-

ing; as the water poured- on the picture discovers every
fault of the pencil, and gives the power of correcting and
perfecting with certainty.

When the work is finished, it is put under a crystal,

from which the external air is excluded, and it is then

dried by means of a gentle heat.

HISTOKY OF PAIXTIXG.

Rise, progress, and decline of the art among the ancients.

As far as the history reaches back into past ages, it

presents us with manifest proofs of the antiquity of paint-

ing and the other arts of design. The first writers of

history were in no little degree indebted to those arts for

their best materials and surest vouchers in compiling
their records: painting, sculpture, and other monuments
having been employed in the most ancient times to pre-

serve the memory of facts, and likew ise to represent re-

ligious and philosophical opinions.
It is natural to imagine that a certain rude way of

delineating objects has in all countries preceded the more
artificial communication of the thoughts by letters, and
hence we hear of the picture-writing of the Mexicans,
and the hieroglyphic symbols of Egypt.

Pliny expressly says that the art of painting was un-
known in the times described by Homer, the most an-
cient of authors, in the Iliad; but he acknowledges that
sculpture was in use at the siege of Troy, from whence
it is evident that design, which is the basis and essentia!

part of painting, was even then well understood. Al-
though the name of the art is not to be found in the
writings of Homer, yet the art itself is there plainly
described, as it consists in design and colouring. We
can, therefore, hardly doubt that painting was practised
even at that early period; at least, Homer himself must
be allowed by e\cvy one who reads his lively descrip-
tions of carvings, statues, sculptures, tapestries, and
picturesque ornaments of all kinds, to have had very-

perfect ideas of all the arts of design, not only of statuary
and sculpture, but of painting.

But the earliest date of painting appears to have been
in Persia, India, and China, if we give credit to the
writers of those countries. Neither the Persians, how-
ever, nor the Chinese, appear to have at any time at-

tained to excellence in painting. The former, as well
as the Arabians, had, at. one period, some knowledge of
mosaic, and their carpets, worked with various figures,

were in high estimation in the time of Alexander tho
Great; but all such productions are of an inferior class,

as they must necessarily be copied from other works.
Painting, among the modern Persians, is still in the same
low degree.

The Chinese paintings have little other merit than the
brightness of their colours. The pictures of the Chinese
artists are totally deficient in drawing and perspective.

In India, painting appears to have been confined in

the earliest times to the representation of monstrous
forms, connected with the superstition of the country.

The paintings of Thibet are said to be remarkable for

the fineness of the penciling, but to have no other merit..

Some of the idols arc painted in imitation of relievo, but

are wholly destitute of beauty.
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In Egypt, according to the accounts given by Plato,

painting had been practised for several thousand years
before his time, hut we do not know with what degree of

progress. The monuments of Egyptian painting; says

Winckelman, with which we are best acquainted, are the

rhests of their mummies, which have endured so long

that they appear to he secure from the injuries of time.

That learned antiquarian gives the following account of

the method of painting used on these chests:

" White, made of white lead, is first laid on as aground,
and the outlines of the figure are traced on this ground
with black. The colours afterwards used are four in

number, namely, blue, red, yellow, and green, and these

are laid on without any mixture or shading. The red
and blue prevail most, and seem to have been prepared
in the coarsest manner. The light is formed by leaving

the white-lead ground, where it is necessary, in the same
manner as white paper is treated in drawings.''

In the travels of Norden in Upper Egypt, there is a

description of some colossal figures, coloured in the same
manner as the mummies. The colours are laid on a
ground prepared in the manner of fresco, and they
are said to have retained their freshness for many thou-

sand years.

The painting of the chests of mummies, of earthen-
ware, and of ornaments on their barges, appears to have
been the chief employment of the Egyptian artists. Pliny
relates that they painted also on the precious metals,
but in what manner they exercised this latter branch of
art is unknown.
This style of Egyptian painting is supposed to have

continued till the reign of the Ptolemies.

In ancient Elruria, now called Tuscany, the arts flou-

rished at a very early period. Pliny says that painting
was carried to great perfection in Italy before the foun-

dation of Rome; and it appears that even in his time the

painters ofEtruria were held in great esteem.

The only Etrurian paintings which are now remain-
ing were found in the tomb of the Tarquins. They con-

sist of long painted frizes, and pilasters adorned with
large figures which occupied the whole space from the

base to the cornice. These paintings are on a ground of

thick mortar, and many of them in a high state of pre-

servation.

Winckelman is of opinion, that in Campania also the

arts had been introduced by the colonies of Greeks who
settled at Naples and Nola; but considers as purely Cam-
panian works some medals of Capua and Teanum,
whither the Greeks had not reached, and praises the

beauty of several. The authority, however, of these

medals is questioned,

There have been discovered also, says the learned ab-

be, a great number of painted Campanian vases, which,

for design, are worthy of a place in the works of Raftacl,

and give us a high idea of the perfection of ancient

art.

But it is in Greece that the history of painting is first

deserving of particular attention. The Greeks have,

with most singular diligence, preserved the names of

their artists from the earliest introduction of the arts

amongst them. Ardices of Corinth, and Telephanes

and Crato of Sicyon, are noticed at a period when paint-

ing had advanced no farther than the mere circumscrip-

tion of shadows by single lines. To this mode of design

they gave the name of'sciographia. Those artists taught

something of the effect of light and shade, and of course

gave an appearance, of roundness to the object represen-

ted. This step of art was first called grapbice. To these

succeeded the monochromatists, a numerous list; the first

of whom was Cleonhantcs the Corinthian, who filled up

his outline with a single colour, every where of equal

force, and thence gave the name of monochroms (or ob-

jects of one colour) to his paintings.

Cimon Cleonseus invented the art of varying the atti-

tudes of his figures, distinguishing the joints and mus-
cles, and imitating the folds of draperies. But the high-

est encomium given of him by jElian, is that he somewhat
improved the rude art of his time.

The ancient schools were those of Sicyon, Rhodes,
Corinth, and Athens. Pliny mentions that the authority

of Eupompus, an artist of Sicyon, was of so great weight

that, whereas before him there were only two schools,

the Asiatic and the Grecian, they were from his time

divided into three, the Attic, Sicyonian, and Ionic.

Aglaophon and Polygnotus of Thasos, who lived about

420 years before Christ, were the first painters of emi-

nence. Polygnotus is said to have been the first who
gave a pleasing air to the draperies and head-dresses of

his female figures, and to have opened the mouth so far

as to show the beauty of the teeth. Aristotle speaks of

him as excellent in expression. But the art of painting
may be still considered to have been in an inferior state

till the time of Timanthes, Parrhasius, and Zeuxis, who
flourished about the period of the Peloponnesian war.

In the contest between the two latter of these great
painters, Zeuxis declared himself to be overcome, be-
cause a cluster of grapes, painted by him, had onlv
deceived the birds, but he was himself deceived by a cur-

tain painted by his rival. The principal works of Zeuxis.
according to Pliny, were his Penelope, in which he ap-

peared to have expressed the manners of that princess-
a Jupiter surrounded by the gods; the infant Hercules
strangling the serpents in the presence of Amphitryon
and Alcmene; Helen; and Marsyas bound by Apolio.
Lucian also gives an account of a picture by Ze'nxis,
representing male and female centaurs; in describing
which, after speaking of the composition itself, he pro-
ceeds to notice the execution of the work: and praises
particularly the truth and delicacy of the drawing, the
perfect blending of the colours, the skilful shading, and
the scientific observance of proportion and harmony
throughout the whole performance.

Parrhasius was esteemed superior to others in cor-
rectness of outline and softness of colouring. Timanthes
is chiefly celebrated for expression, and, 'in particular,
for his picture of the sacrifice of Iphigenia; in which he
covered the face of Agamemnon with a mantle, because
he thought it impossible to represent any expression ad-
equate to the feelings of his situation.

The fame of these great artists was surpassed bv the
class of painters who immediately succeeded them. Pro-
togenes, Pamphilus, Mclanthius, AntiphiJus, Theoii, Eu«
phranor, ami, finally, ApelJes, carried the art of painting
to the utmost perfection which it has ever attained.
These were chiefly eminent in separate provinces 'fart'.
Eupliranor united a great skill in various brandies, ami
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Apellcs eclipsed all other painters in his powers of giv-
ing elegance and grace to Iris figures.

From the lime of these pre-eminent masters, painting
gradually declined in Greece; and, the Romans becom-
ing masters of the whole country, the arts sunk into in-
sipidity and insignificance.

The undisputed and unrivalled excellence of the Greek
schools appears to have consisted in drawing and expres-
sion. None of their greatest works remaining to our
time, we can only take the accounts ofhistorians respect-
ing their powers of colouring; but it is evident that they
were capable of making very nice distinctions in this
branch of art, from the comparison made between two
pictures of Theseus, painted by different artists, in one
of which the hero was said to appear as if he had been
fed on roses, and in the other on flesh.

It is still more particularly doubtful whether the an-
cients possessed the knowledge ofchiaro-scuro in so emi-
nent a degree as it has since been sbovvn in the works of
the Lombard and Flemish schools. The present remains
of ancient paintings do not certainly warrant any conclu-
sion in their favour, although many passages in their
historians tend to make us believe them skilled in this
point; and, as the works that remain are undoubtedly
executed by inferior artists, their authority may be
thought ©f little weight against the general testimony on
the contrary side.

The character of the ancient school of art is thus given
by a Greek writer:

" The paintings of the ancients," says Dionysius of
Ilaiic aruassns, « were at first simple and unvaried in
their colouring, but correct in their drawing, and distin-
guished by their elegance. Those which succeeded, less
correct in their drawing, were more finished, more va-
ried in their light and shades, trusting their effect to the
multitude of their colours."
Roman art. Wc have already seen that before the

foundation of Rome the arts were cultivated in Etrnria.
Pliny also mentions some paintings at Ardeae, Lanovium,
and Caere, older than Rome* but it is uncertain by what
artist these were executed. As long as the Romans em-
ployed artists of other countries, they were indifferent
to the cultivation of the arts; but towards the year of
Rome 450, and 303 years lief., it Christ, one of the Fa-
bii, a patricinn family in Rome, thought it no discredit
to employ hiias; If in painting. He painted the temple
of the goddess Salus, and assume;! the name of Fahjus
Pictor, or the painter. His works remained till the
temple itself was destroyed by fire in the reign of Clau-
dius.

The example of Fabins did not excite imitation. More
than a century elapsed before the tragic poet Tannins
followed his cxampl.', and painted the temple of Her-
cules. Turpilius. a Woman knight, was also a painter,
contemporary with Pacuvius. Tainting did not come
into great repute till the time of Messala, Who, as well
as Lucius Scipio, painted representations of his own vic-

tories. Few names of Roman painters, even in the time
of Augustus, are mentioned by writers. Tim zrts, how-
ever, Nourished in high reputation under many of the
emperors, particularly from the time ofNerva to Anto-
ninus; ..:; ' Nero is said to have prided himself on Lis

skill in painting. A colossal painting of ICO feet in

height was executed by his orders, and was afterward*
destroyed by lightning. This was the only work which
is particularly mentioned by ancient authors to have
been painted on cloth.

In the time of Claudius and Nero, the arts had con-
siderably degenerated, and in the decline and fall of the
Roman empire they were neglected and lost for manr
centuries.

The best authority to be consulted on the state of Gre
ciari and Roman painting, is the relation of Pliny in his
35th book of natural history; where the reader will find
a complete list of the Greek and Roman painters, and of
their works, arranged in their due classes of merit.

jftlian, Pausanias, Quinctilian, Velleiua Patercailus
and Cicero, may also be referred to for instructive ac-
counts of various works of the Greek masters.

Of the methods ofpainting, and colours employed by the
ancients.

The paintings of the ancient artists were either move-
able, or on the ceilings or compartments of buildings \r
cording to Pliny, the most eminent painters were em-ployed on moveable pictures. The latter were either on
Hi'- wood, larch, box-wood, or canvas, as in the instance
ol the colossal picture mentioned above, and sometimes
in marble. When they employed wood, they laid on first
a white ground. Among the antiquities of Herculancum
are lour paintings on white marble.

Their immoveable paintings on walls were either in
Ircsco, or on the dry stucco in distemper. Indeed, all tl^
ancient paintings may be reduced to, first, fresco-paint
ing; secondly, water-colour or distempcr-paintine- "ami
thirdly, encaustic painting.

b ' l

The ancient fresco-paintings apper to have been always on a white stucco-ground. The outlines of the anwent paintings on fresco, were probably done at once asappears from the depth of the incision, and the boldness
and freedom ofthe design.

»*unesa

In general, the ancients painted on a drv ground.even iu their buildings, as appears from the Hcrculane-um antiquities, most of which are executed in this manncn At Rome.and^Naples, the first (deepest) coaUs oftrue Pnzzolanu (of the same nature whh i|, e terras now

fi^Mhick'T' ^f^ tq k,7 -^ -et), about oneHugo th. k.the next of ground marble, or alabasterandsomeWso pure lime or stucco, in Ihhkncssab,>utone third of the former. Up m this they appear to haveJH«d a coatof black, and theu anotherV id pu fwhich last the subject itself was routed. SucTsims
o have been their method of painting on walls: huHnheir moveable pictures, and in the>,formances oftheir first artists and where effect of shade and light wasnecessary, they doubtless used white.

&

The colours employee!, they seem to have mixed rnwiln size: this appears to have made the colours so du-rable and adhesive, that the ancient paintings |afJ°Tfound, bear washing with a soft cloth and wafer, andsometimes even dilated aquafortis is emplovcd to cleanthen- paintings in fresco. Plin-. savs, that *lue dissolv
ed in vinegar, and (lien dried, is not again soluble
What the encaustic painting of the ami,. ,._„

>';<" much disputed. From the works of Vitrnvius !
1 liny, it appears evidently that it was of three kivj
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First, where a picture painted in the common way,
was covered with a varnish of wax melted, diluted with

a little oil, and laid on warm with a brush;

Secondly, where the colours themselves were mixed

up with melted wax, and the mixture used while warm;
and

Thirdly, where a painting was executed on ivory by

means of the cestrum or vinculum.

Some experiments on this last method by Mr. Cole-

brook may be found in the Phil. Trans. Vol. 51. and

more particular directions in Muntz's treatise on encaus-

tic painting. Sec Encaustic.
It appears (Von ancient writings of the best authority,

that in the earliest and purest times of this art, the pain-

ters used few colours, perhaps not more than four. But
no certain conclusion can he drawn, that the more early

among the great painters of the ancients, such as ApollO-

dorus, Zeuxis, Timanthes, &c. had no more colours than

four to use, merely because they did not use them. On
the contrary* it may be conjectured with some degree of

probability, from their chasteness in design, and from

the complaints Pliny makes of the gaudy taste of the

Roman painters, that the Greeks in general were design-

edly chaste in their colouring, and not so merely from

necessity.

Of white colouring suhstanccs, the ancients had white

lead variously prepared, a while from calcined egg-shells,

and a preparation from cretaceous and argillaceous

earths. The moderns, in addition, have magisterv of bis-

muth, little used; and ought to have the calces of tin and

zinc.

Of blacks, the ancients had preparations similar to

lamp, ivory, blue, and Frankfort black, also to Indian

ink, and common writing ink; and they used what we
do not, the precipitate of the black-dyers' vats.

The ancients possessed a species of vermilion, or fine

cinnabar, a coarser cinnabar, red lead; various earths

burnt and unburnt, apparently similar to our red ochre;

Venetian red, Indian red, Spanish brown, burnt terra di-

Sienna, and scarlet ochre; they had also a substance

alike in colour and in name to our dragon's-blood. See

Colours.
The yellow pigments of the ancients were generally

the same with our orpiments, king's yellow, Naples' yel-

low, &c. They did not possess turbclh mineral, mineral

yellow, or gamboge; nor do they appear to have known
of gallstone as a pigment.

Of blue paints they had preparations from the lapis

syanus, and lapis armenus. Indigo they had, and per-

haps bice and smalt; for they made blue glass, but

whether from sortie ore of cobalt or of wolfram must be

uncertain; they had not Prussian blue, verditer, nor lit-

mus, which we have. We do not use blue precipitate of

the dyers' vats, nor mountain blue, which they certainly

employed.

Of e;reen colours they had verdigris, terra vert, and

malachite, or mountain green. The latter is not in use

amon"" us. Sap green, green verditer, and Scheeld's green,

appear to have been known to them: like us, they procur-

ed as many tints as they pleased, from blue and yellow

vegetables.

We have no original purple in use: that from gold, hy

means of tin, though very good when well prepared, is

too dear perhaps, and unnecessary. Their purple was
a tinged earth. Their orange of Sandarac, (red orpi-
ment) we also possess. Hence there does not appear to

have been any great want of pigments, or any material
difference between the colours they used, and such as we
generally employ. Perhaps the full effect of colouring
may be obtained without the use of exceeding brilliant

pigments, depending chiefly on the proportion and oppo-
sition of tints.

The ancients could not know any thing about the
spirit varnishes, distillation being a modern invention*
but they were undoubtedly acquainted with the use of
the better oil varnishes, that is, with the use and effect

of resinous gums, dissolved in boiling inspissated oils.

One of the best preserved mummies in the British
Museum, has an astonishing brightness of colours on
the outside of the coffin. Thousands of years have not
impaired them; they are as fresh as if "they had been
laid on yesterday.

From an accurate observation of one of those mum-
mies belonging to the university of Cambridge, it appear-
ed that the varnish which covered the colours could not
be dissolved, nor in the least affected by common water,
and that it equally resisted the dissolving powers of the
strongest spirits; hence it is reasonable to conclude, that
the coffins of the mummies were not covered with size,
whites of eggs, simple gums, or any preparation of wax,
hut with a tine transparent oil-varnish. It was discov-
ered at the same time, the colours themselves were not
prepared or mixed with oil; for where the external glos-
sy skin was damaged, broken, or rubbed off, even com-
mon water would wash the colours away, and effect the
chalk ground under them.

Pliny has described the general and particular effects
of the varnish of Apelles, under the name of atrament,
so distinctly, that nobody can mistake the thing, or the
mixture he is speaking of. He has mentioned the shin-
ing glossy skin of the varnish, which excites the bright-
ness of the colours, and preserves them against dust; he
observed, that this skin was laid on so thin, that it could
not be discerned at any distance; nor was lie less accu-
rate in reporting the particular effects of (hat mixture
which Apelles made use of; it harmonized, and lowered
the tone of the brightest florid colours in an impercepti-
ble manner, and the whole appeared as if it had been
seen through isinglass. The chemists and connoisseurs
are fully o! opinion that no liquid substance or mixture
of any kind is fit to produce these effects besides the oil-
varn!shes;and if there are not, Apelles and the Greeks
were certainly acquainted with these varnishes- a fact,
which might be strongly urged in behalf of their know-
ledge of colours.

The black outlines of the figures of the most ancient
Greek paintings yet extant, that is, on Etruscan vases,
are so sharp, so thick, and drawn in so easy and mas-
terly a manner, that one cannot help looking upon the.n
a* having been drawn in oil-colours. Had they been in
distemper or water-colours on the red clay ground on
which they are applied, they would have bee,! imbibed
and soaked into it. Our china and enamel painters, pre-
pare and apply their colours with spike or other liquid
oils; and the Greek masters seem to have done the same,
unless they should appear to have burnt their vases be
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fore they painted them, or to have used a mixture of dis-

solved wax or gum for giving a body to their colours,

which might have answered the same end as oils. And
this is the more probable, as there is some reason to be-

lieve, that these vases went through two different fires,

that of baking them, and that of smelting or burning in

their colours.

The Greek and Roman paintings that have been pre-

served or discovered at Rome and Herculaneum do not

countenance the supposition of oil-colours. On the oth-

er hand, Vitruvius, who has left us so many valuable

notices of the ancient arts, acquaints us that there was a

kind of painting, which absolutely required a mixture of

oil.

From these observations, the evidence which the an-

cients have given us in behalf of themselves, and of their

knowledge of oil-painting, may be summed up in a few

words.
Their having been acqnainted with the white chalk

ground which many modern masters use for oil-painting

on boards, proves no more than that the ancients might

have done the same.
The oil-varnishes used by the Egyptians and Apelles

might have brought them to the discovery of oil-painting;

but as it appears both from mummies, and from the

works of Pliny, that; their colours were not prepared

and mixed with that varnish, and as it is plain rather

that this varnish was externally laid over the finished

pictures, no other conclusion can be drawn, except that

they were within sight of the discovery, and that it is a

matter of wonder that they should not have laid hold of it.

The outlines of the old Greek or Etruscan vases are

merely fallacious appearances.

The old Greek and Roman paintings on walls and
stones are either painted in distemper or fresco, or they

have not been sufficiently examined.

The oil used in the coarse wax and wall paintings,

prove at most, that experiments had been tried with oils;

but we have no direct proofs of oil-paintings having been

understood or used by the Egyptians, Greeks, or Ro-

mans; and however great their skill or ingenuity, they

might very well have been within sight and reach of the

discovery, and nevertheless have missed it.

Rise and progress ofjjainting among the modems.

Italy. The revival of painting in Italy was owing to

Giovanni Cimabue, born at Florence in the year 1240.

He acquired his first instructions from some inferior

Greek painters then employed in that city, and laid the

foundation of the art in his own country.

His immediate followers were Giotto and his scholars,

whose manner, like that of their master, was dry and

hard; but the admiration bestowed on their works ex-

cited a general emulation, and they were succeeded by

Masolini and Masaccio, the latter of whom began to ad-

vance the art by giving a superior air to his figures.

Ghirlandaio added a greater knowledge of distribution

in the subjects of his pictures, as well as greater correct-

ness of design.

Andrea Castagna was the first Florentine who painted

in oil. But Lionarda da Vinci, and Michael Angelo

Buonaroti, were, the glory of the Florentine art. Lionar-

di, possessing a fine imagination, and full of sensibility,
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entered into all the details of painting, and devoted him-
self to the expression of the affections of the soul. If, in

this sublime branch of the art, he was afterwards sur-

passed by Raffaele, he could at least boast not only of
excelling all the painters who went before him, but of

having pursued and investigated a path which none of

them had attempted to enter. His design is remarkable
for purity, and the most diligent exactness of forms.

Michael Angelo delighted in seeking the great and the

terrible, rather than the graceful and pleasing. Being
well acquainted with every part of anatomy, he knew
more accurately than any other artist in what manner
to express the forms and joinings of the bones, and the

office of every muscle, its origin and insertion. « In his

figures," says Mengs, « the articulations of the muscles
are so easy and free, that they appear to be made for the

attitude in which he represents them." His style possess-

ed a degree of grandeur beyond any other painter. He
did not possess, in the opinion of Reynolds, so many de-
lightful parts of the art as Raffaele, but those which he
had acquired were of a more sublime nature.

He informs us in one of his letters (continued sir Josh-
ua), that he modelled in clay, or in wax, all the figures'

which he intended to paint, a method familiar to the
painters of that time.

Vasari has recorded that he painted but one picture in

oil, and resolved never to paint another; saying it was
an employment for women and children.

Michael Angelo was born at Castel Caprese in Tus-
cany in 1474, and died at the age of ninety. His princi-

pal work is the capella Sistina in the Vatican, which was
painted by order of pope Julius the Second. It represents,

in various compartments, the origin of the human race,

and its progress to society; the empire of religion; and
the last judgment.
The contemporary of Lionardo da Vinci, was Pietro

Perugino, the master of Raffaelle Sanzio d'Urbin).

Raffaele was born in 1483, and was at an early age
the pupil of Pietro. His first manner was that of his

master; but endowed with a transcendant genius, after

carefully studying, and uniting in himself, all the excel-

lencies of his predecessors and contemporaries, he form-
ed a style more perfect than that of any painter who
went before, or has succeeded him. He was sent for to

Rome by pope Julius the Second, who employed him to
paint several apartments of the Vatican palace.

It was fortunate for Raffaele, says Mengs, that he was
born in what he terms the infancy of the art, and that
he formed himself by copying nature, before he had i

cess to the works of any great master. He began b>

studying, with great exactness, the simple truth in his

figures; and thus habituated to imitate nature with pre-

cision, it was not difficult for him to carry the same ac-

curacy into the superior stvlc which he adopted, first on
the sight of the works of the great Florentine masters,
and afterwards in imitation of the ancients.

Composition and expression are the chief excellences

of Raffaele. He had too high an idea of paintiitg" Uf < on-
sider it as a mute art: he made it speak to the heart;

and this could only he done in subjects which required
expression. If Raffaele did not attain an excellence
equal to the Greeks, he saw, at least, and imitated,
whatever was most beautiful and expressive hi nature.
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'* The Grecians sailed majestically," says Mengs, " be-

tween earth and heaven; Raffaelle walked with proprie-

ty on the earth."

At Venkt, about the same time with Lionardo da Vin-

ci, flourished the Bellinis and Mantegna. Giovanni Bel-

lini contributed greatly to the progress of painting. He
is accounted the founder of the Venetian school, by in-

troducing the practice of oil-painting, which he managed
very skilfully, and by teaching his scholars to paint af-

ter nature. He gave a noble air to his heads, and there

is somewhat of harmony in his pictures; but his greatest

glory is that he was the master of Giorgione and Titia-

no Vecelli, \vho carried the Venetian colouring to per-

fection.

Giorgione died in his 32d year, having excited the

emulation of Titian, who soon greatly surpassed him.

Titian was instructed to copy nature in the most ser-

vile manner in the school of Bellini, but after seeing the

works of Giorgione, he conceived the ideal excellence

of colouring. The beauties of his works are to be found

in the happy disposition of colours, both proper and lo-

cal, an art which he carried to the extreme of skill. The
artists in the Florentine and Roman schools had painted

chiefly in fresco and distemper, and finished their large

works from previous sketches; but as Titian painted in

oil, and finished directly from the objects in nature, this

practice, joined to his natural talents, gave him extra-

ordinary advantages, and the greatest truth to his pic-

tures.

He is not eminent in historical pictures alone, but al-

so in landscape. In this province his scenes are well

chosen, his trees are bold and varied in their forms, and
their foliage admirably executed. He generally selected

for his landscape some singular appearance of nature.

In Lombardy, about the same period also, Bianchi,

born at Modena, instructed in painting Antonio Allegri,

better known by the name of Correggio. Correggio began,
like the other painters of his time, to imitate nature alone,

but soon enlarged his manner, and gave ease and grandeur
to his designs. He painted chiefly on oil, a kind of paint-

ing susceptible of the greatest delicacy and sweetness,

and he gave a pleasing and captivating tone to his pic-

tures. His method was to lay his colours very thick on
the brightest parts of his pictures, in order to make
them capable of receiving afterwards the highest degree
of light. He perceived that the reflections of light corres-

pond with the colour of the body which reflects them,
and on these principles founded his system of colouring.

A delicate taste in colours, a perfect knowledge of

chiaro-scuro, the art of uniting light to light and shade

to shade, together with that of detaching all objects from
their ground, and an inimitable harmony of design, plac-

ed Correggio in the class of the greatest masters whom
Italy has known.
From these great masters descended the schools of

Florence* Rome, Venice, and Lombardy, in which the

most distinguished painters were Fra Bartolomeo di

San Marco, Andrea del Sarto, Giulio Romano, Vasari,

Polydoro, Michael Algelo da Caravaggio, Tintoretto,

Paolo Veronese, the Bassans, Pordenone, £armigiano,

and lastly, the Carraccis, who combining the merits of

the various schools, became themselves the head of a

3

school called the Bolognese school, from the place of

their birth.

Ludovico Carracci was the master of the other two,

Annibale and Agostino. He had studied the works of

Titian and Paolo Veronese at Venice, those of Andrea

del Sarto at Florence, those of Correggio at Parma, and

those of Giulio Romano at Mantua; but he chiefly en-

deavoured to imitate the manner of Correggio.

Annibale studied equally Correggio and Titian, but

he is principally esteemed for his knowledge of design.

Agostino possessed a mind greatly cultivated by learn-

ing, and he devoted part of his time to poetry and music.

These three painters often united their skill in the per-

formance of the same picture, and their works are often

confounded together, although the style of each is strong-

ly different from the other two. Ludovico had less fire,

but more gracefulness and grandeur; Agostino's concep-

tions were more spirited; and Annibale is characterized

by boldness, by a more profound design, and a more
powerful readiness of execution. « Ludovico," says sir

Joshua Reynolds, ** appears, in his best works, to ap-

proach the nearest to perfection. His unaffected breadth
of light and shadow, the simplicity of colouring, and the

solemn effect of that twilight which is diffused over his

pictures, appear to correspond with grave and dignified

subjects better than the more artificial brilliancy of sun-

shine, which enlightens the pictures of Titian.

The Carraccis established an academy at Bologna,
Which their zeal for the arts induced them at first to call

l'Academia dee Desiderosi, but it was soon called by the

name of the founders, because none more honourable
could be given to it. In the schools of this academy were
taught the art of modelling, perspective, and anatomy;
lessons were given on the beauty of the proportions of

nature, on the best manner of applying colours, and on
the principles of light and shade. They held frequent
meetings, to which men of general learning were admit-
ted; butthese meetings ceased on the departure of Anni-
bale, when he went to Rome to paint the gallery of the

cardinal Farnese.
The most eminent succeeding painters of the Bolog-

nese school, were Guido, Lanfranco, Albano, and Guer-
cino. Guido is distinguished by the gracefulness of his

style, and Guercino by boldness of colour and effect.

In the Roman school, Pietro da Cortona succeeded to

those great imitators of their predecessors and nature;
and finding it difficult to rival them in that kind of paint-
ing, he applied himself principally to composition, and
the arrangement of numerous groups. His contempora-
ry and rival was Andrea Sacchi, followed by Carlo Ma*
ratti, who flourished at Rome about the middle of the
17th century, and aiming at extraordinary perfection,
diligently studied the works of the greatest painters, and
particularly Raffaele and the school of the Carracci. He
is the last eminent painter of the Roman school. His best
disciple was Francesco Imperiale, after whom Pompco
Battoni is the only one with whose works we are acquaint-
ed.

At Naples, in the early part of the 17th century, Gui-
seppe Ribera, called Spagnoletto, painted in the style of
Caravaggio, and surpassed him in invention, design, and
choice of subject. Luca Giordano was his disciple, who
afterwards studied under Pietro da Cortona at Rome,
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aud returning to Naples, became the founder of the Ne-
apolitan school. Of this school Solimeni and Sebastian

Conca arc the principal ornaments.

During the fourteenth and fiftecenth centuries, paint-

ing began to appear anew in Germany, France, Holland,

and Flanders.

Germany. The names of Albert Durer, Kranach,
Holbein, and Amberger, stood high at Nuremberg, Augs-

burg, at Nuremberg, Augsburg, Basil, and Weimar, in

the beginning of the 16th century, but the capital of Vi-

enna afforded no encouragement to painting till the reign

of Rodolph the Second. The succeeding monarchs, prin-

cipally from Ferdinand the Third to Leopold the First,

were great promoters of the arts; but the perpetual wars

in which they were involved, prevented the progress of

refinement; and it was not till the total repulse of the

Turks from the Austrian frontiers, under the last of these

princes, that painting began to flourish at Vienna. The
artists of the German school are numerous, but few of

them have risen to eminence. Of those few, Albert Durer

is the first in the order of time, and Mengs the latest.

Albert was born in 1471, and excelled in painting and

engraving. His pictures were finished with great ex-

actness, but his manner was dry and hard. His princi-

pal works were painted at Prague in the palace of the

emperor Maximilian, by whom, as well as by Charles

the Fifth, he was held in great esteem. Raffaele is said

to have hung the prints of Albert Durer in his own apart-

ment.
Holbein was nearly contemporary with Durer. He

is known by a multitude of accurate portraits, and was
likewise eminent for richness of invention, which he dis-

played in numerous designs for gravers, sculptors, and
jewellers. His Dance of Death, painted in the town-hall

of Basle, is universally celebrated. He is remarkable

for having, like Turpilius, the Roman, performed all his

works with his left hand.

Kneller, born at Lubeck, in the duchy of Holstein, re-

ceived his first instructions from Rembrandt. He paint-

ed chiefly portraits, which were highly celebrated in En-
gland during the reigns of Charles the Second, James

the Second, William the Third, Anne, and George the

First.

Antonio Raffael Mengs, one of the most scientific paint-

ers of any country, was educated in Germany; but paint-

ed chiefly at Rome, and at Madrid; to which latter capi-

tal he was invited by Charles the Third. He practised

his art with an extreme diligence, which has deservedly

rendered him eminent. His works possess many beau-

tics of composition, and mechanical execution. His writ-

ings are too frequently metaphysical, but contain many
excellent disquisitions on painting, calculated to inspire

the artist with exalted ideas of his profession.

Holland and Flanders. The Dutch and Flemish schools

are nearly as much distinguished by the number, as by
the excellence of their artists.

In the former school, the precedence of fame in point

of date, is given to Lucas vanLeyden, born in 1494. He
was a laborious competitor of Albert Durer, and resem-

bles him in manner and style.

Polemberg, Ostade, Gerard Dow, Mieris, Wouver-
mans. Cuyp, Berghem. Vanderwerf, Van Huysum, Shal-

chen, Brower, Uemskirk, arc amongst the eminent paint-

ers of the Dutch school; but they arc all greatly surpas-

sed by the truly astonishing genius of Rembrandt, many
of whose works seem even to surpass nature in force

and effect. His etchings also are highly and deservedly

valued. It is not, however, to be omitted, that the sin-

gular merit of his original conceptions and compositions

is counterbalanced by the grossness of his forms.

The honour of founding the Flemish school is attribu-

ted to John of Bruges; and the names of his successors

are too many to admit of detail, Their works are to be
found in every cabinet. The most illustrious masters of

this school are Rubens and Vandyck,
To John of Bruges, better known by the name of John

van Eyk, was for a long time attributed the invention of

oil-painting; but he had only the honour of transmitting

that method to Italy, where a picture painted by him
and sent to Alphonso, king of Naples, first divulged the

discovery Frans B'loris is celebrated as the Raffaele of

Flanders. De Vos, Segre, Diepenbech, Teniers, Jor-

daens, stand prominent in the catalogue of merit in the
same school.

Rubens possessed a most fertile and extensive genius,
and produced an immense number of works. This ex-

traordinary painter distinguished himself equally in his-

torical, portrait, and landscape painting; in animals,
fruits, and flowers. He both invented and executed with
the utmost facility. His drawing, although overcharged,
is not without considerable merit. He had great know-
ledge of anatomy; but he was hurried away by the ar-

dour of execution, and too often sacrificed form and cor-

rectness to splendour, and the magic charms of colour.

He excelled in colouring, and chiaro-scuro. He studied

principally in Lombardy, after the works of Titian, Pa-
olo Veronese, and Tintoret, from whose excellences he
formed rules for his own practice, from which he seldom
deviated.

He was not only an eminent painter, but an accom-
plished scholar, and rose to high employment in the ser-

vice of his country, visiting several courts in the charac-
ter of ambassador.

Of the disciples of Rubens, Vandyck best comprehend-
ed all the rules and general maxims of his master; and
even surpassed him in the delicacy of bis colouring, par-
ticularly in portraits, in which he stands one of the high-
est masters of his art.

France. The French school or schools may be classed
in three different asras, and characterized by as many dif-

ferent styles; two prior, and one modern, since the peri-

od of the late revolution. The artists of the former schools

chiefly adopted the manners of the various painters whose
works they studied or imitated. But Poussin, Vouet,
Le Brun, and Le Sueur, are those masters who have gi-

ven distinction to the French school in the province of

history. The first and the last of theso have been com-
pared by the French to Raffaele, whose example Le Sueur,

in particular considered as his model. Poussin studied

the antique statues with so great devotion, that his pic-

tures frequently bear a strong resemblance to rhrra. Le
Brim's battles of Alexander are deservedly celebrated for

their spirit, composition, an.i correct drawing, Caspar
Dughet (commonly called Gaspar Poussin, from his mas-
ter's name, which he adopted), and Claude Gelee (called

Claude Lorraine, from the place of his birth), are cmi-
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lient examples of excellence in landscape. The latter ap-

pears to stand without a rival, or at least stood unrival-

led in his time. Both these painters derived their pro-

fessional knowledge, as well as their choice of subjects,

from the facinating and classic objects of imitation which

tbey found in Italy, where they studied and flourished.

The arts which had been raised in France by the mas-

ters before-mentioned to very considerable dignity, sunk

in the second school of Boucher and Vaulor to a state of

imbecility and affectation. The reputation of a colourist

was sought by exaggerated tints, and the hand of a mas-

ter was conceived to consist in ostentatious penciling.

In a more recent period, particularly since the revolu-

tion, a new style has been introduced into the arts. Vieri

xvas the first reformer of this class, and Ins example has

been vigorously followed by David and his contempora-

ries. They have endeavoured to substitute a simple and

rigid taste in the place of false and glittering manners.

The attempt is laudable: the result will be judged of by
posterity.

The comparative merits of those modern schools which

have been hitherto mentioned, are thus given by Richard-

son.

** The painters of the Roman school were the best de-

signers, and had a kind of greatness, but it was not an-

tique. The Venetian and Lombard schools had excel-

lent colourists and a certain grace, but entirely modern,

especially those of Venice; but their drawing was gene-

rally incorrect, and their knowledge in history and the

antique very little: and the Bolognese school is a sort of

composition of the others. Even Annibale himself pos-

sessed not any part of painting in the perfection that is to

be seen in those from whom his manner is composed;

though to make amends, he possessed more parts than

perhaps any other master, and in a very high degree.

"The works of those of the German schools have a

dryness and ungraceful stiffness not like what is seen

amongst the old Florentines, that has something in it

pleasing however; but this is odious, and as remote from
the antique as Gothicism could carry it.

*< The Flemings have been good colourist, and imita-

ted nature as they conceived it; that is, instead of raising

nature, they fell below it, though not so much as the

Germans, nor in the same manner. Rubens himself liv-

ed and died a Fleming, though he would fain have been

an Italian; but his imitators have caricatured his manner;
that is, they have been more Rubens in his defects than

he himself was, but without his excellences.

« The French, excepting some few of them (N. Pous-

sin, Le Sueur, Sebastien Bourdon, &c), as they have
not the German stiffness, nor the Flemish ungracefulness,

neither have they the Italian solidity; and in their airs

of heads and manners, they arc easily distinguished from

the antique, how much soever they may have endeavour-

ed to imitate it."

Spain. The art of painting began to flourish in Spain

during the reigns of Charles the Fifth and Philip the

Second. The style of painting, however, was not distin-

guished by great excellence until the works of Velasquez
appeared. From the masterly imitation of nature dis-

played in his pictures, the school of the nation has been

formed.

Zurbaran and Herrcra are among the best painters

before Velasquez; and Murillofor the most distinguished

after him. The softness of tints and harmony of colour

in the paintings of Murillo seem to enchant the ejc.

In Russia the arts are at present culli\ated with great

energy, and with unremitting attention on the part of the

government.
In America also, great establishments are forming at

New York and Philadelphia, with the same view to the

promotion of the arts.

It now only remains to speak of the art of painting in

England, where it is at present making great advances

towards excellence.

Painting has been cultivated in England at several pe-

riods with various success. We shall here given the ac-

count of it from Mr. West's letter in the third number of

Academic Annals, published by the Royal Academy of

London.
« Many sovereigns of this country have noticed and pa-

tronized the fine arts. Edward the Third caused seve-

ral chapels to be embellished with painted glass and
enamelled monuments, as well as with paintings on the

walls, representing scriptural subjects, and others from
the church legends, together with portraits of then exist-

ing characters of both sexes. The chapel of St. Stephen,
Westminster, was the most conspicuous.
« Henry the Seventh gave patronage to many ingeni-

ous men, both in painting, sculpture, and architecture.

"Henry the Eight followed the example of his father,

in giving patronage to eminent men. He invited those

of the greatest celebrity in painting in Italy, Germany,
and Flanders, to visit his capital. Raffaclc and Titian
he wished to see at his court; and he endeavoured to draw
them thither by the most splendid offers: but not succeed-
ing in his desire, he procured several of their works; in

particular the picture of St. George, by Raffaele, at pre-

sent in the possession of the king of Spain, and the two
pictures by Titian, now in the gallery of the marquis of

Stafford; the subjects of which are, Diana and Acteon,
and Diana and Calisto. He was more fortunate in his

invitation to Holbein, at that time famous as a portrait
painter, who resided in Henry's palace, and whose works
were soon spread through the kingdom.
" Charles the First, more attached to the fine arts lhan

any of his predecessors, formed a splendid collection of
the works of the great Italian and Flemish masters. He
invited to his court Rubens and Vandyck, and other
painters of considerable eminence, from Flanders and
Holland; and he gloried in counting among his natural
subjects Inigo Jones, his architect, and Dobson, who rose
to eminence in painting. These were the two first Eng-
lish artists who enjoyed the patronage of royal favour.
« Charles the Second was proud to follow the liberal

example of his father, in bestowing rewards on igenious
artists. He patronized most of those who visited his
court from Italy, Flanders, Germany, and Holland: of
which the decorative paintings on the walls in Windsor-
castle, and the palace of Hampton-court, by Verrio. and
others, are evident proofs; besides many pictures fmai
poetical subjects, by Gcnnari, as well as 'portraits bv se-
vera![painters of considerable eminence. The fato«a
which this monarch showered on the arts, were, however,
confined to foreign artists.

« Queen Anne was the first of our sovereigns who cal-
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led into activity the British pencil, as the paintings in

the cathedral of St. Paul's and the hospital at Greenwich,

by sir James Thornhill, and others under his direction;

sufficiently evince. In architecture, sir Christopher Wren
was equally distinguished hy her favour.

« But to form the great epocha of patronage conferred

by a British king on British subjects, in painting, sculp-

ture, and architecture, was reserved for the reign of his

present majesty, George the Third.

"In the year 1768, his majesty gave his royal sanc-

tion to a plan formed for the establishment of an academy

of painting, sculpture, and architecture, of which he was

graciously pleased to become the protector and patron.

" In the three branches of art which constitute that aca-

demy, he found many artists already formed: among oth-

ers of considerable celebrity in painting, Reynolds, Wil-

son, Hayman, Gainsborough, Hoare, Danu, Mortimer,

Barret, Sandby, Wright, Cotes, and Westj in sculp-

ture, Bacon, Nollekens, and Wilton; in architecture,

Chambers, G. Dance, Stuart, T. Sandby, G\vyn,andthe

two Adams.

" At the same time, Strange, Woolett, Hall, Green,

and Mac Ardell, shone with marked eminence among the

engravers. The merits of our engravers, blended with

the labours of the painter, opened a new avenue to fame.

The harmonious softness of Strange; the united skill of

Wilson and Woollett in landscape, as seen in the prints

of Niobe, Phaeton, Ceyx, Celadon and Amelia, &c; the

portraits in mczzotinto from sir Joshua Reynolds, by

M'Ardell, Fisher, &c; the successful combination of West

ui.li Earlom, Green, Woollett, Hall, &,c. in historical

works, as seen in the prints of Agrippina,Rcgulus, Han-

nibal, Wolfe, La Hoguc, the Boyne, Penn, Cromwell,

and the Restoration, &c. spread the celebrity of English

works of art through the medium of engraving; and the

circumstance of these prints rising to a higher price in

every market throughout the continent than had ever

been known in the annals of the arts, inspired those com-

mercial views which afterwards produced the galleries of

Shakespeare, under Boydell; the poets, under Macklin;

historical, under Bowycr, &c. &c; giving to this coun-

try a new source of commerce, highly beneficial to its in-

terests, and unexampled in any other."

English school. To the list of painters mentioned by

West%re to be added several who unfortunately expe-

rienced no royal patronage. Among these is Hogarth,

whose unrivalled excellence in works of humour is prin-

cipally known to us by the numerous engravings from

his pictures.

Of the modern English school, sir Joshua Reynolds

was the founder, and' his works still remain its greatest

glory. They not only give him the most distinguished

rank among the artists of the present age, but the effects

produced by them on the, rising artists, as well as by the

elevated principles inculcated in his discourses delivered

at the Royal Academy, will secure his reputation as long

as England sh all pay respect to superior talents. The

English tasic appears to be formed on the great masters

of the Italian and Flemish schools, Reynolds professed

an admiration and preference of Michael Angelo, hut his

own w< iks are in no point similar to that great master

of design.

PAL
The names of Gainsborough and Wilson stand the

highest in landscape painting.

The painters of this school have been distinguished as

less rigid with regard to the forms and correctness of
their drawing, than ambitious of striking and poignant
effect. "Beauty," says the French Encyclopaedia,
" ought to be the characteristic of the English school,

because the artists have itso frequently displayed before

their eyes. If this beauty is not precisely similar to the

antique, it is not inferior to it.

"The English school should also be distinguished for

the truth of expression, because the liberty enjoyed in

that country gives to every passion its natural and un-
biassed operation."

The best accounts of painting and painters are to be
found in the works of Lionardo da Vinci, Alberti, Lo-
mazzo, and Bellori; and in the Lives of the Painters, by
Vasari and Du Piles; Felibien's Entretiens sur les Vies
des Peintres, and his other writings; the Discourses de-
livered by Reynolds in the Royal Academy of London;
tiie various Treatises by Mengs; Richardson on Paint-
ing; and De Arte Graphica, by Du Frcsnoy.
The later publications of Barry, Shee in "his Rhymes

on Art, and Howe in his Inquiry into the present State
of the Arts in England, convey the most accurate infor-
mation concerning the progress of painting in this coun-
try.

PAKFONG, or white copper, a metal composed of
copper, nickel, and zinc. The zinc amounts to nearly
one-half of the whole, and the proportions of copper and
nickel are as 5 to 13. This compound metal is much
used among the Chinese.

PALESTRA, in Grecian antiquity, a public building,
where the youth exercised themselves in wrestling, run-
ning, playing at quoits, &c.

PALAMEDEA. a genus of birds belonging to the
order of grallse. The character of this genus is, the bill
bends down at the point with a horn, or with a tuft of
feathers erect near the base of it; the nostrils are oval;-
the toes are divided almost to their origin, with a small
membrane between the bottoms of cadi.
There are two species; the first of which is the pala-

medea cornuta, or horned screamer. It is about the size
of a turkey; in length about three feet four inches. The
bill is two inches and a quarter long, and black; the up-
per mandible is a little gibbous at the base; the under
shuts beneath it, as in the gallinaceous tribe: the nostrils
are oval and pervious, and placed near the middle of the
bill. From the crown of the head springs a slender horn
of more than three inches in length, and pointed at the
end: the irides are the colour of gold: the plumage on
the head, neck, and upper part of the body, is black,
margined with grey on the first, and downy:* at the. bend
of the wing are two sharp horny spurs. The female,
we are told, is \ei-\ like the male.

It is remarked, that they are always met with in pairs;
and if one dies, the other mourns to" death for the luss'
They frequent places near the water; make a large nest
of mud, in the shape of an oven, upon the ground; and
lay two eggs, the size of those of a goose. The young
are brought up in the nest till aide to shift for themselves!
They have but one nest in the year, which is iu January
or February, except the first eggs are taken away, when
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(hey make a second in April or May. The young birds

arc frequently eaten by the natives, though the colour

of the flesh is very dark; that of the old ones is tough

and ill tasted. T$y some authors this species is said to

feed on crabs and (birds, such as pigeons, poultry, and

even to attack .shcrp and goats; but this is denied by

others, who say that its principal food is reptiles. The
cornuta is a rare species. It is found in certain districts

in Cayenne, Guiana, Surinam, and other parts of South
America, chiefly in '.the marshes and wet savannas, and
for the most part near the sea.

The second species of palamedea is the cristata, or

crested screamer. This bird is about the size of a heron:

the bill is short, bent like that of a bird of prey, and of

a yellowish brown: the irides arc gold-coloured: on the

forehead, just above the bill, is a tuft of black feathers

variegated with ash -colour: the head, neck, and body,

arc grey, mixed with rufous and brown, most inclining

to the last on the wings and tail; the wings are not fur-

nished with spurs; the legs pretty long, of a dull yellow;

claws brown; the hind toe placed high up, so as not to

touch the ground in walking. This bird inhabits Brazil.

PALATE. See Anatomy.
PALATINE COUNTIES, arc those of Chester,

Durham, and Lancaster. See Counties Palatine.
PALAVIA, a genus of the monadelphia polyandria

class and order. The calyx is half five-cleft; style many-
cleft; capsule many-seeded; cells in a ball on the central

receptacle. There arc two species, of no note.

PALE, in heraldry, one of the honourable ordinaries

of an escutcheon, being the representation of a pale or

stake placed upright, and comprehending the whole
height of the coat from the top of the chief to the point.

See Heraldry.
PALISADE, or Palisado, in fortification, an inclo-

SUte of stakes or piles driven into the ground, each six

or seven inches square, and eight feet long, three whereof
are hid under ground. Palisadocs are generally used
to fortify the avenues of open forts, gorges, half-moons,

the bottoms of ditches, the parapets of covert-ways, and
in general all posts liable to surprise, and to which the

access is easy. Palisadocs are usually planted perpen-

dicularly, though some make an angle inclining towards

the ground next the enemy, that the ropes cast over to

tear them up may slip.

Palisades, Turning, arc an invention of M. Coeliorn,

in order to preserve the palisades of the parapet of the

covirt-way from the besieger's shot. He orders them
so, that as many of them as stand in the length of a rod,

or iii about ten feet, turn up and down like traps, so as

not to be in sight of the enemy till they just bring on their

attack, and yet arc always ready to do the proper ser-

vice of palisades.

PALISSE, in heraldry, a bearing like a range of

palisades before a fortification, represented on a (esse,

vising up a considerable height, and pointed at top, with

the field appearing between them.

PALLADIUM. In the month of April, 1803, it was

announced by a public notice, that a new noble metal

called palladium was sold at Mr. Forstcr's, Gerard -street,

Soho, London. Some of its properties are. mentioned in

the paper, but the name of the discoverer is concealed.

Mr. Chenevix. suspecting imposition from the unusual
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manner in which the discovery was announced, made
some experiments on it to discover its composition, and
soon found that its properties could not be referred to

any known metal. This induced him to purchase all that
remained in the hands of the vender. It was sold at the
rate of 25 grains per guinea.

It had been worked by art, and was offered for sale in

thin laminse. When polished, it had exactly the appear-
ance of platinum. The laminae were very flexible. The
specific gravity varied from 10.972 to 11.482.
The effects of galvanic electricity on it were the same

as on gold and silver. When exposed to the blowpipe,
the side farthest removed from the flame became blue.
A very violent heat is necessary to melt it. The button,
by fusion, lost a little of its weight, but its specific gra-
vity was increased from 10.972 to 1 1.871. It was harder
than iron, and appeared chrystallized. The fracture
was fibrous.

When strongly heated, if it is touched with sulphur it

melts, and continues melting till the compound ceases to
be red-hot. The sulphuret is brittle, and whiter than
palladium. It was not altered by charcoal. It united
with the different metals, and formed alloys; the proper*
ties of which have been described by Mr. Chenevix.
When exposed to the action of melted potass, it loses

its brilliancy, and a little of its weight. Soda acts with
less violence. When ammonia is kept over it for some
days, it acquires a blue colour.

Sulphuric acid, when boiled upon palladium, acquires
a fine red colour, and dissolves a portion of it; but its
action is not very powerful. Nitric acid acts with much
greater energy, and oxydizes and dissolves it, forming
a very beautiful red solution. Muriatic acid, when long
boiled upon it, becomes of a beautiful red colour. Nitro-
muriatic acid attacks it with great violence, and forms
a fine red solution.

The alkalies and earths throw down a fine orange
powder from these solutions; and when ammonia is used,
the supernatant liquid is sometimes of a fine greenish
blue. Sulphat, nitrat, and muriat of potass and of am-
monia, throw down orange precipitates, as they do from
the solutions of platinum. Muriat of tin throws down a
dark orange or brown precipitate from neutralized salts
of palladium. Sulphat of iron throws down palladium in
the metallic state. Prussiat of potass occasions an olive-
coloured precipitate, and water containing sulphuretcd
hydrogen gas a dark brown one. Fluoric, arsenic,
phosphoric, oxalic, tartaric, citric acids, and their salts
precipitate some of the solutions of palladium, and form
various compounds with it.

Such are the properties of palladium ascertained by
Mr. Chenevix. They indicate a substance different from
every other known metallic body. Still he considered
the substance as a compound, and tried various vvavs of
forming one similar. At last he suspected mercur/ana
platinum as likely to be its constituents; and after vari-
ous trials, hit upon the following mode of forming

,which succeeded: inS u»

One hundred parts ofplatinum, previously purified by
solution in n.tro-munatic acid, and precipitated bv salammoniac, were dissolved in nitro-muriaS acid To the

^~J£G^«e oxi(le

°i
me
?

ur' -- S*£inesc not saturating the excess of acid, he continued to
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add more till the acid was saturated. A solution of sul-

phatof iron was put into along-necked matrass; tlie oiix-

cd solution of platinum and mercury was poured into it,

and the matrass heated on a sand bath. A copious preci-

pitate soon fell, and the inside of the matrass was co.tted

with a thin metallic crust. This crust, collected and
washed, was put into a charcoal crucible, and expo <1

to a violent heat; a button of metal was obtained, which
possessed the properties of palladium. From the propor-

tions employed, Mr. Chenevix concluded, that palla li-

nm is composed of two parts of platinum, and one of

mercury.
The extraordinary consequences that follow from this

experiment will occur at once to the reader. Here is a

compound of two metals, which cannot be decomposed
by art. And if we know one such compound, why may
not many of the other supposed metals be such com-
pounds?

We have here a compound containing mercury, one of

the most volatile substances in nature, in such a state as

to resist the most violent heat without quitting its com-
bination: so that one of the most whimsical of all the al-

chymistical opinions is here verified.

But the specific gravity of palladium is one of the most
extraordinary circumstances. It is considerably less than
that of the lightest of the component parts. The specific

gravity of platinum cannot be stated at less than 22.
The specific gravity of mercury may be stated at 13.5;

but the actual specific gravity was only 11.2. So that an
expansion amounting to more than a third of the whole
has taken place.

The experiments of Mr. Chenevix were repeated by
some of the eminent chemists in London; among others,

by Dr. Wollaston and Mr. Tennant: but these gentle-
men could not succeed in obtaining palladium. Hence
doubts are still entertained by some concerning the
composition of this substance. But the well-known pre-

cision of Mr. Chenevix, and the uncertainty which he
has himself pointed out of succeeding in a few trials,

ought to induce us to give him full credit. Dr. Thomp-
son tried the experiment with all the precautions he
could think of to insure success. The metallic crust an-
nounced by Mr. Chenevix was formed; and upon heating
it violently in a charcoal crucible, a button was obtained
of a white colour, and very like platinum. It was xery
porous, and therefore though malleable, it soon broke
under the hammer. Its specific gravity was only 11.126.

But this was partly owing to its porousness. It was act-

ed upon by the three mineral acids; but the action of

neither of them was violent, and the solution, instead of

red, was a dirty reddish-brown. He could detect no iron

by the usual tests; but the solutions gave unequivocal
marks of the presence of platinum. In short, the button
was not platinum, but at the same time it was not palla-

dium.
PALASSIA, a genus of the syngencsia polygamia

frustranca class and order. The "receptacle is chaffy;

down none; seeds vertical; margin ciliated; calyx imbri-
cate. There is one species, a shrubby plant of Lima.
PALLET, in heraldry, is nothing but a small pale.

Pallet. See Watch.
PALM, a measure of length, about three inches.
PALPITATION. See Medicine.

PALSY. See Medicine.
1MLY, or Pale, in heraldry, is when the shield is

divided into four or more equal parts, by perpendicular

lines falling from the top to the bottom.

PANARY FERMENTATION. See Fermexta-
TIOX.

PANAX, Ginseng, a genus of the diaecia order, in

the polygamia class of plants. In the umbel the corolla

is five-petaliedj stamina five: hermaphrodite calyx five-

toothed: superior styles two; berry two-seeded; male ca-

lyx entire. There are nine species of this plant: 1. Quin-

quefolia. 2. Trifolia. 3. Fruticosa. 4. Arborea. 5. Spi-

nosa. 6. Aculeata. 7. Chrysophylla. 8. Simplex. 9. At-

tenuata.

Ginseng was formerly supposed to grow only in Chi-

nese Tartary, affecting mountainous situations, shaded

by close woods: but it has now been long known that

this plant is also a native of North America, whence M.
Sarrasin transmitted specimens of it to Paris in the year

1704; and the ginseng since discovered in Canada, Penn-

sylvania, and Virginia, by Lafiteau, Kalm, Bartram, and

others, has been found to correspond exactly with the

Tartarian species; and its roots are now regularly pur-

chased by the Chinese.

The dried roots of ginseng, as imported here, is

scarcely the thickness of the little finger, about three or

four inches long, frequently forked, transversely wrink-

led, of a homy texture, and both internally and exter-

nally of a yellowish-white colour. On the top arc com-

monly one or more little knots, which are the remains of

the stalks of the preceding years, and from the number
of which the age of the root is judged of. " To the taste

it discovers a mucilaginous sweetness, approaching to

that of liquorice, accompanied with some degree of bit-

terness, and a slight aromatic warmth, with little or no

smell. It is far sweeter, and of a more grateful smell,

than the roots of fennel, to which it has by some been

supposed similar; and differs likewise remarkably from

those roots in the nature and pharmaceutic properties of

its active principles, the sweet matter of the ginseng be-

ing preserved entire in the watery as well as the spirit-

uous extract, whereas that of fennel-roots is destroyed

or dissipated in the inspissation of the watery tincture.

The slight aromatic impregnation of the ginseng is like-

wise in good measure retained in the watery extract,

and perfectly in the spirituous."

The Chinese ascribe extraordinary virtues to the root

of ginseng; and have long considered it as a sovereign

remedy in almost all diseases to which they arc liable,

having no confidence in any medicine unless in combina-
tion with it. It is observed by Jartoux. that the most
eminent, physicians in China have written volumes on
the medicinal powers of this plant. We know, however,

of no proof of the efficacy of ginseng in Europe; and from

its sensible qualities, we judge it to possess very little

power as a medicine.

PANCRATIUM, a genus of the hexandria monogy-
nia class of plants, the flower of which consists of six

lanceolated petals; its nectarium is twelve-cleft; stamina

placed on the nectary. There are ten species, beautiful

flowering plants, with large bulbs.

PANCREAS. See Anatomy.
PANDAN US, a genus of the dicecia monandria class
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and order. There is no calyx or corolla; male anther

sessile; female stigmas two; fruit compound. There is

one species.

PANDECTS, in civil law, collections made by Justi-

nian's order, of five hundred and thirty-four decisions of

the ancient lawyers, on so many questions occurring in

the civil law; to which that emperor gave the force and

authority of law, by an epistle prefixed to them. The
pandects consist of fifty books, and make the first part

of the body of the civil law. See Civil Law.
PANEL, in law. See Jury.
PANICUM, a genus of the digynia order, in the tri-

andria class of plants. The calyx is trivalved, the third

valvule being very small. The species are in number se-

venty-nine, grasses of different countries.

PANNEL, in law. See Panel. In the Scotch law,

pannel signifies the prisoner at the bar, or person who
takes his trial before the court of justiciary, for some
crime.

Pannel, in joinery, is a tympanum, or square piece

of thin wood, sometimes carved, framed, or grooved in

a larger piece, between two upright pieces and two cross

pieces.

Pannel, in masonry, is one of the faces of a hewn
stone.

PANORPA, a genus of insects of the order neurop-

tera: the generic character is, snout horny, cylindric,

with two feelers; stemmata three; antennse longer than
thorax; tail of the male chelated or clawed. The most
familiar species of this genus is the panorpa communis
of Linnscus, an insect very frequently seen in meadows
during the early part of summer. Lt is a longish-bodied

ily, of moderate size, with four transparent wings ele-

gantly variegated with deep-brown spots: the tail of the

male insect, which is generally carried in an upright po-

sition, is furnished with a forceps, somewhat in the man-
ner of a lobster's claw.

The panorpa coa is a native of Greece and the islands

of the Archipelago, and is an insect of a very peculiar

appearance. It is considerably larger than the preced-

ing, and is distinguished by having the lower wings so

extremely narrow or slender as to resemble a pair of

linear processes with an oval dilatation at the tip, while

the upper wings are very large, oval, transparent, and
beautifully variegated with yellowish-brown bars and
spots. See Plate CI. Nat. Hist. fig. 310.

PANTHER. SeeFELis.
PAPAVER, the popjvj, a genus of the monogynia or-

der, i\i the polvandria class of plants, and in the natural

method ranking under the 27th order, rhseadese. The co-

rolla is tetrapetalous; the calyx diphyllous; the capsule

bilocular, opening at the pores below a persisting stigma.

There «re nine species: l.Thc somniferum, or somnife-

rous common garden-poppy. There are of this a gre;;t

many varieties, some of them extremely beautiful. The
white officinal poppy is one of the varieties of this sort.

It grows often to the height of five or six feet, having

large flowers, both single and double, succeeded by cap-

sules or heads as large as oranges, each containing about

8000 seeds.

We are told, that in the province of Bahar in the East
Indies, the poppy-seeds are sown in the months of Octo-

ber and November, at about eight inches distance, and

PAP
well watered till the plants are about half a foot high;

when a compost of dung, nitrous earth, and ashes, is

spread over the areas; and a little before the flowers ap-

pear, they arc again watered profusely till the capsules

are half grown, at which time the opium is collected, for

when fully ripe they yield but little juice: two longitu-

dinal incisions from below upwards, without penetrating

the cavity, are made at sun-set for three or four succes-

sive evenings; in the morning the juice is scraped off

with an iron scoop, and wprked in an iron pot in the

sun's heat, till it is of a consistence to be formed into

thick cakes of about four pounds weight; these are co-

vered over with the leaves of poppy, tobacco, or some

other vegetable, to prevent their sticking together, and

in this situation they are dried. See Narcotic Prin-

ciple.
2. The rhaeas, or wild globular-headed poppy, rises

with an upright, hairy, multiflorous stalk, terminated by

many red and other-coloured flowers in the varieties,

succeeded by globular smooth capsules. This plant is

common in coin-fields, and flowers in June and July.

The capsules of this species, like those of the somnife-

rum, contain a mttky juice of a narcotic quality, but

the quantity is very inconsiderable, and has not been

applied to any medical purpose; but an extract prepared

from them has been successfully employed as a sedative.

The flowers have somewhat of the smell of opium, and a

mucilaginous taste, accompanied with a slight degree of

bitterness. A sjrupof these flowers is directed in the

London Pharmacopoeia, which has been thought useful

as an anodyne and pectoral, and is therefore prescribed

in coughs and catarrhal affections; but it seems valued

rather for the beauty of its colour than for its virtues as

a medicine.

3. The cambricum, or Welsh poppy, has a perennial

root, pinnated cut leaves, smooth, upright, multiflorous

stalks, a foot and a half high, terminated by many large

yellow flowers, succeeded by smooth capsules.

4. The orientalis, or oriental poppy, has a large,

thick, perennial root; long, pinnated, sawed leaves; up-

right, rough, uniflorous stalks, terminated by one deep-

red flower, succeeded by oval smooth capsules. The flow-

ers appear in May.
PAPER, sheets of a thin matter, made of some vege-

table substance.

Paper-Making. Under this word we cannot do bet-

ter than by giving a concise view of the art of making
paper.

The first instrument is called the duster, made in the

form of a cylinder, four feet in diameter, and five feet in

length. It is altogether covered with a wire net, and put

in motion by its connection with some part of the ma-

chinery. A convenient quantity of rags before the selec-

tion are inclosed in the duster, and the rapidity of its

motion separates the dust from them, and forces it

through the wire. It is of considerable advantage to use

the duster before selection, as it makes that operation

less pernicious to the selectors.

The selection is then to be made: and it is found more
convenient to have the tables for cutting off the knots and

stitching, and for forming thorn into a proper shape, in

the same place with the cutting-table. The surface both

of these and of the cutting- table is composed of a wirc
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net, which in every part of the operation allows the re-

maining <!ust and refuse of every kind to escape.

The rags, without any kind of putrefaction, arc again

carried from the cutting-table back to the duster, and
from thence to an engine, where, in general, they are in

the space of six hours reduced to the stuff proper for

making paper. The hard and soft of the same quality

are placed in different lots; but they can be reduced to

stuff at the same time, provided the soft is put somewhat
later into the engine.

The engine is that part of the mill which performs the

whole action of reducing the rags to paste, or, as it may
be termed, of trituration. The number of the engines

depends on the extent of the paper-work, on the force of

water, or on the construction of the machinery.

When the stuff is brought to perfection, it is conveyed

into a general repository, which supplies the vat from

which the sheets of paper are formed. This vat is made
of wood; and generally about five feet in diameter, and

two and a half in depth, it is kept in temperature by

means of a grate introduced by a hole, and surrounded

on the inside of the vat with a case of copper. For fuel

to this grate, they use charcoal or wood; and frequently

,

to prevent smoke, the wall of the building comes in con-

tact with one part of the vat, and the fire has no commu-
nication with the place where they make the paper.

Every vat is furnished on the upper part with planks

inclosed inwards, and even railed in with wood, to pre-

vent any of the stuff from running over in the operation.

Across the vat is a plank which they call the trepan, pier-

ced with holes at one of the extremities, and resting on

the planks which surround the vat.

The forms or moulds arc composed of wire cloth, and

a moveable frame. It is with these that they fetch up the

stuff from the vat. in order to form the sheets of paper.

The sides of the form are made of oak, which is previ-

ously steeped in water, and otherwise prepared to pre-

vent warping. The wire cloth is made larger than the

sheet of paper, and the excess of it on all sides is cover-

ed with a moveable frame. This frame is necessary to

retain the stuff of which the paper is made on the cloth;

and it must be exactly adapted to the form, otherwise

the edges of the paper will be ragged and badly finished.

The wire cloth of the form is varied in proportion to the

fineness of the paper and the nature of the stuff.

Tire felts are pieces of woollen cloth spread over every

sheet of paperj and upon which the sheets are laid to de-

tach them from the form, to prevent them from adhering

together, to imbibe part of the water with which the

stuff is charged, and to transmit the whole of it when

placed under the action of the press. The two sides of the

fell are differently raised: that of which the hair is long-

est is applied to the sheets which are laid down; and any

alteration of this disposition would produce a change in

the texture of the paper. The stuff of which the felts are

made should be sufficiently strong, in order that it may
be stretched exactly on the sheets without forming into

folds; and, at the same time, sufficiently pliant to yield

in ev.erj direction without injury to the wet paper. As

the felts have to resist the reiterated efforts of the press,

it appears necessary that the warp be very strong, of

Combed wool, and well twisted. On the other hand as,

they have to imbibe a certain quantity of water, and to

vol. in. 8

return it, it is necessary that the woof be of carded wool;

and drawn out into a slack thread. These are the uten-

sils, together with the press, which are used in the

apartment where the sheets of paper are formed.

The vat being furnished with a sufficient quantity of

stuff and of water, two instruments are employed to mix
them: the one of which is a simple pole, and the other a
pole armed with a piece of board, rounded and full of

hides. This operation is repeated as often as the stuff

falls to the bottom. In the principal writing-mills in

England, they use for this purpose what is called a hog;

which is a machine within the vat, that, by means of a
small wheel on the outside, is made to turn constantly

round, and keep the stuff in perpetual motion. When the

stuff and water are properly mixed, it is easy to per-

ceive whether the previous operations have been com-
plete. When the stuff floats close, and in regular flakes,

it is a proof that it has been well triturated; and the parts

of the eags which have escaped the rollers also appear.
After tin's operation theworkman takes one of the forms,

furnished with its frame, by the middle of the short sides;

and fixing the frame round the wire cloth with his thumbs,
he plunges it obliquely four or five inches into the vat, be-
ginning by the long side, which is nearest to him. After
the immersion he raises it to a level: by these movements
he fetches up on the form a sufficient quantity of stuff; and
as soon as the form is raised, the water escapes through the
wire cloth, and the superfluity of the stuff over the sides
of the frame. The fibrous parts of the stuff arrange them-
selves regularly on the wire-cloth of the form, not on-
ly in proportion as the water escapes, but also as the
workman favours this affct by gently shaking the
form. Afterwards, having placed the form on a piece
of hoard, the workman take off the frame or deck,
and glides this form towards the coucher, who, having
previously laid his felt, places it with his left hand in
an inclined situation, on a plank fixed on the edge of
the vat, and full of holes. During this operation the
workman applies his frame, and begins a second sheet.
The couche: seizes this instant, takes with his left hand
the form, now sufficiently dry, and, having laid the sheet
of paper upon the felt, returns the form by gliding it

along the trepan of the vat.

They proceed in this manner, laying alternately a
sheet and a felt, till they have made six quires of paper,
which is called a post: and this they do with such swift-
ness, that, in.many sorts of paper, two men make up-
wards of twenty posts in a day. When the last sheet of
the post is covered « ith the last felt, the workmen about
the vat unite together, and submit the whole heap to the
action of the press. They begin at first to press it with
a middling lever, and afterwards with a lever about fif-

teen feet in length. After this operation, another person
seperates the sheets of paper from the frits, laying them
in a heap; and several of these heaps collected together
are again put under the press,
The stuff which forms a sheet of paper is receiv-

ed, as we have already said, on a form made of wire
cloth, which is more or less fine, in proportion to the
stuff, and surrounded with a wooden frame, and support-
ed in the middle by many cross bars of wood. In conse-
quence of this construiion, it is easj to perceive, that
the sheet of paper will take and preserve the impressions
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or all the pieces which compose the form, ami of the

empty spaces between them.
The traces of the wire cloth are evidently perceived on

the side of the sheet which was attached t« the form,

and on the opposite side they form an assemblage of

parallel and rounded risings. As in the paper which is

most highly finished, the regularity of these impressions

is still visible, it is evident that all the operations to

which it is submitted have chiefly in view to soften these

impressions without destroying them. It is of conse-

quence, therefore, to attend to the combination of labour

Which operates on these impressions. The coucher, in

turning the form on the felt, Battens a little the rounded
eminences which are in relievo on one of the surfaces,

and occasions at the same time the hollow places made
by the wire doth to be partly filled up. Meanwhile, the

effort which is made in detaching the form, produces an
infinite number of small hairs on every protuberant part

of the sheet.

Under the action of tiie press, first with the felts and
then without them, the perfecting of the grain of paper
still goes on. The vestiges of the protuberances made
by the wires arc altogether flattened, and of consequence
the hollows opposite to them disappear also; but the traces

formed by the interstices of the wire, in consequence of

their thickness, appear on both sides, and are rounded
by the press.

The risings traced on each side of the paper, and
which can be discovered by the eye on that which is most
highly finished, form what is called the grain.of paper'.

The different operations ought to soften, but not destroy

it; which is effectually done by employing the hammer.
This grain appears in the Dutch paper; which is a suffi-

cient proof that though they have brought this part of the

Jirt to the greatest perfection, they have not employed
liammers, hut more simple and ingenious means. The
grain of paper is often disfigured by the felts when they

arc too much used, or when the wool does not cover the

thread. In this case, when the paper is submitted to

the press, it takes the additional traces of the warp and
the woof, and composes a surface extremely irregular.

The paper the grain of which is highly softened, is

much fitter for the purposes of writing than that which is

smoothed by the hammer: on the other hand, a coarse

and unequal .grain very much opposes the movements of

the pen: as that" which is heat renders them very uncer-

tain. The art of making paper, therefore, should con-

sist in preserving, and at the same time in highly soften-

ing, the grain: the Dutch have carried this to the

highest perfection.

The exchange succeeds the operation last described.

It is conducted in a hall contiguous to the vat, supplied

with several presses, and with a long table. The work-

man arranges on this table the paper, newly fabricated,

into heaps; each heap containing eight or ten of those last

•under the press, kept separate by a woollen felt. The
press is large enough to receive two of them at once,

placed the one at the other's side. When the compres-

sion is judged sufficient, the heaps of paper are carried

back to the table, and the whole turned sheet by sheet,

in such a manner that the surface of every sheet is ex-

posed to a new one; and in this situation they are again

-Ju'ought under the press. It is in conducting these two op-

2

erations some-times to four or five times, or as often as

the nature of the paper requires, that the perfection of

the Dutch plan consists. If the stuff is fine, or the paper
slender, the exchange islets frequently repeated. In this

operation it is necessary to alter the situation of the

heaps, with regard to one another, every time they are

put under the press; and also, as the heaps are highest

toward the middle, to place small pieces of felt at the ex-

tremities, in order to bring every part of them under
an equal pressure. A single man with four or five pres-

ses may exchange all the paper produced by two vats,

provided the previous pressing at the vats is well per-

formed. The work of the exchange generally lasts

about two days on a given quantity of paper.

When the paper has undergone these operations, it is

not only softened in the surface, but better felted, and
rendered more pliant in the interior parts of the stuff.

In short, a great part of the water which it had imbibed
in the operation of the vat is dissipated. By the felting1

of paper is Understood the approximation of the fibres

of the stuff, and their adhering more closely together.
The paper is felted in proportion as the water escapes,
and this effect is produced by the management and re-

iterated action of the press* Was it not for the gradual
operation of the press, the paper would be porous, and
composed of filaments adhering closely together. The
superiority of the Dutch over the French paper, depends
almost entirely on this operation.

If tiie sheets of paper are found to adhere together, it

is a proof that the business of the press has been badly
conducted. To avoid this inconveniency, it is necessary
to bring down the press at first gently, and by degrees
with greater force, and to raise it as suddenly as possi-
ble. By this means the water, which is impelled to the
sides of the heaps, and which has not yet escaped, re-

turns to the centre; the sheets are equally dry, and the
operation is executed without difficulty.

According to the state of dryness in which the paper
is found when it comes from the apartment of the vat, it

is either pressed before or after the first exchange. The
operation of the press should be reiterated, and mana-
ged with great care; otherwise, in the soft state of the
paper, there is a danger that its grain and transparency
are totally destroyed. Another essential principle to the
success of the exchange is, that the grain of the paper is

originally well raised. For this purpose the wire cloth
of the Dutch forms is composed of a rounder wire than
that used in France, by which they gain the greatest de-
gree of transparency, and are in no danger ofdestroying
the grain. Besides this, the Dutch take care to propor-
tion the wires even where the forms arc equal to the
thickness of the paper.

Almost every kind of paper is considerably improved
by the exchange, and receives a degree of perfection
which renders it more agreeable in the use. But it is

necessary to observe at the same time, that all papers are

PilWMUj susceptible of this melioration; on the contrary,
if the stuff is unequal, dry, or weakened by the destruc-
tion of the fine part, it acquires nothing of that lustre
and soltness, and appearance of velvet, which the ex-
change gives to stuff properly prepared
The sheds for drying the paper are in the neighbour-

hood of the paper-mill, and are furnished with a vast
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number of cords, on which they hang the sheets both be-

fore and after the sizing. The sheds are surrounded
with moveable lattices, to admit a quantity of Sir suffi-

cient for drying the paper. The cords of the shed are

stretched as^much as possible; and the paper, four or five

sheets of it together, is placed on them by means of a
wooden instrument resembling a pick-axe. The princi-

cal difficulty in drying the paper consists in gradually

admitting the external air, and i:i preventing the cords

from imbibing any moisture. With regard to the first

of these, the Dutch use very low sheds, and construct

their lattices with great exactness. By this means the

Dutch paper is dried equally, and is extremely Supple

before the sizing. They prevent the cords from imbibing

the water by covering them with wax. In using such
cords, the moisture does not continue in the line of con-

tact between the paper and the cord, which prevents the

sheet from stretching in that particular place by its

weight, and from the folds which the moisture in the sub-

sequent operations might occasion. The Dutch also em-
ploy cords of considerable thickness, and place fewer of

them under the sheets; by which means they diminish

the points of contact, and give a freer and more equal

circulation to the air.

The size for paper is made of the shreds and parings

got from tanners, curriers, and parchment-makers. All

the putrefied parts and the lime are carefully separated

from them, and they are inclosed into a kind of basket,

and let down by a rope and pulley into the cauldron.

This is a late invention, and serves two valuable purpos-

es. It makes it easy to draw out the pieces of leather

when the size is extracted from them by boiling, or easy

to return them into the boiler if the operation is not. com-
plete. When the substance is sufficiently extracted, it

is allowed to settle for some time; and it is twice filtred

before it is put into the vessel into which they dip the

paper.
Immediately before the operation, a certain quantity

of alum is added to the size. The workman takes a hand-

ful of tlie sheets, smoothed and rendered as supple as pos-

sible, in his left hand, dips them into the vessel, and holds

them separate with his right, that they may equally im-

bibe the size. After holding them above the vessel for a

short space of lime, he seizes on the other side with his

right hand, and again dips them into the vessel. When
be has finished ten or a dozen of these handful?, they are

submitted to the action of the press. The superfluous size

is carried back to the vessel by means of a small pipe.

The vessel in which the paper is sized is made ofcopper,

and furnished with a grate, to give the size when neces-

sary a i\uc, temperature; and a piece of thin hoard or felt

is placed between every handful as they are laid on the

table of the press.

The Dutch are very careful in sizing their paper, to

have every sheet in the same handful of equal dryness;

because it is found that the dry sheets imbibe the size

more slowly than those which retain some degree of

moisture. They begin by selecting the padges in the

drying- house; and after having made them supple, and

having destroyed the adherence between the sheets, ihey

separate them into handfulsin proportion to the dryness,

each of them containing that number which they can dip

at one time. Besides this precaution, they take care to

apply two sheets of brown paper of an equal size to every
handful. This brown paper, firm, solid, and already
sized, is of use to support the siieets.

As soon as the paper is sized, it is the practice at some
paper-mills to carry it immediately to the drying-house,
and hang it before it cools, sheet by sheet, on the cords.

The paper, unless particular attention is paid to the lat-

tices of the drying-house, is apt to dry too fast, whereby
a great part of the size goes off in evaporation; or, if too

slow, it falls to the ground. The Dutch drying-houses
are the best to prevent these inconveniences: but the ex-
change after the sizing, which is generally practised in

Holland, is the best remedy. They begin this opera-
tion on the handfuls of paper, either while they are still

hot, or otherwise as they find it convenient. But, after

the exchange, they are careful to allow the heaps to be
altogether cold before they are submitted to the press.

Without this precaution, the size would cither be wholly
squeezed out by the press of the exchange, or the surface

of the paper become very irregular. It is of consequence
that the paper, still warm from the sizing, grows gradu-
ally firm, under the operation ofthe exchange, in propor-
tion as it cools. By this method it receives that varnish
which is afterwards brought to perfection under the press,

and in which the excellence of the paper either for writ-

ing or drawing chiefly consists. It is in consequence of

the exchanging and pressing that the Dutch paper is soft

and equal; and that the size penetrates into the body of
it, and is extended equally over its surface.

The exchange after the sizing ought to be conducted
with the greatest skill and attention, because the grain
of the paper then receives impressions which can never
be eradicated. When the sized paper is also exchanged,
it is possible to hang more sheets together on the cords
of the drying-house. The paper dries better in this con-
dition, and the size is preserved without any sensible

waste, because the sheets of paper mutually prevent the
rapid operation of the external air. And as the size has
already penetrated into the paper, and is fixed on the sur-
face, the insensible progress of a well-conducted drying-
house renders all the good effects more perfect in propor-
tion as it is slowly dried.

If to these considerations is added the damage done
to the paper in drying it immediately after the press of
the sizing-room, whether it is done in raising the hairs
by separating the sheets, or in cracking the surface, it

is cvnlent that the trouble of the second exchange is in-
finitely overpaid by the advantage.
When the paper is sufficiently 'dry, it is carried to the

finishing-room, where it is pressed, selected, examined,
folded, made up into quires, and finally into reams. It
is here put twice under the press; first* when it is at its

full size, and secondly, after it is folded.
The principal labour of this place consists in assort-

ing the paper into different lots, according to its quality
and faults; after which it is made up into quires. The
person who does this must possess great skill, and be
capable of great attention, because he acts as a check
on those who separated the paper into different lots. He
takes the sheets with his right hand, folds 1 hem, examines
them, lays them over hi-- left arm till he has the number
requisite for a quire, brings the sides parallel to one ano-
ther, and places them in heaps under the table. An ex-
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pert workman, if proper rare has been taken in assorting

the lots, wiil finish in this manner near 6000 quires in a

day.

The paper is afterwards collected into reams of 20

quires each, and for the last time put under the press,

where it is continued for 10 or 12 hours, or as long a3

the demand of the paper-mill permits. We shall explain

the structure of one of the best paper-mills now in use.

Plate CII. Paper Mill, &c. figs. 1, 2, 3, explains the

construction of an engine paper-mill. ABDE, fig 3, is a

large vat of wood, lined with lead; on each side of it are

bolted two pieces of wood, F, G; the piece E has a strong

lever H jointed to it; the other end of this lever enters a

mortise in the piece F, and has a screw fastened to it,

which comes up through the top of the piece, where a

nut a is put on it, by turning which the lever can be rais-

ed or lowered at pleasure. In the middle of each of the

levers HH, is fixed a brass socket, in which the spindle

of the cylinder 1 lies; and on the outer end of this spin-

dle is fixed a pinion K, working into other cog wheels,

connecting with the water-wheel, steam-engine, &c. which

gives it motion. The cylinder is made of wood, and has

a great number of steel cutters fixed into it, parallel to

the axis. These cutters act against a similar set fixed

into a block of wood L, fig, 2; this block goes through a

hole in the side of the vat, and is kept in tight by a wedge,

so that when the wedge is knocked out, the block can be

taken out to sharpen the cutters: the ends of the cylinder

work very close between the side of the vat, and a parti-

tion N in the middle of the vat, so that none of the rags

can get through between them: the bottom of the vat is

raised up at M, fig. 3. to the same le>er with the axis

of the cylinder, goes as near to its circumference as pos-

sible without touching, and then suddenly falls down to

the block L. At the bark of the vat a small leaden cis-

tern O connects with it: through a hair sieve P is a

crooked pipe, which brings (-lean water to the vat; the

end of this pipe has a llannel hag tied over it, to catch

any impurities which may he in the water.

Fig. 1. is a box which is put over the cylinder, and

rests upon the edge of the vat, and the partition N; at

each edge of this box is fixed a trough bd; when the box

is put in its place, these connect with the top of the lead-

en pipes ef, fig. 3. on the side of the vat: on the edge of

these throughs hair seives gg are fixed, and before these

boards, one of which is shown at h, are slid in grooves

in the sides of the box. The operation of the machine
is as follows: The vat is filled with clean water, the box

fig. 2. is put over the cylinder, and a quantity of fags is

put into the vat. The cylinder being turned round with

a velocity of 120 revolutions per minute in the direction f

the arrow fig. 2. draws the rags in between the cutters in

the cylinder and the block L, and tears them to pie s;

from the cylinder they go forward into the vat, and turn

slowly round in it till they come under the cylinder

again. The great velocity of the cylinder throws the

rags and water up against the sieves g in the box fig. 1

the foul water runs through the seive into the trough bd,

and from thence into the pipes (ef) which convey it away,
and the clean water is brought to the vat b} the pine P:

when the foul water is wanted to be kept in, the hoards

arc slid down before the sieve, as at/i, fig. 1. which pre-

vents the water going through the sieves. In larger mills

two different engines are used; that into which the rags

are first put is like fig. 3; the other one which is used to

finish the rags is similar to it, but has much finer cutters,

and the cylinder is let down much nearer the block Lby
the screw a.

The lower compartment of Plate CII. Paper-making,

represents one of the tables used in the manufactories in

and near London, for printing the paper used for the

hangings of rooms. A, is a square water-tight box,

called the sieve, mounted upon legs; this box is about

\ filled with water, mixed wilh paper shavings, &c. and

then another box B is put into it, so that it floats on the

water; the bottom of this box is of parchment, and a

frame covered with a piece of felt is laid upon it; the

table D, where the printing is performed, has two pieces

of wood a fixed upright in it; these have notches in them
to receive the ends of a brass wire, which is put through

the middle of the roll of paper d; the paper from this roll

goes over the edge of the table, and is laid upon a horse,

fig. 5. which has a roller on its top for the paper to lie

on. On one part of the horse a number of small sticks e,

a little longer than the width of the paper, are laid. The
operation is conducted as follows: the workman takes a

roll of paper (each of which is 12 yards long, and 22

inches wide) from the shelf F, under the table, and

puts a brass wire through it, and lays its ends in the

pieces a, as shown in the figure 4; he then pulls the end
of the paper to the end of the table. In the mean time a

boy, called the tier boy, who stands on the stool E,
brushes the felt which lies in the sieve 15 over with the

colour used in the printing; the workman then takes up
the block (in which the device to he printed is cut as in

wood cuts), by putting his band through the strap nailed

to the back of it; and presses its face upon the felt in the

colour-sieve B: the water winch is under causes the felt

to touch the block in every part, and take colour equally

over the surface of the block: he then removes the block,

and lays it upon the paper near the end of the table; and
takes up a mallet with a leaden head called the mall,

which has a smail shelf A, in his right hand, and gives

the block two blows on the bark of it, to make the im-
pression. He then puts down the mall, and lii'ts up the

block (which his left hand never quitted), and turns
round to take colour at the sieve: as he turns round to

bring the block over the paper again, he takes hold of Mie

edge of the paper with his right hand, and pulls i forward
tie proper distance to print again; in laving the block
down, he guides it tc its place with his right hand, and when
it is laid he takes up the mall as before. In this manner
he proceeds till the end of the paper touches the ground;
the tier boy then goes and puts it over the horse, fig. 5.

and returns to the sievi . When the middle of the paper
nearly touches the ground, he goes again to the end of

the paper, and pulls it straight over the horse, and lavs
it on the ground as in the figure. This operation he re-

peats as often as is necessary, till the pieces are fin-

ished: he then takes the poll, fig. 6. from the ground,
and puts one of the sticks e, fig. 5 . into the groove
across its top. He then puts the paper on the sticks, and
lifts them all together to the ceiling of the room, where

dges the ends of the sticks upon a rack made for the
p. rpose: he I n takes down the pole, and puts up anoth-
er stick in a different part, so as to hang up all the pie-
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ces in two or three loops to dry. In those prints which

are very full, or in which there is much colour to lay on,

the mall is not sufficient to give the impression: a lever

is then used instead. Two of the legs of the table MN pro-

ject some inches above it; between these, two bars P are

boiled, the middle of which is strengthened by an up-

right post Q, whose end is fastened to the ceiling. The
shell h has a piece m put into it; the workman takes his

colour, and places the block on the paper as before; but

instead of taking the mall from the shelf /t, he places the

middle of the lever (the end of which was under the bar

P, and the middle resting on the piece m) over the block,

and presses his weight upon the outer end of the lever,

which gives the impression: he then lifts up the lever,

slides his right hand to the middle of it (keeping his left

at the outer end), and returns the lever on to the piece

m, then lifts up the block to take colour as before.

Paper, Marbled. See Marbling.
Paper-Office, an office in which all the public writ-

ings, matters of state and council, proclamations, letters,

intelligences, negotiations abroad, and generally all de-

spatches that pass through the offices of the secretaries of

state, are lodged, by way of library.

Paper- Office is also an office belonging to the court of

king's bench.

PAPIER MACHE', is a substance made of cuttings

of white or brown paper, boiled in water, and beaten in

a mortar till they arc reduced into a kind of paste; and

then boiled with a solution of gum arable or of size, to

give tenacity to the paste, which is afterwards formed

into different toys, &c. by pressing it into oiled moulds.

When dry, it is covered with a mixture of size and
lamp-black, and afterwards varnished.

PAP1LIO, butterfly, a genus of insects of the order
lepidoptcra. The generic character is, antennae thick-

ening towards the extremity, commonly terminating in a

knob or clkvated tip; wings (when sitting) erect* and
meeting upwards; flight diurnal.

The prodigious number ofspecies* amounting to many
hundreds, in t his genus, renders it absolutely necessary

to divide the whole into sections or sets, instituted from

the habit or general appearance, and. in some degree,

from the distribution of the colour <;n (he wings. This
division of the genus is conducted by Linnaeus in a pecu-

liarly elegant and instructive manner, being an attempt

to combine, in some degree, natural and civil history, by

attaching the memory of some illustrious ancient name

to an insect of a certain particular cast.

The first Linnsean division consists of the equites,

distinguished by the shape of their upper wings, which
are longer, if measured from their hinder angle to their

anterior extremity, than from the same point to the b

Some of this division have filiform or sharpened anten-

na-, iu win. !i parti ular they resemble moths, but may
generally be very clearly distinguished by their habit or

g'. i The equites are either Troes (or Tro-
jans), •

5 Bhed b\ having red or blood coloured

Spots or patches on each side their breasts; or At hivi,

Greeks, without red marks on the breast, of gayer co-

|) lis in general than Hie form r and often having an eje-

shaped spot at tin <n-n r of the lower wings.

The next division consists of the lieliconii. These are

distinguished by the narrowness of their wings, which
are also, in general, of a more transparent appearance
than in the other divisions; their upper wings are also
generally much more oblong than the lower, which are
short in proportion.

The third division consists of the Danai, (from the
sons and daughters of Danaus.) They are divided into
danai candidi, or those in which the ground-colour of the
wings is generally white; and the danai festivi, in which
the ground-colour is never white, and in which a great-
er variety of colour occurs than in the candidi. The
wings of the danai arc of a somewhat rounder shape
than those of the heliconii, or less stretched out.
The fourth section consists of the nymphales, and is

distinguished by the edges of the wings being scolloped
or indented: it is subdivided into the nymphales gemma-
ti, in which eye-shaped spots are seen either on all the
wings, or on the upper or lower pair only; and into the
nymphales phalerati, in which no ocellated spots are vi-
sible on the wings, but, in general, a great variety of co-
lours.

The fifth section contains the plebeii. These are, in
general, smaller than the preceding kinds of butterflies:
and are subdivided into plebeii urbicolse, or those in
which the wings are marked by semitransparent spots;
and plebeii rurales, in which the spots or patches have
no transparency.

The larvae of butterflies arc universally and emphati-
cally known by the name of caterpillars, and are extreme-
ly various in their forms and colours, some being smooth,
others beset with simple or ramified spines,' kc. and
some, especially those, belonging to the division equites,
are observed to protrude from their front, when disturb-
ed, a pair of short tentaculaor feelers, somewhat analo-
gous to those, of ;i snail.

The papilionaceous insects in general, soon after their
enlargement from the chrysalis, and commonly during
their first flight, discharge some drops of a red-coloured
fluid, more or less intense in different species. This cir-
cumstance, exclusive of its analogy to the same process
of nature mother animals* is peculiarly worthy of atten-
tion horn the explanation which it affords of a" phenome-
non sometimes considered, both in ancient and modern
times, in the light of a prodigy; viz. the descent of red
drops from the air; which has been called a shower of
blood: iiu event recorded by several writers among the
prodigies which took place after the death ef the irreat
dictator.

Among the equites troes. the papilio priamus should
take the lead, not only from the corresponding dignity
of the name, but from the exquisite appearance of the
animal itself, winch Linneus considered as the m
beautiful of the whole papilionaceous tribe.

This admirable species measures more than six inches
from wing's end to wing's end: the upper wings are vel-
vet-black, with a broad b and of the mosl beautiful -

.

green, and of a satin} lustre, drawn from the shoe:
to the tip; and another on the lower part of the wine
foHnwin „)• that part, and of \t
un( ' approaches 1 1r tip: the In verw

|

nSS ar< f ..«.„ colour, e
, velvet

Mack, and m r spots of thai while at
the upper part of each, or at the part where the upper
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wings lap over, is a squarish orange-coloured spot! the

thorax is black, with sprinklings of lucid given in the

middle, an:l the abdomen is of a bright yellnw, or a*o1<1-

colonr. On the under side of the animal the distribution

of colours is son- nt, the green being dis

ed in central patches on the upper wings, and the lower

arked by more numerous black as well as orange

spol d or bloody spots on each side the thorax are

not always to be seen on this the Trojan "monarch. The
papilio priamus is a very rare insect, and is a native of

the island of Amboyna.
. P. hector is very happily named, being of a deep or

velvet-black colonr, with the lower wings marked by nu-

merous blood-red spots: the thorax is red on each side,

and the upper wings have a pair of obscure, broken,

transverse clouds or bars. It is a native of the

East Indies. See Plate CI. Nat. Hist, fig. 313.

Among the equites achivi, the P. menelaus may be

considered as one of the most splendidly beautiful of the

butterfly tribe. Its size is large, measuring, when ex-

panded, about six inches; and its colour is the, most bril-

liant silver-blue that imagination can conceive: chang-

ing, according to the variation of the light, into a deep-

er blue, and in some lights to a greenish cast: on the un-

der side it is entirely brown, with numerous deeper and
lighter undulations, and three large ocellatcd spots on

each wing. It is a native of South America.
Tlic P. machaon is an insect of great beauty, and may

be considered as the only British species of papilio be-

longing to the tribe of equites.* It. is commonly known
Among the English collectors by the title of the swallow-

tailed butterfly, and is of a beautiful yellow, with black

spots or patches along the, upper edge of the superior

wings: all the wings are bordered with a deep edging of

black, decorated by a double row of crescent-shaped

spots, of which the upper row is blue, and tlic lower yel-

low: the under wings are tailed, and are marked at the

inner angle or tip with a round red spot bordered with

blue and black. The caterpillar of this species feeds

principally on fennel and other umbelliferous plants, and
is sometimes found on rue. It is of a green colour, encir-

cled with numerous black hands spotted with red, and is

furnished on the top of the head with a pair of short, ten

-

tacula of a red colour. Which it occasionally protrudes

from that part. In the month of July it changes into a

yellowish- grey angular chrysalis, affixed to some con-

venient part of the plant, or other neighbouring sub-

stance, ami from this chrysalis in the month of August
proceeds the complete insect.

Of the division caiied helicon ii the beautiful insect the

papilio apollo is an example. Tt is a native of many parts

of Europe, but has not yet been observed in our own
country, and is somewhat larger than the common great

cabbage-butterfly; of a white colour, with a slight semi-

transparency towards the tips of the wings, which are de-

corated with velvet-black spots; and on each of the low-

er wings are two most beautiful ocellated spots, consist-

ing of a carmine-coloured circle with a white centre and

black exterior border.

Of the division entitled danai candidi, the common large

white butterfly, or P. brttasica, is a familiar example:

• Unless we admit the papilio podalirius to be a British species also.

PAP
this insect is too well known to require particular des-

• and it may be Only necessary to remind the read-

er that it proceeds from a yellowish caterpillar, freckled

with blueish and black spots, and which changes during
the autumn into a yellowish-grey chrysalis, affixed in a

nendicular direction to some" waif, tree, or other ob-

ject, some filaments being drawn across the thorax in or-

der the more conveniently to secure its position. The fly

appears in May and J tine, and is seen through all the sum-
11M".men
Of the danai festivi the P. midamtis may serve as an

example: an elegant Asiatic species, of a black colour,
with a varying blue lustre towards the tips of the upper
wings, which are marked by many white spots, while the
lower pair are streaked longitudinally with numerous
white lines, and algvd wit!) a row of white specks.
Among the nymphales gemmati few can exceed in ele-

gance the P. io, or peacock butterfly, a species by no
means uncommon in our own country:* the ground-colour
of this insect is orange-brown, with black bars separated
by yellow intermediate spaces on the upper edge of the
superior wings, while at the tip of each is a most beauti-
ful large eye-shaped spot, formed by a combination of
black, brown, and blue, with the addition of whitish
specks: on each of the lower wings is a still larger eve-
shaped spot, consisting of a black central patch, varied
with blue, and surrounded by a zone of pale brown, which
is itself deeply bordered with black: all the wings are
scolloped or denticulated. The caterpillar is black, with
numerous white spots, and black r.unified spines: it fcvtis
principally on the nettle, changing to crysalis in July,
and the fly appearing in August.

P. jurtina is a species equally common, though far
less beautiful. It is chiefly observed in meadows.' and is
of a brown colour, the upper wings liaving a much bright-
er or orange-ferruginous bar towards'the lips, with a
small, black, eye-shaped spot with a white centre: on the
opposite or under side ofthe insect tiie same distribution
of colours takes place.

Of the nymphales phaferati, few can surpass the common English species called P. atalanta, or the admirable
butterfly: it is of the most intense velvet-black colour with
a rich carmine-coloured bar across the upper wings, which
are spotted towards the tips with white; while the lower
wings are black, with a deep border of CM .minc ^marked by a row of small black spots: the under surface
of the vvmgsalso presents a most beautiful mixture ofco-
ours: he caterpillar is brown ami spiny, feeds on net-
tles and changes into a chrysalis in Julv, the fly ann-ar-ing in August.

*

'

y appear-

Of the last division, termed plebeii, may be adduced asan example a small English butterfly called P Zulof a blark.sh or brown colour, with numerous' whttSa nd ^transparent spots. It belongs to the pLeH ur-

To this division also belongs a vp,.v u nn <-c- .

species, a native of India, and If tl f^W °X°tlC

blue, colour, edged with black 1 n H
° P,, " ,Sitc ,,,dd

having each of^e lower^^1^$?™** *
black tail-shaped processes !t ;1 ' n

two narrow

nans. See P ate CI Nat H st V > """T18 of Lin '

PAP1STS, so denimin^t,^.' 1
- TV' 3 '

the infallibility and supremacy^VpT^Z ££
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Papa, signifying father) which they strenuously main-

tain. They also profess to believe, l. In seven sacra-

ments— baptism, confirmation, the eucharist, penance,

extreme unction, or the anointing the sick in the pros-

pect of death, orders and matrimony. With respect to

the Eucharist, or Lord's Supper, they hold the doctrine

of transubstantialion, or that the bread and wine are

changed into the body and blood of Christ; the paying

divine worship to the host, or consecrated wafer, and the

allowing communion only in one kind, viz. bread, to the

laity. 2. In works of supererogation, or that the good
works of saints are meritorious enough to supply the

deficiency of others. 3. In the celibacy of the clergy.

4. In the worship of images and sacred relics. And, 5.

In the celebration of divine sen ice in an unknown ton

Many however of the adherents of Popery, in the pre-

sent day, reject some of the above tenets; and more es-

pescially renouncing the supremacy of the Pope, distin-

guish themselves by the name of Catholics, and some-

times of Catholic Dissenters.

By several statutes, if any English priest of the church

of Home, born in the dominions of the. crown of England,

came to England from beyond the seas, or tarried in Eng-
land three days without conforming to the church, he was
guilty of high treason; and they also incurred tiie guilt

of high treason who were reconciled to the see of Home,

or procured others to be reconciled to it. By these laws

also, paptists were disabled from giving their children

any education in their own religion. If they educated

their children at home, fo.
1 maintaining the schoolmaster,

if he did not repair to church, or was not allowed by the

bishop of the diocese, they were liable to forfeit 10/. a

month, and the schoolmaster was liable to the forfeiture

of 40s. a day: if they sent their children for education

abroad, they were liable to forfeit 100Z. and the children

so sent were incapable of inheriting, purchasing, or en-

joying, any lands, profits, goods, debts, legacies, or sums

of money, saying mass was punishable by a forfeiture of

200 marks: and hearing it by a forfoiture-of 100/.

But during the present reign the Roman Chatolics have

been in a great measure relieved from the restrictions

formerly imposed on them. See 18 Geo. HI. c. GO; and

31 Geo.' lir. C. 22.

PAPOPIIORUM, a genus of the class and order trian-

dria digynia. The calyx is two-valved, two-liowered;

corolla two-valved, mauy-awned. There is one species,

a grass of America.

PAPPUS, down. See Botany.
PAR, in commerce. See Exchange.
PARABOLA, in geometry, a figure arising from the

section of a cone, when cut by a plane parallel to one of

its sides. See Conic Sections.
PARABOLIC CONOID, in geometry, a solid gene-

rated by the rotation of a parabola about its axis: its so-

lidity is = \ of that of its circumscribing cylinder.

The circles conceived to be the elements of this figure,

are in arithmetical proportion, decreasing towards the

vertex.

A parabolic conoid is to a cylinder of the same base

and height, as 1 to 2; and to a cone of the same base and
height, as \\ to 1. See Gauging.

Parabolic Space, the area contained between any en-

tire ordinate and the curve of the incumbent parabola.

The parabolic space is to the rectangle of the semi-

ordinate into the absciss, as 2 to 3; to a triangle inscrib-

ed on the ordinate, as a base, it is as 4 to 3.

PARABOLOIDES, a name given to parobolas of the

higher kind, which are algebraic curves.

PARACENTRIC MOTION, in astronomy, denotes

so much as a revolving planet approaches nearer to, or

recedes from, the sun, or centre of attraction.

Paradise, uh of. See paradise a.

PARADISEA, in ornithology, a genus of birds be-

longing to the order of picae. The beak is covered with

a belt or collar of downy feathers at the base, and the

feathers on the sides are xeiy long.

" Birds of this genus (says Latham) have the bill

slightly bending, the base covered with velvet-like fea-

thers. The nostrils are small, and concealed by the

feathers. The tail consists often feathers; the two mid-

dle ones, and sometimes more in several of the species,

are very long, and webbed only at tlie .base and tip*.

The legs and feet arc very large and strong: they have

three toes forward, one backward, and the middle con-

nected to the outer one as far as the first joint. The
whole of this genus have till lately been very imperfectly

knew):; few cabinets possessing more than one species.

wz. tiie greater, or what is called the common bird of

Paradise; nor has any set of birds given rise to more fa-

bles, the various tales concerning which are to be found

in every author; such as, their never touching the ground
from their birth to death; living wholly on the dew; and
being produced without legs. This last error is scarcely

at tins moment wholly eradicated. Tiie circumstance
which gave rise to it did not indeed at first proceed from
an intention to deceive, but merely from accident. In
the parts of the world which produce these birds, the na-
tives made use of them as aigrcts, and other ornaments
of dress; and in course threw away the Jess brilliant

parts. The whole trouble they were at on this occasion
was merely to skin the bird, and, after pulling off

legs, coarser parts of the wings, &c. thrust a stick down
the throat into the body, letting an inch or two hangout"
of the niouth, beyond the bill: on the bird's drying, the
skin collapsed about the stick, which became fixed, and*
supported the whole. They had then no more to do
than to put this end of it into a socket fitted to receive it,

or fasten it in some manner to the turban, 6cc. By de-
grees these were imported into the other isles for the
same uses, and afterwards were coveted by the Japanese,
Chinese, and Persians, in whose countries they are fre-

quently seen, as well as in many parts of India; the gran-
dees of these last parts not only ornamenting themselves
with these beautiful plumes, but adorning even their

horses with the same."
Latham enumerates eight spocics, hut suspects th&rc

may be more.

l. The largest bird of paradise is commonly two f

four inches in length; the head is small: the bill hard and
long, of a pale colour. The head and back part of the

neck arc lemon-coloured, a little black about the vy
,

about the neck the bird is of the brightest glossy emer-
ald-green, soft like velvet; as is also the breast, which is

black: the wings are large and chesnut-coloured; the

back part of the body is covered with Jong, straight, nar-

row leathers, of a pale-brown colour, similar to .the
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These feathers are spread when

»gj for which reason he can keep

plumes of the ostrich.

the bird is on the win
w\y long in the air. On both sides of the belly arc two
tufts of stiff and shorter feathers, of a golden yellow, and
shining. From the rump proceed two long stiff shafts,

which are feathered on their extremities.

These birds are not found in Key, an island 50 Dutch
miles east of Banda; but they arc found at the Aroo
islands, lying 15 Dutch miles farther east than Key,
during the westerly or dry monsoon; and they return to

New Guinea as soon as the easterly or wet monsoon sets

in. They come always in a Bock of 50 or 40. and are
led by a bird which the inhabitants of Aroo call the king.

This leader is black, with red spots: and constantly flies

higher than the rest of the flock, which never forsake
him, but settle when he settles; a circumstance that fre-

quently proves their ruin when the king lights on the

ground, whence they are not able to rise on account of

the singular structure and disposition of their plumage.
They are likewise unable to fly with the wind, which
would ruin their loose plumage; but take their flight con-

stantly against it, cautious not to venture out in hard
blowing weather, as a strong wind frequently obliges

them to come to the ground. During their flight, they

cry like starlings. Their note, however, approaches more
to the croaking of ravens; which is heard very plainly

when they are in distress from a fresh gale blowing on
the back of their plumage. In Aroo, these birds settle on
the highest trees, especially on the ficus henjamina of the

hortus malabaricus, commonly called the waringa tree.

The natives catch them with birdlime or in nooses, or

shoot them with blunt arrows; but though some are still

alive when they fall into their hands, the catchers kill

them immediately, and sometimes cut the legs off; then

they draw out the entrails, dry and fumigate the bodies

with sulphur or smoke only, and sell them at Banda for

half a rixdollar each; but at Aroo they may be bought
for a spike-nail, or a piece of old iron. Flocks of these

birds arc often seen flying from one island to the other

against the wind. In case they find the wind become too

powerful, they fly straight up into the air, till they come
to a place where it is less agitated, and then continue

their flight. During the eastern monsoon, their tails are

moulted, so that they have them only during four months
of the western monsoon. See Plate CI. Nat. Hist. fig.

315.

2. The smaller bird of Paradise is about 20 inches

long. His beak is lead-coloured, and paler at the point.

The eyes are small, and inclosed in black about the neck.

The bead and back of the neck are of a dirty yellow, the

back of a greyish yellow, the breast and belly of a dusky
colour, the wings small and chesnut-coloured. The long

plumage is about a foot in length, and paler than in the

large species; as in general the colours of this bird are

less bright than tiie former. The two long feathers of

the tail are constantly thrown away by the natives. This
is in all respects like the greater sort; and they likewise

follow7 a king or leader, who is, however, blacker, with

a purplish ca'-t, and finer- in colour than the rest.

3 and 4. The large black bird of Paradise is brought
without wings or legs for sale; so that no accurate de-

scription of it has yet been given. Its figure, when
stuffed, i!g narrow and round, but stretched in length to

PAR
the extent of four spans. The plumage on the head neclc,

and belly, is black and velvet-like, with a hue of purple

and gold, which appears very strong. The bill is black-

ish, and one inch in length. On both sides are two

bunches of feathers, which have the appearance of wings,

ah hough they are very different, the wings being cut off

by the" natives. This plumage is soft, broad, similar to

peacocks' feathers, with a greenish hue. Birds of this

kind are brought only from one particular place of New
Guinea. Besides the large black bird of Paradise, there

is -till another .sort, whose plumage is equal in length,

but thinner in body, black above, and without any re-

markable gloss, not having those shining peacock-fea-

thers which are found on the greater species. This wants

likewise the three long-pointed feathers of the tail be-

longing to the larger black species.

5. The last species we shall mention is the king's bird.

This creature is about seven inches long, and somewhat
larger than a tit-mouse. Its head and eyes are small,

the bill straight, the eyes included in circles of black

plumage, the crown of the head is flame- coloured, the

back of the neck blood-coloured, the neck and breast of

a chesnut-colour with a ring of the brightest emerald-

green. Its wings are in proportion strong, and the quill-

feathers dark, with red shining plumes, spots, and stripes.

The tail is straight, short, and brown. Two long naked

black shafts project from the rump, at least a hand-

breadth beyond the tail, having at their extremities se-

milunar twisted plumage, of the most glaring green

colour above, and dusky below. The belly is white and
green sprinkled; and on each side is a tuft of long plu-

mage, feathered with a broad margin, being on one side

green and on the other dusky. The back is blood-red

and brown, shining like silk. The legs are in size like

those of a lark, three fore-toes and one back-toe. This
bird associates not with any of the other birds of Para-

dise; but flits solitary from bush to bush, wherever he

sees red berries, without ever getting on tall trees.

PARADOX, in philosophy, a proposition seemingly

absurd, as being contrary to some received opinion, but

yet true in fact.

No science abounds more with paradoxes than geome-
try: thus, that a right line should continually approach
to the hyperbola, and yet never reach it, is a true para-

dox; and in the same manner, a spiral may contin ilty

approach to a point, and yet not reach it, in any nui

of revolutions, however great.

PARALLACTIC, in general, something relating to

the parallax of heavenly bodies. See Parallax.
The parallactic angle of a star, &c. is the difference of

the angles CEA (Pl.CXII. Misc. fig. 179.), BT
which its true and apparent distance from the zenith is

seen; or, which is the same thing, it is the angle TSE.
The sines of the parallactic angles ALT, AST (fig.

180.), at the same or equal distances. ZS, from the ze-

nith, are in the reciprocal ratio of the distances TL and
TS from the centre of the earth.

PARALLAX, in astronomy, denotes a change of the

apparent place of any heavenly body, caused bv being
seen from different points of view; or it is the difference
between the true and apparent distance of any heavenly
bodv from the zenith.

Thus let AB (Plate CXII. Miscel. fig. 181.) be a
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quadrant of a great circle on the earth's surface, A the

place of the spectator, and the point V in the heavens
the vertex and zenith. Let VNH represent the starry
firmanent, AD the sensible horizon, in which suppose
the star C to he seen, whose distance from the centre of

the earth is TC. If this star was observed fram the

centre T, it would appear in the firmanent in E, and
elevated above the horizon by the arch DE: this point

E is called the true place of the phenomenon or star.

But an observer viewing it from the surface of the earth

at A, will see it at D, which is called its visible or ap-

parent place; and the arch DE, the distance between the

true and visible place, is what astronomers call the pa-

rallax of the star, or other phenomena.
If the star rises higher above the horizon to M, its

true place visible from the centre is P, and its apparent
place N; whence its parallax will be the arcli PN, which
is less than the arch DE. The horizontal parallax,

therefore, is the greatest; and the higher a star rises, the

less is its parallax; and if it should come to the vertex

or zenith, it would have no parallax at all: for when it

is in Q, it is seen both from T and A in the same line

TAV, and there is no difference between its true and ap-

parent or visible place. Again, the farther a star is dis-

tant from the earth, so much the less is its parallax: thus

the parallax of the star F is only GD, which is less than
DE the parallax of C. Hence it is plain that the paral-

lax is the difference of the distances of a star from the

zenith when seen from the centre and from the surface of

the earth: for the true distance of the star M from the

zenith is the arch VP, and its apparent distance VN, the

difference between which PN is the parallax.

These distances are measured by the angles VTM and
VAM, but VAM — VTM = TMA. For the external

angle VAM = Z ATM + Z AMT, the two inward and
opposite angles; so that AMT measures the parallax,

and upon that account is itself frequently called the pa-

rallax: and this is always the angle under which the se-

midiamctcr of the earth, AT, appears to an eye placed

in the star; and therefore where this semidiameter is

seen directly, there the parallax is greatest, viz. in the

horizon. When the star rises higher, the sine of the

parallax is always to the sine of the star's distance from

the zenith, as the semidiameter of the earth to the dis-

tance of the star from the earth's centre: hence if the

parallax of a star is known at any one distance from the

zenith, we can find its parallax at any other distance.

If we have the distance of a star from the earth, we
can easily find its parallax: for on the triangle TAC
(fig. 181.) rectangular at A, having the semidiameter of

the earth, and TC the distance of the star, the angle

ACT, which is the horizontal parallax, is found by tri-

gonometry; and, on the other hand, if we have this pa-

rallax, we can find the distance of the star; since in the

same triangle, having AT, and the Z ACT, the distance

TC may be easily found.

Astrono oers, therefore, have invented several methods

for finding the parallaxes ofstars, in order thereby to dis-

cover their distances from the earth. However, the fixed

stars are so remote as to have no sensible parallax; and

even the sun, and all the primary planets, except Mars
and Venus when in perigee, are at so great distances from

the earth, that their parallax is too small to be observed.

vol. in. 9

In the moon, indeed, the parallax is found to be very con-
siderable, winch in the horizon amounts to a degree or

more, and may be found thus: In an eclipse of the moon,
observe when both its horns are in the same vertical cir-

cle, and at that instant take the altitudes of both horns:

the difference of these two alitudes being halved and ad-

ded to the least, or substracted from the greatest, gives

nearly the visible or apparent altitude of the moon's cen-

tre; and the true alitude is nearly equal to the altitude of

the centre of the shadow at that time. Now we know
the altitude of the shadow, because we|know the place of

the sun in the ecliptic, and its depression under the hori-

zon, which is equal to the altitude of the opposite point of
the ecliptic in which is the centre of the shadow. And
therefore having both'the true altitude of the moon and the

apparent altitude, the. difference of these is the parallax

required. But as the parallax of the moon increases as

she approaches towards the earth, or the perigseum of

her orbit, therefore astronomers have made tables which
show the horizontal parallax for every degree of its ano-

maly.
The parallax always diminishes the altitude of a phe-

nomenon, or makes it appear lower than it would do if

viewed from the centre of the earth, and this change of

the altitude may, according to the different situation of

the ecliptic and equator in respect of the horizon of the

spectator, cause a change of the latitude, longitude, de-

clination, and right ascension of any phenomenon,
which is called their parallax. The parallax, therefore,

increases the right and oblique ascension; diminishes

the decension: diminishes the northern declination and
latitude in the eastern part, and increases them in the

western; but increases the southern both in the eastern

and western part; dimishes the longitude in the western
part, and increases it in the eastern. Hence it appears,

that the parallax has just opposite effects to refraction.

Parallax, annual, the change of the apparent place

of a heavenly body, which is caused by being viewed from
the earth in different parts of its orbit round the sun. The
annal parallax of all the planets is found very considera-

ble, but that of the fixed stars is imperceptible.

PARALLEL, in geometry, an appellation given to

lines, surfaces, and bodies, every where equidistant from
each other; and which, though infinitely produced, would
never meet.

Parallel planes, are such planes as have all the
perpendiculars drawn betwixt them equal to each other.

Parallel rays, in optics, are those which keep at an
equal distance from the visible object to the eye, which
is supposed to be infinitely remote from the object.

Parallel ruler, an instrument consisting of two
wooden, brass, &c. rulers, equally broad every where;
and so joined together by cross blades as to open to dif-

ferent intervals, accede and recede, and yet still retain

their parallelism. See Instruments, mathematical.
The use of this instrument is obivious; For one of the

rulers being applied to a given line, and the other with-
drawn to a given point, a right line drawn by its edge
through that point, is a parallel to the given line.

Parallels, or Parallel circles, in geography, cal-
led also parallels or circles of latitude, are lesser circles

of the sphere conceived to be drawn from west to east,

through all the points of the meridian, commencing f-

-om
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the equator to which they are parallel, and terminating

with the poles. They are called parallels of latitude, he-

cause all places lying under the same parallel, have the

same latitude.

Parallels of latitude, in astronomy, arc lesser circles

of the sphere parallel to the ecliptic, imagined to pass

through every degree and minute of the colli res. They
arc represented on the globe hy the divisions oh the qua-

drant of alitudc, in its motion round the glohc, when

screwed over the pole of the ecliptic. See Globe.
Parallels of altitude, or Alinucantars, are circles pa-

rallel to the horizon, imagined to pass through every de-

gree and minute of the meridian hetween the horizon and

zenith, having their poles in the zenith. They are re-

presented on the globe hy the divisions on the quadrant

of altitude, in its motion about the body of the globe, when

screwed to the zenith.

Parallels of declination, in astronomy, are the same

with parallels of latitude in geography.

Parallel sphere, that situation of the sphere, where-

in the equator coincides with the horizon, and the poles

with the zenith and nadir. In this sphere all the paral-

lels of the equator become parallels of the horizon, con-

sequently no stars ever rise or set, but all turn round in

circles parallel to" the horizon; and the sun, when in the

equinoctial, wheels round the horizon the whole day.

After his rising to the elevated pole, he never sets for six

months; and after his entering again on the other side of

the line, never rises for six months longer.

This is the position of the sphere to such as live under

the poles and to whom the sun is never higher than 23°

30'.

Parallel sailing, in navigation, is the sailing under

a parallel of latitude. See Navigation.
PARALLELEPIPED, or Parallelopiped, in geo-

metry, a regular solid comprehended under six parellelo-

grams, the opposite ones whereof are similar, parallel,

and equal. See Geometry.
All parallelopipeds, prism, cylinders, &c. whose bases

and heights arc equal, arc themselves equal.

A diagonal plane divides a parallelepiped into two
equal prisms; so that a triangular prism is half a paral-

lelepiped upon the same base and of the same altitude.

All parallelepipeds, prisms, cylinders, &c. are in a ra-

tio compounded of their bases and altitudes: wherefore,

if their bases are equal, they are in proportion to their

altitudes; and conversely.

All parallelepipeds, cylinders, cones, &c. are in a tri-

plicate ratio of their homologous sides, and also of their

altitudes.

Equal parallelepipeds, prisms, cones, cylinders, &c.

reciprocate their bases and altitudes.

PARALLELISM of the earth's axis. See Astro-
nomy.
PARALLELOGRAM. See Geometry.
PARALOGISM, in logic, a false reasoning, or a fault

committed in demonstration, when a consequence is

drawn from principles that are false; or, though true,

are nut proved, or when a proposition is passed over

that should have been proved by the way.

PARALYSIS, the palsy. See Medicine.
PARAMECIUM, a genus of the order vermes infu-

soria, invisible to the naked eye, simple, pellucid, flatten-
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ed, oblong. There are seven species. The V. anreha is

compressed, longitudinally plaited towards the fore-part,

acute behind. It is found in ditch-water and infusions;

membranaceous, four times as long as it is broad, the

fore-part obtuse, hyaline; the hind part filled with mole-

cules; the gold reaching from the middle to the tip.

PARAMETER, in conic sections, a constant line,

otherwise called latus rectum. See Conic Sections.

The parameter is said to be constant, because in the

parabola the rectangle under it and any absciss is al-

ways equal to the square of the corresponding semiordi-

nate; and in the ellipsis and hyperbola, it is a third pro-

portional to the conjugate and transverse axis.

Thus, if t and c arc the two axes in the ellipse and

hyperbola, and x and y an absciss and its ordinate in

the parabola: it will be

c2

the perimeter in the ellipse and hy-t : c V =
.'/'

y : p =2. the perimeter in the hyperbola, and x : y :

perbola.

PARAMOUNT, the supreme or highest lord of the

fee. This seigniory of a lord paramount is frequently

termed an honour, and not a manor; especially if it has

belonged to an ancient feudal baron, or has been at any
time in the hands of the crown. 2 Black. 91.

PARAPET, in fortification, an elevation of earth de-

signed for covering the soldiers from the enemy's can-

non or small shot. The thickness of the parapet is from

18 to 20 feet; its height is six feet on the inside, and four

or five on the outside. It is raised on the rampart, and
has a slope above called the superior talus, and some-

times the glacis of the parapet; The exterior talus of the

parapet is the slope facing the country: there is a ban-

quette or two for the soldiers who defend the parapet to

mount upon, that they may the better discover the coun-

try, fosse, and counterscarp, and lire as they find occa-

sion.

Parapet of the covert way, or corridor, is what covers

that v\ay from the sight of the enemy, which renders it

the most dangerous place for the besiegers, because of

the neighbourhood of the faces, flanks, and curtins of the

place.

Parapet, is also a little wall raised breast-high on
the banks of bridges, quays, or high buildings, to serve

as a stay, and prevent people falling over.

PARAPHERNALIA, are the woman's apparel, jew-
els, and other things, which, in the lifetime of her hus-
band, she wore as the ornaments of her person, to be al-

lowed by the discretion of the court, according to the
quality of her and her husband. The husband cannot de-
vise such ornaments and jewels of his wife; though, dur-
ing his life, he has power to dispose of them. But if she
continues in the use of them till his death, she shall af-

terwards retain them against, his executors and adminis-
trators, legatees, and all other persons, except creditors
where there is a deficiency of assets. 2 Black. 436.
PARAPLEGIA, or Pahaplkxia, in medicine, a spe-

cies of paralysis or palsy, usually succeeding an apo-
plexy. See Medicine.
PARASANG, an ancient Persian measure, different

at dififerent times, and in different places; being some-
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times 20, sometimes 40, and sometimes 50 stadia or fur-
Ion

PARASITES, or Parasitica l plants, in botany,
such plant-, as arc produced out of the trunk or branches
of other plants, from whence they receive their nourish-
ment, and will not grow upon the ground, as the misle-
to, &c.

PARCEL-MAKERS, two officers in the exchequer,
who make parcels of the cschcatorV accounts, in which
they charge them with every thing they have levied for

the king's use, within the time of their office, and deliver
the same to one of the auditors of the court, to make
their accounts therewith.

PARCHMENT, in commerce, the skin of sheep or
goats prepared after such a manner as to render it pro-
per for writing upon, covering books, fcc.

The manufacture of parchment is begun by the

skinner, and finished by the parchment-maker. The
skin having been stripped of its wool, and placed in

the lime-pit, in the manner described under the article

Shammy, the skinner stretches it on a kind of frame,
and pares off the flesh with an iron instrument; this done,

it is moistened with a rag, and powdered chalk being
spread over it, the skinner takes a large pumice stone,

flat at bottom, and rubs over the skin, and thus scours
off the flesh; he then goes over it again with the iron in-

strument, moistens it as before, and rubs it again with
the pumice-stone without any chalk underneath: this

smooths and softens the flesh-side very considerably. He
then drains it again, by passing over it the iron instru-

ment as before. The flesh-side being thus drained, by
scraping off the moisture, he in the same manner passes

the iron over the wool or hair side: then stretches it tight

on a frame, and scrapes the flesh-side again: this finish-

es its draining; and the more it is drained, the whiter it

becomes. The skinner now throws on more chalk, sweep-

ing it over with a piece of lamb-skin that has the wool
on, and this smooths it still farther. It is now left to dry,

and when dried, taken off the frame by cutting it all

round. The skin thus tar prepared by the skinner, is ta-

ken out of his hands by the parchment-maker, who first,

when it is dry, pares it on a summer (which is a calf-skin

stretched in a frame) with a sharper instrument than

that used by the skinner, and working with the arm
from the top to the bottom of the skin, takes away about

one-half of its thickness. The skin thus equally pared on

the flesh-side, is again rendered smooth, by being rubbed

with the pumice-stone, on a bench covered with a sack

stuffed with flocks, which leaves the parchment in a con-

dition fit for writing upon. The parings thus taken off

the leather, are used in making glue, size, &c.

What is called vellum, is only parchment made of the

skins of ahortives, or at least sucking calves. This lias

a much finer grain, and is whiter and smoother than

parchment; but is prepared in the same manner, except

in not being passed through the lime-pit.

PARDON, is the remitting or forgiving a felony or

Other offence committed against the king.

IJlackstone mentions the power of pardoning offences

to be one of the greatest advantages of monarchy in

general above ever;, other form of government; and

which cannot subsist in democracies. Its utility and ne-
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cessity arc defended by him on all those principles which
do honour to human nature. See 4 Black. 396.

Pardons are either general or special; general as by
act of parliament, of which, if they are without excep-
tions, the court must take notice ex officio; but if there
are exceptions therein, the party must aver that he is

none of the persons excepted. 3 Inst. 0.33.

Special pardons are either of course, as to persons con-
victed of manslaughter, or sc defendendo, and by several
statutes to those who shall discover their accomplices in
several felonies; or of grace, which are by the king's
charter, of which the court cannot take notice ex officio,

but they must be pleaded. 3 Inst. 233.

A pardon may be conditional, that is, the king may
extend his mercy upon what terms he pleases,- ami may
annex to his bounty a condition either precedent or sub-
sequent, on the performance whereof, the validity of the
pardon will depend; and this by the common law. 2
Haw. 37.

All pardons must be under the great seal. The effect

of a pardon is to make the offender a new man; to acquit
him of all corporal penalties and forfeitures annexed to

that offence; and to give him a new credit and capacity:
but nothing but an act of parliament can restore or pu-
rifv the blood after an attainder.

PAREGORICS. See Pharmycy.
PARENCHYMA of plants, that part of the plant

that lies immediately below the epidermis. It is of a deep-
green colour, very tender, and succulent. Sec Plants,
physiology of.

PARENTHESIS, in grammar, certain intercalary
words, inserted in a discourse, which interrupt the sense,
or thread, but seem necessary for the better understand-
ing of the subject.

PARENTS AND CHILDREN. If parents run away,
and leave their children at the charge of the parish, the
churchwardens and overseers, by order of the justices,
may seize the rents, goods, and chatties, of such parents,
and dispose thereof towards their children's maintenance.
A parent may lawfully correct his child, being under

age, in a reasonable manner; but the legal power of the
father over the persons of his children, ceases at the age
of 21. 1 Black. 452.

PARHELION. See Optics.
PARIAN CHRONICLE. See Arundelian mar-

bles.
Parian marble, in the natural history of the an-

cients, the white marble used then, and to this day, for
carving statues, &c. and called by us at this time statua-
ry marble. Too many of the later writers have con-
founded all the white marbles under the name of the Pa-
rian; and among the workmen, this and all the other
white marbles have the common name of alabasters; so
that it is in general forgotten among them that there is

such a thing as alabaster different from marble: which,
however, is truly the case. Almost all the world also
have confounded the Carrara marble with this, though
they are really very different; the Carrara kind being of
a finer structure and clearer white than the Parian, but
less bright and splendid, harder to cut, and not capable
of so glittering a polish. The true Parian marble has
usually somewhat "of a faint hlueisb tinge among the
white, and often has blue veins m diffcicnt parts of it..
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PARIANA, a genus of the monoecia polyandria class

and order. The malt' flowers in whorls, forming spikes;

calyx two-valved; corolla two-valved, larger than the

calyx; filaments 40. Female ilowers solitary in each

whorl; calyx two-valved; corolla two-valved; stigma

two-seeded", three-cornered. There is one species, of no

note.

1'ARIETALIA OSSA. See Anatomy.
PARIETARIA, pellitory of the wall, a genus of the

monceria order, in the polvgamia class of plants, and in

the natural method ranking under the 55d order, scabri-

da;. The calyx of the hermaphrodite is quadrifid; there

is no corolla; there are four stamina; one sty lc; and one

seed, superior, and elongated. The female calyx is quad-

rifid; there is no corolla; nor are there any stamina.

There is one style; and one seed, superior and elongated.

There are 10 species, of which one, named the officinalis,

is used in medicine. The plant has a cooling and diuretic

quality. Three ounces of the juice taken internally, or a

fomentation externally applied, have been found service-

able in the strangury. The plant laid upon heaps of

corn infested with weevils, is said to drive away those

destructive insects. See Plate CV. IS at. Hist. fig. SI 6.

PARIS, herb Paris, or trvelore, a genus of the trigy-

nia order, in the octandria class of plants, and in the na-

tural method ranking under the 11th order, sarmenta-

cese. The calyx is tetraphyllous; there are four petals,

narrow in proportion; the berry quadrilocular. There is

but one speeies, growing naturally in woods and shady
places in England. It has a single naked stem, greenish

blossoms, and blucish-black berries. Though this plant

has been reckoned of a poisonous nature, being ranked

among the aconites, yet late authors attribute quite other

properties to it, esteeming it to be a counter- poison, and

good in malignant and pestilential fevers.

PARISH. In England there are 9913 parishes, of

which 3845 are churches impropriate, and the rest are

annexed to colleges or church dignities. In many of these

parishes, on account of their large extent and the num-
ber of .parishioners, there are several chapels of ease.

Parish-officers, officers chosen annually to regulate

and manage the concerns of the parish.

PARK, a piece of ground inclosed and stored with

wild beasts of chase, which a man may have by prescrip-

tion or the king's grant.

By 16 Geo. HI. c. 33. if any person shall pull down
or destroy the pale or wall of a park, he shall forfeit 501.

Park of artillery. See Artillery, park of.

PARKINSON IA, so called in honour of the English

botanist Parkinson, a genus of the monogynia order, in

the decandria class of plants, and in the natural method
it ranks under the 33d order, lomentaceae. The calyx is

quinquefid, there are five petals, all of them oval except

the lowest, which is reniform; there is no style; the legu-

men moniliform, or like strung heeds. We know but one

species of this plant, which is very common in the Span-

ish West Indies, but has of late years been introduced

into the English settlements, for the beauty and sweet-

ness of its flowers. In the countries where it grows na-

turally, it rises to be a tree of 20 or more feet high, and
bears long slender bunches of yellow Ilowers, which have

a most agreeable sweet scent.

PARLIAMENT, is the Jegislative branch of the
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supreme power of Great Britain, consisting of the king,

the lords spiritual and temporal, and the knights, citi-

zens, burgesses, representatives of the commons of the

realm, in parliament assembled.
The power and jurisdiction of parliament is so trans-

cendant and absolute, that it cannot be confined, either

lor causes or persons, within any hounds. 4 Inst. 36.

The house of commons is a denomination given to

the lower house of parliament. In a free slate, every man,

who is supposed a free agent, ought to be, in some mea-

sure, his own governor; and therefore a branch at least

of the power should reside in the whole body of the peo-

ple. In elections for representatives for Great Britain,

anciently, all the people have votes; but king Henry VI.

to avoid tumults, first appointed that none should vote

for knights but such as were freeholders, did reside in

the county, and had forty shillings yearly revenue. In

so large a state as ours, therefore, it is very wisely con-

trived, that the people should do that by their represen-

tatives which it is impracticable to perform in person;

representatives chosen by a number of minute and sepa-

rate districts, wherein all the voters are or may be easily

distinguished. The counties are therefore represented by

knights, elected by the proprietors of lands; the cities

and boroughs are represented by citizens and burqesses,

chosen by the mercantile or supposed trading interest of

the nation.

The peculiar laws and customs of the house of com-
mons, relate principally to the raising of taxes, and the

elections of members to serve in parliament.

The method of making laws is nearly the same in

both houses. In the house of commons, in order to bring
in the bill, if the relief sought is of a private nature, it is

first necessary to prefer a petition; which must be pre-

sented by a member, and usually set forth a grievance
required to be remedied. This petition, when founded on
facts of a disputable nature, is referred to a committee
of members, who examine the matter alleged, and accor-

dingly report it to the house; and then (or otherwise upon
the mere petition), leave is given to bring in the bill. In

public matters, the bill is brought in upon motion made
to the house, without any petition.

If the bill begins in the house of lords, if of a private

nature, it is referred to two judges, to make report. Af-

ter the second reading, the bill is said to be committed,
that is, referred to a committee; which is selected by
the house, in matters of small importance; or upon a bill

of consequence, the house resolves itself into a committee
of the whole house. A committee of the whole house is

composed of every member; and to form it the speaker
quits the chair, and may consequently sit and debate up-
on the merits of it as a private member, another member
being appointed chairman for the time. In these commit-
tees the bill is usually debated clause by clause, amend-
ments made, and sometimes it is entirely new -modelled.
Upon the third reading, further amendments are some-
times made; and if a new clause is added, it is done by
tacking a separate piece of parchment on the bill, which
is called a rider. 1 Black. 182.

The royal assent may be given two ways: 1. in per-
son, when the king comes to the house of "peers, in his
crown and royal robes, and sending for the commons to

the bar, the titles of all the bills that have passed both
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houses are read; and the king's answer is declared by

the clerk of the parliament. If the king consents to a pub-

lic bill, the clerk usually declares, Itroy It vent, the king

wills it so to be; if to a private bill, soit fail comme it tat

desire, be it as it is desired. If the king refuse his assent)

it is in the gentle language of, It roij s'evisera, the king

Will advise upon it. When a hill of supply is passed, it is

carried up and presented to the king by the speaker of

the house of commons; and the royal assent is thus ex-

pressed, It roy rtmtrcit sts loyal snjtts, acctpte leur bene-

volenct, tt uussi It vtnt; the king thanks his loyal sub-

jects, accepts their benevolence, and also wills it so to

be. By the stat. 33 Hen. VIII. c. 21., the king may give

his assent by letters patent under iiis great seal, signed

with his hand, and notified in his absence to both houses

assembled together in the upper house. And when the

bill has received the royal assent in either of these ways,

it is then, and not before, a statute or act of parliament.

An act of parliament thus made is the exercise of the

highest authority that this kingdom acknowledges upon

the earth. It has power to bind every subject in the land,

and the dominions thereunto belonging, nay even the

king himself, if particularly named in it; and it cannot

be altered, amended, dispensed with, suspended, or re-

pealed, but in the same forms, and by the same authority,

of parliament.

Adjournment is no more than a continuance of the ses-

sion from one day to another, as the word itself signifies;

and this is done by the authority of each house separate-

ly every day, or for a longer period; but the adjourn-

ment of one house is no adjournment of the other. 1

Black. 186.

Prorogation is the continuance of the parliament from
one session to another, as an adjournment is a continua-

tion of the session from day to day. And this is done by
the royal authority, expressed either by the lord chancel-

lor in his majesty's presence, or by commission from the

crown, or frequently by proclamation; and by this, both

houses are prorogued at the same time; it not being a

prorogation of the house of lords or commons, but of the

parliament. The session is never understood to be at an

end until a prorogation; though unless some act is pass-

ed, or some judgment given in parliament, it is in truth

no session at all. Id.

A dissolution is the civil death of the parliament; and
this, may be effected three ways: 1. By the king's will

expressed either in person or representation; 2. By the

demise of the crown; 3. By the length of time.

By the king's will; for as the king has the sole right

of convening the parliament, so also it is a branch of the

royal prerogative, that he may, whenever he pleases,

prorogue the parliament for a time, or put a final period

to its existence.

By the demise of the crown: this dissolution formerly
happened immediately upon the death of the reigning sove-

reign; but the calling a new parliament immediately on the

inauguration of the successor being found inconvenient,

and dangers being apprehended from having no parlia-

ment in bein.^, in case of a disputed succession, it was
enacted by statues 7 and 8 \V. III. c. 15.. and Anne, c.

7., that the parliament in being shall continue for six

months after the death of any king or queen, unless soon-

er prorogued or dissolved by the successor; that if the

parliament is at the time of the king's death separated

by adjournment or prorogation, it shall notwithstanding

assemble immediately; ami that if no parliament is then

in being, the members of the last parliament shall as-

semble -and be again a parliament.

Lastly, a parliament may be dissolved or expire by
length of time.

The utmost extent of time that the same parliament

was allowed to sit by the stat. 6 W. c. 3. was three years;

after the expiration of which, reckoning from the return
of the first summons, the parliament was to have no lon-

ger continuance. But by stat. 1 Geo. 1. c. 38. in order
professedly to prevent the great and continued expenses
of frequent elections, and the violent heats and animosi-

ties consequent thereupon, and for the peace and securi-

ty of the government just then recovering from the later

rebellion, this term was prolonged to seven years. So
that as our constitution now stands, the parliament must
expire, or die a natural death, at the end of every seventh
year, if not sooner dissolved by the royal prerogative.
See Ejection.
Parliament, Tht high court of, is the supreme court

of the kingdom, not only for the making but also for the
execution of laws, by the trial of great and enormous of-

fenders, whether lords or commoners, in the method of

parliamentary impeachment. An impeachment before

the lords, by the commons of Great Britain in parlia-

ment,, is a prosecution of the already known and esta-

blished law, and has been frequently put in practice; be-

ing a presentment to the most high and supreme court of

criminal jurisdiction by the most solemn grand inquest

of the whole kingdom. A commoner cannot, however,
be impeached before the lords for any capital offence,

but only for high misdemeanors; a peer may be impeach-
ed for any crime. And they usually, in case of an im-
peachment of a peer for treason, address the crown to

appoint a lord high steward, for the greater dignity and
regularity of their proceedings; which high steward was
formerly elected by the peers themselves, though he was
generally commissioned by the king; but it has of late

years been strenuously maintained, that the appointment
of a high steward in such cases is not indispensably ne-
cessary, but the house may proceed without one. The
articles of impeachment are a kind of bills of indictment,
found by the house of commons, and afterwards tried
by the lords; who are in cases of misdemeanors consid-
ered not only as their own peers, but as tiie peers of the
whole nation.

PARNASSIA, grass of Parnassia, a genus of the te-

tragvnia order, in the pentandria class of plants. The
calyx is quinquepartite; there are five petals, and as
many nectaria, heart-shaped, and ciliated with globular
tops; the capsule quadrivalved. There is but one spe-
cies having a stalk about a foot high, angular, and often

a little twisted, bearing a single white flower at top. The
flowers are very beautifully streaked with yellow; so that
though it is a common plant, growing naturally in moist
pastures, it is frequently admitted into gardens.
PAROLE, a term signifying any thing done verbally

or by word of mouth, in contradistinction to what is writ-
ten; thus an agreement may be by parole. Evidence
also may be divided into parole evidence and written evi-

dence. A parole release is good to discharge a debt by
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simple contract. 2 Show. 417. The holder of a bill of

angc may authorize another to indorse his name up-

on it.

Parole evidence. Sec Evidence.
|? VRONYCHIA, whitlow. See Surgery.
PAROTIDES. See Anatomy.
PAROXYSM. Sec Medicine.
PARRA, a genus of birds belonging to the order of

gralke; the characters of which are: the. hill is tapering

and a little obtuse; the nostrils are oval, and situated in

the middle of the bill; the forehead is covered with fleshy

caruncles, which are lobated; the wings arc small and
spinous. There are five species; of which the most re-

markable is the chavaria, which is about the size of a

domestic cock. The Indians in the neighbourhood of

Carthagena, who breed large flocks of poultry that stray

in the woods, and train up the chavaria to defend them
against the numerous birds of prey, no one of which will

dare to encounter it. It is never known to desert the

flock, and it returns evevy evening to roost.

The parra Dominica is about the size of the lapwing.
The bill is yellow, as arc also the head and the upper
parts; the under are of a yellowish white bordering on
rose-colour: the legs arc also yellow. This species in-

habits several of the warmer parts of America and St.

Domingo.
The parra Senegalla, is about the same size with the

former. Its bill is also yellow, tipped with black; the fore-

head is covered with a yellow skin, the chin and throat

are black, the head and upper parts of the body and les-

ser wing-coverts arc grey-brown. The lower part of

the belly, and upper and under tail-coverts, are dirty

white. At the bend of the wing is a black spur. It in-

habits Senegal, and thence derives its name.
The para jacana, or spur-winged water-hen, is about

the size of the water-rail. The bill is in length about an
inch and a quarter, of an orange colour; and on the fore-

head is a membranous flap, half an inch long, and nearly

as broad. On each side of the head also is another of

the same; about a quarter of an inch broad; and both
together they surround the base of the bill. The head,

throat, neck, breast, and under-parts, are black; and
sometimes the belly is mixed with white, &e. The birds

of this species inhabit Brasil, Guiana, and Surianam;
but arc equally common at St. Domingo, where they

frequent the marshy places, sides of ponds, and streams,

and wade quite up to the thighs in the water. They are

also generally seen in pairs, and when seperated call

each other continually till they join again. They are

very shy, and most common in the rainy seasons in May
and November. They are at all times very noisy: their

cry sharp and shrill, am! may be heard a great way off.

This, as well as the other species, is called by the French
chirurgien. The flesh is accounted pretty good.

The parra variabilis, or spur-winged water-hen, is

about nine inches long. The bill is about 14 inches in

length, and in colour is orange-yellow. On the fore-

head is a flap of red skin: the crown of the head is

brown, marked with spots of a darker colour; the hind

part of the neck is much the same, but of a deeper dye,

On the forepart of the wing is a yellow spur, kc. The
legs are furnished with long toes, as in all the others,

the colour of which is blucish a.sh. This species inhab-

its Brazil, and is said to be pretty common about Car.
thagena, and in South America. There are live species

in all.

PARRELS, in a ship, are frames made of trucks, ribs,

and ropes, which having both their ends fastened to the

yards, are so contrived as to go round about the masts,

that the yards, by their means, may go up and down
upon the masts: these also, with the breast-ropes, fasten

the yards to the masts.

PARROT, and PARROQUET. See Psittacirs. -

PARSLEY See Apium.
PARSNEP. Sec Pastinaca.
PARSON, signifies the incumbent of a church. He

is in himself a body corporate, in order to protect and
defend the rights of the church by a perpetual succession.

When a parson is instituted and inducted into a rectory,
he is then, and not before, in full and complete posses-
sion, l Riack. 391.

PART, in music, the name of each of the melodies
of any harmonic composition, and which, when perform-
ed in union, form its harmony. Four is the fewest num-
ber of parts with which the chords necessary to elabo-
rate harmony can be completely filled.

PARTERRE, in gardening, a level division of ground,
which, for the most part, faces the south and best front
of a house; and is generally furnished with greens, flow-
ers, &c.

PARTIIENIUM, a genus of the pentandria order, in

the monsecia class of plants, and in the natural method
ranking under the 49th order, composite. The male
calyx is common and pentaphyllous; the florets of the
disk monopetalous. The female has five florets of the
radius, each with two male florets behind it; the inter-
mediate female superior; the seed is naked. There are
two species.

This plant has been much neglected in Europe, hav-
ing, on account of its smell, been banished from our par-
terres. It is therefore indebted for its culture to the
distinguished rank it holds among the Chinese flowers.
The skill of their florists, and th >ir continual care, have
brought it to so great perfection, that Europeans scarce-
ly know it. They have, by their attention to its culture,
procured more than 300 varieties of it, and every year
produces a new one.

PARTI, Partie, Party, or Parted, in heraldry, is

applied to a shield or escutcheon, denoting it divided or
marked out into partitions. See Heraldry.
PARTICIPLE, in grammar, an adjective formed of

a verb, so called because it participates partly of the
properties of a noun, and partly of those of a verb.
PARTICLE, in grammar, a denomination for all

those small words that tie or unite others together, or
that express the modes or manners of words.
PARTIES, in law, signify the persons that are named

in a deed or fine, viz. those that made the deed, or
levied the fine, and also those to whom the same was
made or levied. Here it is to be observed, that if an
indenture was made between two parties, mentioned par-
ticularly in the beginning of the deed, and therein one oP
them grants to another that is not named at the begin-
ning thereof, such person is no party to that deed/nor
can take any thing thereby. The parties to a suit at law
arc the plaintiff and defendant, who carry on the suit.



V A R PAS
PARTITION, in law, signifies a division of lands,

&c. descended by common law or custom among coheirs

or parceners, being two at least. Partition may also be

made by joint tenants, and tenants in common, by assent,

deed, or writ.

PARTNER. If there arc scleral joint partners, and
a person has dealings generally with one of them in mat-
ters concerning their joint trade, whereby a debt becomes
due to the said person, it shall charge them jointly and the

survivors of them; but if the person only dealt with one

of the partners upon a separate account, in that case tiie

debt shall only affect that partner and his executors. If

one or more of the joint traders become bankrupt, his or

their proportions are only assignable by the commission-

ers, to be held in common with the rest who are not

bankrupts. If one of two partners becomes a bankrupt,

the commissioners cannot meddle with the interest of the

other, for it is not affected with the bankruptcy of his

companion. Payment to one of the partners, is pay-
ment to them all.

PARTRIDGE, in ornithology. See Tetrao.
PARUS, or Titmouse, in ornithology, a genus be-

longing to the order of passeres. The bill is very en-

tire, covered at the basis with hairs; the tongue is trun-

cated and hairy. There are 14 species, of which the
most remarkable are:

1. The cristatus, or crested titmouse, weighs 13 pen-
nyweights; the bill is black with a spot of the same
colour above it; all the upper part of the body grey; the
neck and under parts are white, with a faint tincture of
red, which is deepest just below the wings. The legs
are of a lead-colour. It erects its crown feathers into a
crest. It inhabits the warm parts of North America,
and frequents forest-trees, feeding upon insects.

2. The major, or great titmouse, has the head and
throat black, the cheeks white, the back of a green co-

lour, the belly yellowish-green, divided in the middle by
a bed of black, which extends to the vent; the rump of
a blucish-grey, the legs of a lead-colour, the toes divided

to the very origin, and the back toe very large and
strong. This species sometimes visits our gardens: but
for the most part inhabits woods, where it builds in hol-

low trees, laying about ten eggs. It feeds on insects,

which it finds in the bark of trees. In the spring they
do a great deal of mischief by picking off the tender
buds of the fruit trees. Like woodpeckers, they arc
perpetually running up and down the bodies of trees in

quest of food. This bird has three cheerful notes, which
it begins to utter in the month of February.

S. The caudatus, or long-tailed titmouse, is about
five inches and a quarter in length, and seven inches in

breadth. The bill is black, very thick aiid convex, dif-

fering from all others of this genus. The top of the
head, from the bill to the hind part, is white, mixed with

a few dark-grey feathers: this bed of white is entirely
surrounded witli a broad stroke of black, which, rising

on each side of the upper mandible, passes over each
eye, unites at the hind part of the head, and continues
along the middle of the back to the rump. The feathers

on each side of this black stroke are of a purplish r !,

as are those immediately incumbent on the tail. The
tail is the longest in proportion to the bulk of any Brit-

ish bird, being in length three inches, the form not un-

like that of a magpie, consisting of 12 feathers of une-

qual lengths, the middlemost the longest, those on each
side growing gradually shorter. These birds are often

seen passing through our gardens, going from one tree

to another, as if in their road to some other place, never
making any halt. They make their nests with great

elegance, of an oval shape, and about, eight inches deep,

having near the upper end a hole for admission. The.

external materials are mosses and lichens curiously in-

terwoven with wool. On the inside it is very warmly
lined with a thick bed cf feathers. The female lays from
10 to 17 eggs. The young follow their parents the

whole winter, and from the slimness of their bodies and
great length of tail, appear while Hying like as many
darts cutting the air.

4. The remiz, or small species of titmouse. It is cal-

led partis pendnlinus, and is often found in Lithuania.
Mr. Coxe, in his Travels through Poland, gives the fol-

lowing account of this little animal. " The wondrous
structure of its pendant nest induced me to give an en-
graving of both that and the birds themselves. They
are of the smallest species of titmice. The head is of a
very pale blucish ash-colour; the forepart of the neck and
the breast tinged with red; the belly white; wings black,
back and rump of a yellowish rust-colour; quill feathers
cinerous, with the exterior sides white; the tail rust-co-
loured. The male is singularly distinguished from the
female by a pair of black-pointed whiskers. Its nest
is in the shape of a long pur.se, which it forms with an
amazing art, by interweaving down, gossamer, and mi-
nute fibres, in a close and compact manner, and then lin-

ing the inside with down alone, so as to make a snug and
warm lodge for its young brood. The entrance is at the
side, small and round, with is edge more strongly mark-
ed than the rest of this curious fabric: the bird, attentive
to the presevation of its eggs or little ones from noxious
animals, suspends it at the lesser end to the extremity
of the slender twigs of a willow or some other tree over
a river. Contrary to the custom of titmice, it lays only
four or five eggs: possibly Providence hath ordained tins
scantincsss of eggs to the remiz, because by the singu-
lar instinct imparted to it, it is enabled to secure its

young much more effectually from destruction than the
other species, which are very prolific."

5. Macrocephalus, inhabits New Zealand. See Plate
CI. Nat. Hist. fig. 514.

PASPALUM, a genus of the triandria digynia class
and order. The calyx is two-valved. orbicular; corolla
of the same size; stigma pencilled. There are 1 5 species,
ail foreign grasses.

PASQUIN, a mutilated statue at Rome, in a corner of
the palace of the Ursini: it takes its name from a cooler
of that city called Pasquin, famous for his sneers and
gibes, and who diverted himself with passing his jokes
upon all that passed through that street. After his death,
as they were digging up the pavement before his shop,
they found in the earth the statue of an ancient gladiator*
well cut. but maimed, and half-spoiled: this they set up
in the place where it was found, and by common consent
named it Pasquin. Since that time all satires are attribut-
ed to that figure,and are either put into its mouth or past-
ed upon ii, as if they were written by Pasquin redivi
and these are addressed by Pasquin to iMarforio, another



PAS
statue at Home. When Marforio is attacked, Pasquin

comes to his assistance, and when Pasquin is attacked,

Marforio assists him in his turn.

PASS, a straight, difficult, and narrow passage, which
shuts up the entrance into a country. The first care of

the general of an army is to sicze the passes of the coun-

try into which he would carry the war, to fortify them,

and take care that they are well guarded.

PASSAGE, or P.vsso, any phrase or short portion of

any air, or other composition. Every member of a strain

or movement is a passage.

Passage, birds of. See Migration.
PASSAGIO (Italian), a succession of sounds so con-

nected in their melody and expression, as to form a mem-
ber or phrase in the composition.

PASSANT. See Heraldry.
PASSER1NA, in botany, a genus of the octandria

monogynia class of plants, the flower of which is compo-

sed of a single petal, divided into four oval segments at

the limb; the fruit is a coriaceous capsule, of an oval

shape, with only one cell, and containing a single oval

seed. There are 19 species.

PASS1FLORA, or Passion-flower, a genus of the

pentaudria order, in the gynandria class of plants, and

in the natural method ranking under the 34th order,

cucurbitacea?. The calyx is pentaphyllous; there are

five petals; the nectarium acrown; a the berry is pedicel-

lated. There are 36 different species, all of them natives

of warm foreign countries, only one of which is suffi-

ciently hardy to succeed well in the open ground here;

all the others requiring the shelter of a greenhouse or

stove, but chiefly the latter. The most remarkable are:

1. The ca?rulea, or blue-rayed common palmated pas-

sion-flower, with large spreading flowers, with whitish-

green petals, and a blue radiated nectarium; succeeded

by a large, oval, yellowish fruit. It is in flower from

July until October; but the flowers are only of one day's

duration, generally opening about 11 or 12 o'clock, and
frequently in hot sunny weather burst open with elasti-

city, and continue fully expanded all that day; and the

next they gradually close, assuming a decayed appear-

ance, and never open any more.

2. The incarnata, or flesh-coloured Italian passion-

flower, has leaves composed of three sawed lobes, each

leaf attended by a twining tendril; and at the axiilas

long slender pedunculi, terminated each by one whitish

flower, having a greenish cahx.and a reddish or purple

radiated nectarium, surrounding the column of the fruc-

tification; which succeed to a large, round, fleshy fruit,

ripening to a beautiful orange-colour.

3. The vespertilio, or bat's-wing passion-flower, has

large, bilobate, or two-lobed leaves, the base roundish

and glandular, the lubes acute, widely divaricated like a

bat's wing, and dotted underneath; and axillary flowers,

having white petals and rays.

4. Passiflora alata, one of the finest ornaments of our

stoves.

As all the species are natives of warm climates, in this

country they are mostly of a tender quality, except the

first sort, which succeeds very well in the full ground, in

a warm situation; only their young branches are some-

times killed in very severe winters; but plenty of new
ones generally rise again in the spring folio wing; the

PAT
others, denominated stove kinds, must always be retained

in that repository.

PASSIONS, in painting: the passions are properly

considered as subjects of painting, because being capa-

ble of representation by lines and colours, they fall

within the province of that art, whose office it is to deli-

neate all objects which can be expressed by those means.

To represent the passions justly and fully, is however

the utmost reach of the imitative art. The nicest accu-

racy is requisite, and the smallest deviation is frequently

destructive of the whole effect intended to be produced.

Le Brun, a celebrated French painter, published a

collection of heads, in which he gave examples of the

appearances produced in the countenance by each dis-

tinct passion. But these examples are for the most part

overcharged and gross. The student will find a much
surer guide in the Jate publication of " The Anatomy of

Painting," by Charles Bell, where the rules for delineat-

ing the passions are laid down with precision, by a fair

demonstration of physical effects.

PASSPORT, or Pass, a licence or writing obtained

from a prince or governor, granting liberty and safe

conduct to pass through his territories without molesta-

tion. Passport also signifies a licence obtained for im-

porting contraband goods, or for exporting and import-

ing merchandise without paying the duties; these last

licences are always given to ambassadors and other pub-

lic ministers for their baggage, equipage, &c. If any

person forges or counterfeits a passport, commonly cal-

led a Mediterranean pass, for any ship, or shall alter or

erase any pass made out by the commissioners for exe-

cuting the office of lord high admiral, or shall publish as

true any forged, altered, or erased pass, knowing the

same to be forged, &c. every such person being convict-

ed in any part of his majesty's dominions where such
offence may be committed, shall be guilty of felony with-

out benefit of clergy, by 4 Geo. II. cap. 18. sect. 1.

PASTE, in the glass trade, a kind of coloured glass,

made of calcined crystal, lead, and metallic preparations,

so as to imitate the natural gems: for the manner of ef-

fecting which see Glass.
PASTEBOARD. Sec Paper.
PASTINACA, the parsnip, a genus of the digynia

order, in the pentandria class of plants, and in the natural

method ranking under the 45th order, umbellate. The
fruit is an elliptical compressed plane; the petals are in-

voluted and entire. There are only three species of this

genus, the principal of which is the pastinaca sativa, or

garden parsnip, which is an exceedingly fine esculent

root. It is to be propagated by sowing the seeds in

February or March, in a rich mellow soil, which must
be deep dug. that the roots may be able to run deep

without hindrance. It is a common practice to sow car-

rots at the same time upon the same ground with the

parsnips; and if the carrots are designed to be drawn
young there is no harm in it. The parsnips, when they
are grown up a little, must be thinned to a foot distance,
and carefully kept clear of weeds. They are finest tasted

just at the season when the leaves are decayed; and such
as are desirous to eat thern in spring should have them
taken up in autumn, and preserved in sand. They are
useful for cattle.

PATEE, or Pattee, in heraldry, a cross small in
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the centre, and widening to the extremes, which are very
broad.

PATELLA. See Anatomy.
Patella, or Limpet, a genus of insects belonging

to the order vermes testacea. The shells arc of that

class which is called univalves; they have no contour,

and are in the form of little pointed cones. They are

always attached to some hard body. Their summit is

sometimes acute, sometimes obtuse, flatted, turned back,

or perforated. The rock, or other hard body, to which
they are always found adhering, serves as a kind of se-

cond or under shell to preserve them from injury; and for

this reason Aldrovandus and Rondelet have classed them
among the bivalves; but in this error they have not been
followed by any other writer. The shells consist of car-

bonat of lime. But when exposed to a red-heat, they

emit a smell like horn; and when dissolved in acids, a

semi-liquid gelatinous matter was left behind. There are

36 species of this genus, which are principally distin-

guished by peculiarities in their shells. See Plate C V.

Nat. Hist. fig. 317.

PATENT, in general, denotes something that stands

open or expanded: thus a leaf is said to be patent when
it stands almost at right angles with the stalk.

Patent, or letters patent, are writings sealed with

the great sea! of England, by which a man is authorized

to do, or to enjoy, any thing, which of himself he could

not do. They are called so by reason of their form; as

being open, with their seal affixed, ready to be exhibited

for the confirmation of the authority delegated by them.
PATHOLOGY, that part of medicine which explains

the symptoms of diseases.

PATRON, in the canon and common law, is a person,

who having the advowson of a parsonage, vicarage, or

the like spiritual promotion, belonging to his manor, has,

on that account, the gift and disposition of the benefice,

and may present to it whenever it becomes vacant. The
patron's right of disposing of a benefice originally arises

either from the patron or his ancestors, ccc. being the

founders or builders of the church; from their having

given lands for the maintenance thereof; or from the

church's hang built on their ground; and frequently

from all three together. See \ tj\>\vsos.

PAVEMEN ! . See Pa
PAVETTA, in botany, genus of the tetrandria mo-

nogynia class of plants, wi<"h a m mopetalous funnel-

fashioned flower* and a moiiOspcrmous berry. There
are seven species, shrubs, natives of Africa, China, and
the West Indies.

PAVILION. See Architecture.
Pavilion, in heraldry, denotes a covering in form of

a tent, which invests or wraps up the armories of divers

kings and sovereigns, depending only on God and their

sword.
PAVING, the construction of ground -floors, streets,

or highways, in such a manner that they may be con-

veniently walked upon. In Britain the pavement of the

grand streats, &c. is usually of flint or rubblestone; courts,

k'S, kitchens, halls, churches, Ace are paved with tiles,

bricks, flags, or firestone; sometimes with a kind of free-

stone and ragstone. In some streets, as ofVenice, the pave-

ment is of brick: churches are a veil with mar-

ble, and sometimes with mosaic work, as the church of

vol. in. 10

St. Mark at Venice. In France the public roads, stiv

courts, Ace. are all paved with gres or grit, a kind of

freestone. In Amsterdam, and the chief cities of Holland,
they call their brick pavement the burgomasters' pave-

ment, to distinguish it from the stone or flint pavement,
which usually takes up the middle of the street, and whic h

serves for carriages; the brick which borders it being

destined for the passage of people on foot.

Pavements of freestone, flint, and flags, in streets, &c.
are laid dry, that is, in a bed of sand; those of courts,

stables, ground-rooms, &c. are laid in a mortar of lime

and sand, or in lime and cement, especially if there are

vaults or cellars underneath. Stonemasons, after laying

a floor dry, especially of brick, spread a thin mortar
over it; sweeping it backwards and forwards to fill up
the joints. The several kinds of pavement are as various

as the materials of which they are composed, and whence
they derive the name by which they are distinguished: as,

1. Pebble-paving, which is done with stones collected

from the sea- beach, mostly brought from the islands of

Guernsey and Jersey: they are very durable, indeed the

most so of any stone used for this purpose. They are

used of various sizes; but those which are from six to

nine inches deep are esteemed the most serviceable.

When they are about three inches^deep they are denomi-
nated holders or bowlers: these are used for paving court-

yards, and other places not accustomed to receive car-

riages with heavy weights; and when laid in geometrical
figures they have a very pleasing appearance.

2. Rag-paving was much used in London, but it is

very inferior to the pebbles; it is dug in the vicinity of
Maidstone in Kent, from which it has the name of Kent-
ish ragstone: there are squared stones of this material

for paving coach-tracks and footways.

3. Purbeck pjtchens, squared stones used in footways:
they arc brought from the island of Purbeck, and also
frequently used in court-yards; they are in general from
six to ten inches square, and about five inches deep.

4. Squared paving, for distinction by some called
Scotch paving, because the first of the kind paved in the
manner that has been and continues to be paved came
from Scotland; the first was a clear close stone, called
blue whynn, which is now disused because it has been
found inferior to others since introduced in the order they
are hereafter placed.

5. Granite, a hard material, brought also from Scot
land, of a reddish colour, very superior to the blue whynn
quarry, and at present very commonly used in London.

6. Guernsey, which is the best, and very much in use:
it is the same stone with the pebble before spoken of, but
broken with iron hammers, and squared to any dimen-
sions required, of a prismoidai figure set with its' smallest
base downwards. The whole of the foregoing paving
should be bedded and paved in small gravel.

7. Purbeck paving, for footways, is in general g*>t in

large surfaces about two inches and a half thick: the blue
sorts is the hardest and the best of this kind of paving.

8. Yorkshire paving, is an exceeding good material
for the same purpose; and is got of almost any dimen-
sions of the same thickness as the Purhc k. This stone
will not admit wet to pass through it, nor is it affected by
the frost.

9. Ryegate, or firestone paving, is used for hearths,
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stoves, ovens, anil such places as are liable to great heat,

which does not affect the stone if kept dry.

10. Newcastle flags, are stones about two feet square,

and one inch and a half or two inches thick: they answer
very well for paving out-oflices: they are somewhat like
J
he Yorkshire.

11. Portland paving, with stone from the island of

Portland: this is sometimes ornamented with black mar-
ble dots.

12. Swedland paving, is a black slate dug in Leicester-

shire, and looks well for paving halls, or in party-colour-

ed paving.

13. Marble paving, is mostly variegated with different

marbles, sometimes inlaid in mosaic.
14. Flat brick paving, done with brick laid in sand,

mortar, or groute; as when liquid lime is poured into the

joints.

15. Brick-on-edge paving, done with brick laid edge-

wise in the same, manner. 15 ricks are also laid flat or

edgewise in herring-bone. Bricks are also sometimes set

endwise in sand, mortar, or groute. Paving is also per*

formed with paving bricks; ten-inch tiles; foot tiles; clink-

ers for stables and outer-otticesj and even with the bones

of animals, for gardens, &c.

Pavements of ehurc.hes, &c. frequently consist of

stones of several colours; chiefly black and white, and of

several forms, but chiefly squares and lozenges, artfully

disposed. Indeed there needs no great variety of colours

to make a surprising diversity of figures and arrange-

ments. M. Truchet, in the Memoirs of the French Aca-
demy, has shown by the rules of combination, that two
square stones, divided diagonally into two colours, may
be joined together chequerwise 64 different ways: which
appears surprising enough, since two letters or figures

can only be combined two ways:

The reason is, that letters only change their situation

with regard to the first and second, the top and bottom
remaining the same; but in the arrangement of these stones

each admits of four several sit nations, in each where-
of the other square may be changed 16 times, which
gives 64 combinations.

Indeed, from a farther examination of these 64 combi-

nations, he found there where only 32 different figures,

each figure being repeated twice in the same situation,

though in a different combination; so that the rwo differed

from each other only by the transposition of the dark and

light parts.

PAULICIANS, christians of the seventh century, dis-

ciples of one Constantino, a native of Armenia, and a fa-

vourer of the errors of Manes; who, as the name Mani-

chees was become odious to all nations, gave those of his

sect the title of Paulicians, on pretence that they follow-

ed only the doctrine of St. Paul.

PAULINIA, a genus of the trigynia order, in the oc-

tandria class of plants, and in the natural method rank-

ing under the 23d order, trihilatse. Its characters are

these: the flower has a permanent empalement, composed

of four small oval leaves: it has Tour oblong oval petals,

twice the size olthe empalement; and eight short stamina

with a turbinated germen, having three short slender

styles, crowned by spreading stigmas; the germen turns

to a large three-cornered capsule with three cells, each

containing one almost oval seed. There are IT species,

natives of the West Indies.

PAULIONISTS, in charrh history, christians of the

third century, disciples of Paul Samosatensis, bishop of

Antioch, who denied Christ's divinity, maintaining that

when we call him the Son of God." we do not thereby

mean that he is really and truly God; but only that l.e

was so perfect a man, and so superior in virtue to all oth-

ers, that he has this name given him by way of eminence.

PAVO, the peacock, in ornithology, a genus belong-

ing to the order of gall in £e. The head is covered with

feathers which bend backwards, the feathers of the tail

are very long, and beautifully variegated with eyes of dif-

ferent colours. Latham enumerates eight species. The
most remarkable are.

1. The cristatus, or common peacock, which is about

the size of a common turkey, the length from the tip of

the bill to the end of the tail being three feet eight inches.

On the crown there is a sort of crest, composed of 24

feathers, which are not webbed except at the ends, which

are gilded green. See Plate C V. Nat. Hist. fig. 318. The
female is rather less than the male.

This bird, now so common in Europe, is of Eastern

origin, being a native of India. They are foi*nd wild in

the islands of Ceylon and Java in the East Indies, and

St. Helena, at Barbuda, and other West India islands.

They are not natural to China; but they are found in

many places of Asia and Africa. They are, however, no

where so large or so fine as in India, in the neighbour-

hood of the Ganges, whence, by degrees, they have spread

into all parts, increasing in a wilcl state in the warmer
climes, but wanting some care in the colder regions. In

ours this bird does not come to its full plumage till the

third year. The female lays five or six greyish white

eggs; in hot climates 20, the size of those of a turkey.

These, if let alone, she lays in some secret place, at a

distance from her usual resort, to prevent their being

broken by the male, which he is apt to do if he finds them.

The time of sitting is from 27 to 30 days. The young

may be fed with curd, chopped leeks, barley- meal, &c.

moistened; and are fond of grasshoppers and some other

insects. In five or six months they will feed as the old

ones, on wheat and barley, with what else they can pick

up in the circuit of their confinement. They are caught

in India by carrying lights to the trees wiiere they roost,

and having painted representations of the bird presented

to them at the same time; when they put out the neck to

look at the figure, the sportsman slips a noose over the

head, and secures his game. In most ages they have

been esteemed as a salutary food. Hortcnsius gave the

example at Rome, where it was carried to the highest

luxury, and sold dear; and a young pea-fowl is thought a

dainty even in the present times.

2. The pavo bicalcaratus is larger than the common
pheasant The feathers on the crown of the head are

sufficiently long to form a crest, of a dull-brown colour.

The neck is bright brown, striated across with dusky
brown: the upper parts of the back, scapulars, and wing-

coverts, are dull-brown, dotted with paler brown and yel-

lowish; besides which each feather is marked near the

end with a roundish large spot of a gilded purple colour,
changing into blue and green in different lights; the low-

er part of the back and rump arc dotted with white; all
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the under parts arc brown, striated transversely with

blaek. Tito female is a third smaller than the male. This

species is of Chinese origin; and some of them have been

brought from China to England alive.

3. The pavo tibetanus is aboul the size of a pintado,

beiug about two feet and nearly two inches long-. The
h (i a<i, neck, and under parts, are ash-coloured, marked
with blackish lines: the wing-coverts, back, and rump,

are grey, with small white dots; besides which, on the

wing-coverts and back are large round spots of a fine blue,

changing in different lights to violet and green gold. This

species inhabits the kingdom of Thibet. The Chinese

give it the name of chin-tchien-khi.

PAUPER, in law. See Forma pauperis.

PAUSE, in music, a mark or character, consisting of a

curve drawn over a dot, and signifying that the note or

the rest, over which it is placed, is to be continued be-

yond the regular time. The exact length of the pause is

not dictated' by any stated rule, but left to the judgment,

taste, and feeling of the performer; who sometimes is

licensed by the words ad libitum, to introduce extem-

pore embellishments.

PAUSUS, a genus of insects, of the order coleoptera.

The generic character is: antenna? of two joints, the up-

per very large, inflated, moveable, and hooked; head

stretched forwards; wing-sheaths flexile, deflected, trun-

cated.

1. Pausus microcephalia. The head is uncommonly

small; the thorax broader than the head, and very un-

even, the two parts being entirely separated by a trans-

verse furrow. This rare insect is a native of Banana
island, and Sierra Leone in Africa. Its colour is a black-

ish brown. It is represented on the Plate, both in its

natural size, and considerably magnified.

The second species, or pausus sphierocerus, is thus

described by Dr. Afzclius. » There was ahouse building

for the governor, on an eminence at the south end of

Free-town, in Sierra Leone. I had not resided there

many days, when one evening, having just lighted my
candle, and begun to write, I observed something drop-

ping from the ceiling before me upon the table, which,

from its singular appearance* attracted my particular

attention. It remained for a little while quite immovea-

ble, as if stunned or frightened, but began soon to crawl

very slowly and steadiiy. I then caught it, put it into a

box, and left it confined there for a day or two. One

evening, going to look at it, and happening to stand

between the light and the box, so that my shadow fell

upon the insect, I observed, to my great astonishment,

the globes of the antennae, like two lanthorns, spreading

a dim phosphoric light. This singular phenomenon rais-

ed my curiosity, and, after having examined it several

times that night, I resolved to repeat my researches the

following day. But the animal being exhausted, died be-

fore the morning, and the light disappeared; and after-

wards, not being able to find any more specimens, I was
prevented from, ascertaining the fact by reiterated ex-

periments at different times."

PAWLE, in a ship, a small pieceof iron bolted to one

end of the beams of the deck, close to the capstan; but

yet so easily, as that it can turn about. Its use is, to

stop the capstan from turning back, by being made to

catch hold of the whelps; they therefore say> heave a

pawle; that is, heave a little more, for the pawle to get

hold of the whelps: and this they call pawling the cap-
stan.

PAWN", a pledge lodged for the security of the
payment of a sum of money borrowed. As the party
that pawns the goods has a general property therein,

they cannot be forfeited by the person that has them
in pawn, for any offence of his; neither can they be
taken in execution for his debt: on the other hand,
where goods are repawned for money, if after judgment
is obtained against the pawner for debt, the goods in the

pawnee's hands arc not liable to execution until such
time as the money lent is paid to the pawnee. He that

borrows money on a pawn is to have again the pledge

when he repays the same, or he may bring an action for

detaining it; and his very tender of the money revests

the special property in him. Likewise it has been held,

that where a broker refuses, on tendering the money, to

redeliver the goods, he thereupon shall be indicted. In
case goods are pawned for lent money, and no day fix-

ed for their redemption, they arc said to be redeemable
at any time during the pawner's life; and though they
may not he redeemed after his death, they may after

the death of the pawnee. Where the pawn is redeemable
on a certain day, it must be strictly observed, or upon
failure of payment it may be sold. Also it is the common
practice of the brokers, when no day is fixed for redemp-
tion, not to stay longer than a year for their money, at

the expiration of which time they usually sell the goods.
See also 39 and 40 Geo. III. c. 99.

PAY, in the sea language. The seamen say, pay
more cable, when they mean to let out more cable.

PAYING, among seamen. When the seams of a ship
are laid over with a coat of hot pitch, it is called paying
her; and when this is done with canvas, parcelling: also

when, after she is graved, and the soil burned off, anew
coat of tallow and soap, or one of train-oil, rosin, and
brimstone boiled together, is put on her, that is also call-

ed paying of a ship.

PAYMENT, is the consideration or purchase-money
for goods, and may be made by the buyer giving to the
seller the price agreed upon, either by bill or note, or by
money. Where a day certain is appointed for payment,
the party bound shall be allowed till the last moment of
the day to pay it in, if it is an inland bill. 4 T. R. 173.
Payment of money before the day is, in law, payment

at the day; for it cannot, in presumption of law, be any
prejudice to him to whom the payment is made, to have
his money before the time; and it appears by the party's
receipt of it, that it is for his own advantage to receive
it then. 5 Co. lir.

PEACE, in law, signifies a quiet and harmless beha-
viour towards the king and his people. The king, by his

office and dignity royal, is the principal conservator of
the peace within all his dominions, and may give au-
thority to any other to see the peace kept, and to punish
such as break it: hence it is usually called the king's
peace. All the great officers of state are generally con-
servators of the peace throughout the kingdom, and may
commit all breakers of it, or bind them in recognisance
to keep it. Also the sheriff, coroner, constables, and tith-

ingmen, are conservators of the pence within their own
jurisdiction; and may apprehend ail breakers of the peace,
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and commit them till they find sureties to keep the peace, reason of the monition and clause in their commission,

1 Black. 350. viz. in cases of difficulty to expect the presence of the

Peace, justices of the, arc persons appointed hy the justices of assize. 2. By the direction of the statute of l and

ilia's commission to attend to the peace of the county 2 P. and M. c. 13, which directs justices of the peace, in

case of manslaughter and other felonies, to take, the ex-

amination of the prisoner, and the information of the fact,

king
where they dwell. They were called guardians ot the

peace till the 36th year of Edw. III. c. 12, where they

arc called justices.

A justice of the peace must, hefore he acts, take the

oath of office, which is always done at the general quar-

ter sessions for the county, by virtue of a dedimus potes-

tatem out of chancery.
Sheriffs, coroners, attorneys, and proctors> may not

act as justices of the peace.

The power, office, and duty of this magistrate, extends

to an almost infinite number of instances, specified in

some hundreds of acts of parliament, and c\cvy year ac-

cumulating.
The commission of the peace does not determine hy

the demise of the king, nor until six months after, unless

sooner determined by the successor: but before his de-

mise, the king may determine it, or may put out any
particular person; which is most commonly done by a

new commission, leaving out such person's name.
Justices of the peace can only be appointed by the

king's special commission, and such commission must be

in his name; but it is not requisite that there should he

a special suit or application to, or wrarrant from, the

king for the granting thereof, which is only requisite for

such as are of a particular nature; as constituting the

mayor of such a town, and his successors, perpetual

justices of the peaee within their liberties, &c. which
commissions are neither revocable by the king, nor de-

terminable by his demise, as the common commission of

the peace is, which is made of course by the lord chan-

cellor, according to his discretion. 1 Lev. 219.

The form of the commission of the peace, as it is at

this day, was, according to Hawkins, settled by the

judges about the 23 Eliz. 4 Inst. 471.

Qualifications. On renewing the commission of the

peace (which generally happens when any person is new-

ly brought into the same), a writ of dedimus potestatem

is issued out of chancery to take the oath of him who is

,newly inserted, which is usually in a schedule annexed;

and to certify the same into that court at such a day as

the writ commands. Unto which oath are usually an-

nexed the oaths of allegiance and supremacy. Lamb. 53.

Jurisdiction. It seems now to be settled, that, justices of

the peace have no power to hear and determine felonies,

unless they are authorized so to do by the express words
of their commission; and that their jurisdictions to hear

and determine murder, manslaughter, and other felonies

and trespasses, is by force of the word assiguavimus in

their commission, which gives them, or two of them
/whereof one is of the quorum), power to hear and de-

and put the same in writing; and then to bail the priso-

ner if there is cause, and to certify the same with the

bail at the next general gaol-delivery; and therefore in

cases of great moment they bind over the prosecutors,

and bail "the party, if bailable, to the next general gaol-

delivery; but in smaller matters, as petty larceny, and

in some other cases, they bind over to the sessions; but

this is only in point of discretion and convenience, not

because they have not jurisdiction of the crime.

As to inferior offences, the jurisdiction herein given to

justices of the peace by particular statutes, is so various,

and extends to such a multiplicity of cases, that it would

be endless to endeavour to enumerate them. 6 Mod. 128.

It has been held, that not only assaults and batteries,

but libels, barratry, and common night-walking, and

haunting bawdy-houses, and such like offences, which
have a direct tendency to cause breaches of the peace,

arecognizable byjustices of the peace, as trespasses within

the proper and natural meaning of the word. 1 Lev. 159.

Duty. Justices of the peace are to hold their sessions

four times in the year, viz. the first week after Michael-

mas, the Epiphany, Easter, and St. Thomas. They arc

justices of record; for none but justices of record can

take a recognizance of the peace. Every justice of the

peace has a separate power, and may do all acts con-

cerning his office apart and by himself, and even may
commit a fellow-justice upon treason, felony, or breach of

the peace, and this is the ancient power which conserva-

tors of the peace had at common law. By several sta-

tutes justices may act, in many cases, where their com-
mission does not reach; the statutes themselves being a

sufficient commission. Wood, Inst. 79, 80.

Justice of the peace are authorized to do all things ap-

pertaining to their office, so far as they relate to the

laws for the relief, maintenance, and settlement of the

poor; for passing and punishing vagrants; for repair of

the highways; or to any other laws concerning parochial

taxes, levies, or rates; notwithstanding they are rated

or chargeable with the rates, with any place affected by
such their acts. Provided that this shall not empower
any justice for any county at large to act in the deter-

mination of any appeal to the quarter-sessions of such
county, from any order, matter, or thing, relating.to any
such parish, township, or place, where such justice is

so charged or chargeable. 16 Geo. II. c. 18.

The power of justices is ministerial, when they are

commanded to do any thing by a superior authority, as

the court of B. R. &c. In all other cases they act as

tcrmine felonies, &c. 2 Haw. P. C. 38. And hence it has judges; but they must proceed according to their corn-

been lately adjudged, that the caption of an indictment of mission, &c. Where a statute requires an act to be done
by two Justices, it is an established rule, that if the acttrespass before justices of the peace, without adding,

necnon ad diversas felonias, &c. assignat, is naught.

Trin. 7 (i. I. in B. R. But though justices of the peace,

by force of their commission, have authority to hear and
determine murder and manslaughter, yet they seldom
exercise a jurisdiction herein, or in any other offences

in which clergy is taken away, for two reasons: 1. By

is of a judicial nature, or the result of discretion, the

two justices must be present to concert and join in it,

otherwise it will be void: as in the orders of removal and
filiation, the appointment of overseers, and the allow-
ance of indenture of a parish apprentice; but where the

act is merely ministerial, they may act separately, as in
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the allowance of a poor-rate. This is the only art of

two justices which has been construed to be ministerial,

and the propriety of this construction has been justly

questioned. 4 Durnf. & East. 386.

If a justice of the peace does not observe the form of

proceeding directed by a statute, it is coram non judice,

and void; but if he acts according to the direction of the

statutes, neither the justices in sessions, nor B. II. can

reverse what he has done. Jones, 170.

Where a justice shall exceed bis authority in granting

a warrant, the officer must execute it, and he is indemni-

fied for so doing; but if it is in a case wherein he has no

jurisdiction, or in a matter whereof he has no cogni-

zance, the officer ought not to execute such warrant; for

the officer is bound to take notice of the authority and

jurisdiction of the justice. 10 Co. 76.

Justices acting improperly. If a justice of the peace

will not, on complaint to him made, execute his office, or

if he shall misbehave in his office, the party grieved may
move the court of king's bench for an information, and

afterwards may apply to the court of chancery to put

hiin out of commission. But the most usual way of com-

pelling justices to execute their office, in any case, is by

writ of mandamus out of the court of king's bench.

Where the plaintiff in an action against a justice, rhall

obtain a verdict, and the judge shall, in open court, cer-

tify on the back of the record, that the injury for which

such action was brought, was wilfully and maliciously

committed, the plaintiff shall have double costs. 24 G.

II. c. 44. And if a justice of peace acts improperly,

knowingly, information shall be granted. 27 G. III.

No justice shall be liable to be punished both ways,

that is, criminally and civilly; but before the court will

grant an information, they will require the party to re-

linquish his civil action, if any such is commenced: and

even in the case of an indictment, and though the indict-

ment is actually found, the attorney-general, on applica-

tion made to him, will grant a noli prosequi upon such

indictment, if it appears to him that the prosecutor is

determined to carry on a civil action at the same time.

Bur. 719.

If any action shall be brought against a justice for any

thing done by virtue of his office, be may plead the ge-

neral issue, and give the special matter in evidence; and

if he recovers lie shall have double costs. 7 Tac. c. 5.

Such action shall not be laid but in the county where the

fact was committed, 21 Tac. c. 12. And no suit shall

be commenced against a justice of the peace till after one

month's notice. And unless it is proved upon the trial

that such notice was given, the justice shall have a ver-

dict and costs. And no action shall be brought against

any constable or other officer, or any person acting by

his order and in his aid, for any thing done in obedience

to the warrant of a justice, till demand has been made,

or left at the usual place of his abode, by the party or by

his attorney, in writing, signed by the party demanding

the same, of the perusal and copy of such warrant, and

the same has been refused or neglected for six days after

such demand. And no action shall be brought against

any justice for any thing done in the execution of his of-

fice, unless commenced within six months after the act

committed. 24 G. II. c. 44.

PEACH* •" botany. See Amtgdalus.

PEACOCK. SeePAvo.

PEAK of Derbyshire, a chain of very high moun~
tains in the county of Derby in England, famous for the

mines they contain, and for their remarkable caverns.

The most* remarkable of these are Pool's-hole and El-

den- hole. The former is a cave at the foot of a high bill

called Coitmoss, so narrow at the entrance that passengers

are obliged to creep on all-fours; but it soon opens to a

considerable height, extending above a quarter of a mile,

with a roof somewhat resembling that of an ancient ca-

thedral. By the petrifying water coutinnually dropping in

many parts of the cave, are formed a variety of curious

figures, and representations of the works both of nature and

art. There is acolumn here as clear as alabaster, which is

called " the queen of Scots' pillar," because queen Ma-
ry is said to have proceeded thus far when she visited

the cavern. It seems, the curiosity of that princess had

led her thus far into the dark abode, and indeed there

are few travellers who care to venture farther; but others,

determined to see the end of all, have gone beyond it.

After sliding down the rock a little way, is found the

dreary cavity turned upwards: following its course, and
climbing from crag to crag, the traveller arrives at a

great height, till the rock, closing over his head on all

sides puts an end to any farther subterraneous journey.

Just at turning to descend, the attention is caught by a
chasm, in which is seen a candle glimmering at a vast

depth underneath. The guides say, that the light is at a
place near Mary queen of Scots' pillar, and no less than

80 yards below. It appears frightfully deep indeed to look

down; but perhaps does not measure anything like what
it is said to do. If a pistol is fired by the queen of Scots*

pillar, it will make a report as loud as a cannon. Near
the extremity there is a hollow in the roof, called « the

needle's eye;" in which if a candle is placed, it will repre-

sent a star in the firmament to those who are below. At
. little distance from this cave are two small clear streams,

consisting of hot and cold water, so near each other, that

the finger and thumb of the same hand may be put, the

one into the hot water, and the other into the cold.

Elden-holc is a dreadful chasm in the side of a moun-
tain; which, before the latter part of the last century,

was thought to be altogether unfathomable. In the time
of queen Elizabeth a poor man was let (iov q into it for

200 yards; but he was drawn up in a frenzy, and soort

after died. In 1682 it was examined by captain Collins,

and in 16 (J9 by captain Sturiny, who published their ac-
counts in the Philosophical Transactions. The latter de-

scended by ropes fixed at the top of an old lead-ore pit,

four fathoms almost perpendicular, and thence three fa-

thoms more obliquely, between two great rocks. At the
bottom of this he found an entrance into a very spacious
cavern, whence he descended along with a miner for 25
fathoms perpendicular. At last they came to a great
river or water, which he found to be twenty fathoms
broad and eight fathoms deep. The miner who accom-
panied him, insisted that tlvis water ebbed and Unwed
with the sea; but the captain disproved this assertion, bv
remaining in the place from three hours flood to two
hours ebb, during which time there was no alteration in

the height of the water. As they walked by the side of
this water, they observed a hollow in the rock some feet
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a'jove them. The miner went into this place, which
was the mouth of another cavern; and walked about
seventy paces in it, till he just lost sight of the cap-

tain. He then called to him, that he had found a rich

mine, but immediately after came running out, and cry-

ing that he had seen an evil spirit; nor could any per-

suasions induce him to return. The floor of these ca-

verns is a kind of white stone enamelled with lead ore,

and the roofs are encrusted with shining spar. On his

return from this subterraneous journey, captain Sturmy
was seized with a violent head-ache, which, alter contin-

uing four days, terminated in a fever, of which he died

in a short time.

Several years ago this cavern was visited by the late

Mr. James Ferguson, who tells us, that it consists of

two hollows one over another; but that the mouth of the

lowermost is now stopped up by planks of timber laid

across it, on which is a heap of stones thrown in at the

upper mouth, with a design to [ill up the cavern entirely;

which, however, will probably be never accomplished, on
account of its vast size.

PEAR, in botany. Sec Pyrus.

PEARCH, in ichthyology. See Perca.

PEARL, in natural history, a hard, white, shining

body, usually roundish, found in various kinds of testa-

ceous fishes.

Pearls, though esteemed of the number of gems by our
jewellers, and highly valued, not only at this time, but

in all ages, proceed only from a distemper in the creature

that produces them, analogous to the bezoars and other

stony concretions in several animals of other kinds.

The fish in which the largest and finest pearls are

usually produced, is the East Indian pearl-oyster, as it

is commonly called. Besides this shell there are many
others that are found to produce pearls; as the common
oyster* the muscle, and several others, the pearls of

which are often very good; but those of the true Indian

berberi, or pearl-oyster, are in general superior to all.

The small or seed-pearls, also called ounce-pearls, from
their being sold by the ounce and not by tale, are vastly

the most numerous and common; but as they increase in

size, they are proportionably less frequent; and this is

one reason of iheir great price. We have Scotch pearls

frequently as large as a little tare, some as big as a

large pea, and some few of the size of a horse-bean;

but these are usully of a bad shape, and of little value

in proportion to their weight. Philip II. of Spain had a

pearl perfect in its shape and colour, and of the size of

a pigeon's egg. The finest, and what is called the true

shape of the pearl, is a perfect round; but if pearls of a

considerable size are of the shape of a pear, as is not

unfrequently the case, they are not less valued, as they

serve for ear-rings and other ornaments. Their colour

ought to be a pure white; and that not a dead and life-

less, but a clear and brilliant one: they must be per-

fectly free from any "foulness, spot, or stain; and their

surfaces must be naturally smooth and glossy; for they

bring their natural polish with them, which art is not

able to improve.

All pearls are formed of the matter of the shell, and

consist of a number of coats spread with perfect regulari-

ty one over another, in the manner of the several coats
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of an onion, or like several strata of stones found in the

bladders or stomachs of animals, only much thinner.

The manner of fishing for pearls in the East Indies is

this: There are two seasons for pearl-fishing; the first is

in March and April, and the last in August and Septem-
ber; and the more rain there falls in the year, the more
plentiful are these fisheries. At the beginning of the

season there are sometimes 250 barks on the banks: the

larger barks have two divers, and the smaller one. As
soon as barks arrive at the place where the fish lie, and
have cast anchor, each diver binds a stone, six inches
thick and a foot long, under his body, which serves him
as a ballast, prevents his being driven away by the mo-
tion of the water, and enables him to walk more steadily

under the waves. They also tic another very heavy
stone to one foot, by which they are very speedily sent
to the bottom of the sea: and as the oysters are usually
firmly fastened to the rocks, they arm their hands with
leather mittens, to prevent their being wounded in pul-
ling them violently off; but this task some perform with
an iron rake. In the last place, each diver carries down
with him a large net, in the manner of a sack, tied to his

neck by a long cord, the other end of which is fastened
to the side of the hark. This net is to hold the oysters
gathered from the rock; and the cord is to pall up the
diver when his bag is full, or when he wants air. In
this equipage he sometimes precipitates himself sixty
feet under water; and as he has no time to lose, he no
sooner arrives at the bottom, than he begins to run from
side to side, tearing up all the oysters he meets with, and
cramming them into his budget.

At whatever depth the divers are, the light is so
great, that they easily see whatever passes in the sea;
and, to their great consternation, sometimes perceive
monstrous fishes, from which all their address in mud-
dying the water, &c. will not save them, but they un-
happily become their prey: and of all the dangers of the
fishery this is one of the greatest and most usual. The
best divers will keep under water near half an hour,
and the rest do not stay less than a quarter. During
this time they hold their breath, without the use of oils

or any other liquors; only acquiring the habit by long
practice. When they find themselves straitened, they
pull the rope to which the bag is fastened, and hold fast
by it with both hands; when those in the bark, taking the
signal, heave them up into the air, and unload them of
their fish; which is sometimes 500 oysters, and some-
times not above 50. Some of the divers need a moment's
respite to recover breath; others jump in again instantly,
continuing this violent exercise without intermission for
several hours.

On the shore they unload their barks, and lay their
oysters m an infinite number of little pits dug in the sand
four or five feet square, raising heaps of sand over them
to the height of a man; and in this condition they are left

till the rain, wind, and sun, have obliged them to open,
which soon kills them: upon this the flesh rots and dries;
and the pearls, thus disengage d, fall into the pit on their
taking out the she.ls. After clearing the pits of the jos-
ser filth, they sift the sand several times, in order to find
the pearl; but, whatever care thev take, they alwavs lose
a great many. After cleaning and drying the pearls,
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they are passed through a kind of sieve, according to their

sizes; the smallest arc then sold as seed pearls, and the

rest put up to auction, and sold to the highest bidder. See

also My a: and for the composition of the pear!, sec the

next article.

JfoMcr-o/'-PEA.RL, is the shell not of the pearl oyster,

but of another sea-fish of the oyster kind. This shell on

the inside is extremely smooth, and of the whiteness and
water of pearl itself; and it has the same lustre on the

outside, after the first laminae or scales have been cleared

oft" with aquafortis, and the lapidary's null. Mother-

of-pearl is used in inlaid works, and in several toys, as

snuff-boxes, &c.
Mother-of-pearl shells, when exposed to a red heat,

crackle, blacken, and emit a strong fetid odour. They
exfoliate, and become grey and white; when immersed in

acids, they effervesce. The acids take up only the lane,

and leave a number of thin membranaceous substances,

which still retain the form of the shell. From Mr.
llatchctt's experiments we learn, that these membranes
have the prop rties of coagulated albumen. Mother-of-

pearl shells then are composed of alternate layers of co-

agulated albumen and carbonat of lime, beginning with

the epidermis, and ending with the last formed mem-
brane. The animals which inhabit these shells increase

their habitation by the addition of a stratum of carbonat

of lime, secured by a new membrane; and as every ad-

ditional stratum exceeds in extent that which was previ-

ously formed, the shell becomes stronger as it becomes

larger.

Though this in general is the structure of the mother-

of-pearl shells, yet there is a considerable difference be-

tween the proportion of the component parts, and the

consistency of the albuminous part. Some of them, as

the common oyster-shell, approach nearly to the patellae,

the albuminous portion being small, and its consistence

nearly gelatinous; while others, as the haliotis iris, the

turbo olearius, the real mother-of-pearl, and a species

of fresh-water muscle analysed by Hatchett, the mem-
branes are distinct, thin, compact, and semitransparent.

Mother-of-pearl contains.

66 carbonat of lime

34 membrane

too

The pearl which is formed in some of these shells (see

the preceding article) resembles them exactly in its struc-

ture and composition. It is a beautiful substance of a

blueish-white colour, iridescent, and brilliant. It is com-

posed of concentric and alternate coats of thin mem-
brane and carbonat of lime. Their iridescence is obvi-

ously the consequence of the lamellated structure.

Mr. Hatchett found that what is called the bone of the

cuttle-fish is exactly similar to mother-of-pearl shells in

its composition.

From the comparative analysis of shells and bones

Mr. Hatchett was induced to compare them together, and
has shown that porcclanous shells bear a striking resem-

blance to enamel of teeth, while mother-of-pearl shells

bear the same resemblance to the substance of teeth or

bone: with this difference, that in enamel and bone the

earthy salt is phosphat of lime, whereas in shells it is

pure carbonat of lime.

Pearls, artificial. Attempts have been made to take-

out stains from pearls, and to render the foul opaque-
coloured ones equal in lustre to the Oriental. Abun-
dance of processes are given for this purpose in books of

secrets and travels; but they are very far from answer-
ing what is expected from them. Pearls may be cleaned
indeed from any external foulnesses by washing and rub-
bing them with a little Venice, soap and warm water, or
with ground rice and salt, with starch and powder-blue,
plaister of Paris, coral, white vitriol and tartar, cuttle-

bone, pumicestone, and other similar substances; but a
stain that reaches deep into the substance of pearls is

impossible to be taken out. Nor can a number of small
pearls be united into a mass similar to an entire natural
one, as some pretend.

There are, however, methods of making artificial

pearls, in such a manner as to be with difficulty distin-

guished from the best Oriental. The ingredient used for
this purpose was long kept a secret; but it is now disco-
vered to be a fine silver-like substance found upon the
under side of the scales of the May or bleak. The scales,
taken off in the usual manner, are washed and rubbed
with fresh parcels of fair water, and the several liquors
suffered to settle: the water being then poured off, the
pearly matter remains at the bottom, of the consistence of
oil, called by the French essence d'orient. A little of
this is dropped into a hollow bead of blueish glass, and
shaken about so as to line the internal surface; after

which the cavity is filled up with wax, to give solidity

and weight. Pearls made in this manner are distin-

guishable from the natural only by their having fewer
blemishes.

PEAT, a well known inflammable substance, used in
many parts of the world as fuel. There are two species.

It consists, according to Kirwan, of clay mixed with
calcareous earths and pyrites; sometimes also it contains
common salt. 'While soft it is formed into oblong pieces
for fuel, after the pyritaccous and stony matters arc
separated. By distillation it yields water, acid, oil, and
ammonia; the ashes containing a small proportion of
fixed alkali; and being either white or red according to
the proportion of pyrites contained in the substance.
The oil which is obtained from peat has a very pun-

gent taste, and an empyreumatic smell, less fetid than
that of animal substances, but more so than that of min-
eral bitumens: it congeals in the cold into a pitchy mass,
which liquefies in a small heat: it readily catches fire

from a candle, but burns less vehemently than other oils,
and immediately goes out upon removing the external
flame: it dissolves almost totally in rectified spirit of
wine into a dark brownish-red liquor.

It is evident that peat will vary as to composition,
according to situation and circumstance; and in almost
every place will be found somewhat different. The fo'-

lowingis an account of the peat found near Newbury in
Berkshire: It is a composition of the brain lies, twigs,
leaves, and roots of trees, with grass, straw, and plants,
particularly moss, which, having lain long in water, is

formed in a mass so soft as to be cut through with a
sharp spade. The colour is a blackish hi own, and it is
used in many places for firing. There i> -,\ s ;atum of
this peat on each side of the Kennet, near Newburv in
Berks, which is from about a quarter to half a mile wide,
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and many miles long. The depth below the surface of

the ground is from one foot to eight. Great numbers of

entire trees are found lying irregularly in the true peat.

They are chiefly oaks, alders, willows, and firs, and ap-

pear to have been torn up by the roots : many horses'

heads, and bones of several kinds of deer; the horns of

the antelope, the heads and tusks of boars, and the heads

of beavers, are also found in it. Not many years ago an

urn of a light-brown colour, large enough to hold about

a gallon, was found in the peat-pit in Speen moor, near

Newbury, at about ten feet from the river, and four feet

below the level of the neighbouring ground. Just over

the spot where the urn was found, an artificial hill was

raised about eight feet high; and as tiiis hill consisted

both of peat and earth, it is evident that the peat was

older than the urn. From the side of the river several

semicircular ridges are drawn round the hill, with

trenches between them. The urn was broken to shivers

by the peat-diggers who found it, so that it could not be

critically examined; nor can it be known whether any

thing was contained in it.

The ashes, properly burnt, are advantageously used

for a manure. See Husbandry.

There are many low grounds, which, nearly on a level

with small rivers, and sometimes even below it, are alter-

nately covered with earth and left by their waters, or

admit them in such a manner as to be continually fer-

mented by them. These grounds producing an enormous

quantity of plants crowded together, incessantly grow-

ing, and annually accumulating layer upon layer, their

soil becomes loaded to a greater or less depth with re-

mains of vegetables, or herbaceous stalks, interwoven

with each other in all directions, of a black and coaly

colour, and of a disagreeable or even fetid smell, which

indicate a considerably advanced stage of vegetable de-

composition. • ...

These remains, still solid and combustible, are known

by the name of turf or peat; and the place from which

they are taken are called bogs. Though peat consists of

coherent masses, belonging to a much larger mas.- ot one

single piece of a subterranean deposit, yet by separating

the filaments which compose their texture, we may dis-

tinguish several of the plants which have contributed to

then- formation. They are separable into ion-, s ;ft,

brown, or black stalks, sometimes indeed ol a blueisb or

violet colour, which have lost tne natural consistence of

the plants-' tv which they belonged, and are manifestly

altered in their texture as well as in tbeir nature.

When turf is heated in an apparatus lor distillation,

we obtain from it a yellow or reddish fetid water, an ex-

tremely stinking oil, carbonate of ammonia, and carbo-

nated hydrogen gas of a very disagreeable smell. The

residuum is a coal, frequently pyrophoric, from which

some salts may be extracted after incineration; particu-

larly muriates and sulphates of soda and potass, mixed

with phosphate of lime, calcareous sulphate, and oxides

of iron and mangau se. Every person knows the man-

ner in which turf burns in fire-places and furnaces, the

ill smell it emits, and the reddish ferruginous ashes it

leaves. Attempts have been made with some success to

divest it of these inconveniences, by half-burning it in

rlosc vessels, so as to char it like wood. 1 his process

has certainly its advantage. It must be mentioned, how-
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ever, that this charcoal is inferior to that commonly made

from wood; and that it is liable to take fire from the com-

bined action of air and water, so that it ought to he kept

for use in close places well secured.

Peat therefore is in reality the residuum of plants or

herbs half-decomposed, half-burned, reduced almost to

the state of charcoal, analogous in its nature to fossil

wood, which is equally carbonaceous. It is used as fuel,

Where there is no other. It may be very useful in forges:

its ashes are employed as manure. By lixiviation, salts

of use in the arts may be obtained from it. There are

some bogs which are "found to contain likewise sulphuret

of iron, or pyrites. This compound, so combustible in

moist air, heats them when they are exposed to it, and

even occasions them to take fire. Some of them, such as

those in the environs of Beauvais, are even capable of

furnishing by lixiviation sulphate of iron, which is form-

ed in them by exposure to the air. There is no doubt

that most peats may he employed for obtaining from them

by distillation an oil analogous to tar, as Becher pro-

posed in 1683.

PEBBLES, the name of a genus of fossils, distin-

guished from the flints by having a variety of colours.

These are defined to be stones composed of a crystalline

matter debased by earths of various kinds in the same

species; and then subject to veins, clouds, and other va-

riegations, usually formed by incrustation round a cen-

tral nucleus, but sometimes the effect of a simple concre-

tion; and veined like the agates, by the disposition which

the motion of the fluid they were formed in gave their

differently -coloured substances.

The variety of pebbles is so great, that a hasty descii-

ber would be apt to make almost as many species as he

saw specimens. A careful examination will teach us,

however, to distinguish them into a certain number of

essentially different species, to which all the rest may be

referred as accidental varieties. \Mien we find the same

colours, or those resulting from a mixture of the same,

such as nature frequently makes in a number of stones,

we shall easily be able to determine that these are all of

them the same species, though of different appearances;

and this whether the matter is disposed of in one or two,

or in twenty crusts, laid regularly round a nucleus; or

thrown irregularly, without a nucleus, into irregular

lines; or, lastly, if blended into an uniform mass.
These are the three states in which e\^ry pebble is

found; for if it has been naturally and regularly formed

by incrustation round a certain nucleus, we find that al-

ways the same in the same species, and the crusts not less

regular and certain. If the whole has been more hastily

formed, and the result only of one simple concretion, if

that has happened while its different substances were all

rnoi&t and thin, they have blended together and made a

mixed mass of the joint colour of them all. But if they

have been something harder when this has happ ned, and

too far concreted to diffuse wholly among one another,
they are found thrown together into irregular veins.

These are tiie natural differences of all the pebbles; uud

having regard to these in their several variegations, all

the known pebbles may be reduced to 34 species.
Such pebbles as are found in strata near the surface of

the earth, are much more brittle than those which lie in

deeper strata; and the more clear and transparent the
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sand is which is found among pebbles, the more beautiful

the pebbles are generally observed to be.

PECOBLENDE, one of the ores of uranium. See
Uranium.
PECORA, in zoology, the fifth order of the class

mammalia, in the Linnsean system: they are thus distin-

guished; fore-teeth upper, none; lower, cutting, many;
feet hoofed, cloven; food herbs, which they pluck? chew
the cud; stomachs four; the paunch to macerate and rumi-

nate the food; the bonnet, reticulate, to receive it; the

omasus, or maniples of numerous folds, to digest it; and

the abomasus or caijle, fasciatc, to give it acescency, and
prevent put it faction. In this order there are eight ge-

nera, viz. the antelope, bos, camelopardalis, camelus,
capra, cervus, moschus, and ovis.

PECTEN, the scallop; a genus of shell-fish, the cha-

racters of which are these: the animal is a tethys; the shell

bivalve and unequal; the hinge toothless, having a small

ovated hollow. This shell-fish is one of the spinners,

having the power of spinning threads like the muscles;

but they are much shorter and coarser than even those

of that fish, so that they can never be wrought into any
kind of work like the longer and finer threads of the pin-

na marina. The use of the threads which are spun by
the scallop is, to fix the creature to any solid body near
its shell. All these proceed, as in the muscle, from one
common trunk. It is an evident proof that the fish has a

power of fixing itself at pleasure to any solid body by
means of these threads, that after storms the scallops are

often found tossed upon rocks, were there were none the

day before; and yet those are fixed by their threads, as

well as those which had remained ever so long in their

place. They form their threads in the very same man-
ner with the muscle; only their organ which serves for

spinning is shorter, and has a wider hollow, whence the

threads are necessarily thicker and shorter.

The pectens, such as the sole pecten, the ducal-mantle

pecten, the knotted, and others, seem to be in general in-

habitants of the Indians seas; some of them frequent those

of Africa, and the South seas. The most remarkable
species is the maximus or great scallop, being the same
with what Barbut calls the ducal-mantle pecten. It has

fourteen rays, very prominent and broad, and striated

both above and below. They are rugged, and imbricat-

ed with scales. They grow to a large size, are found in

beds by themselves, are dredged up, and barrelled for

sale. The ancients say that they have a power of remov-

ing themselves from place to place by vast springs or

leaps. This fish was used both by the Greeks and Latins

as a food, When dressed with pepper and cummin, it

was taken medicinally. The scallop was commonly worn
by pilgrims on their hat, or the cape of their coat, as a

mark that they had crossed the sea in their way to the

Holy Land, or some distant object of devotion.

PECTI8, a genus of the class and order syngenesia
polygamia superMua. The cal. is five-leaved, eylindric;

florets in the ray live: down awned; reecpt. naked. There
are four species, annuals of the West Indies.

PECULIAR, in the canon law, signifies a particular

parish or church that has jurisdiction within itself for

granting probates of wills, and administrations, exempt
from the ordinary or bishop's courts. The king's chapel

is a royal peculiar, exempt from all spiritual jurisdiction,

vojl. in. 11

and reserved to the visitation and immediate government
of the king himself. There is likewise the arch-bishop's

peculiar; for it is an ancient privilege of the see. of Can-
terbury, that wherever any manors or advowsons be-

long to it, they forthwith become exempt from the ordi-

nary, and are reputed peculiars; there are fifty-seven

such peculiars in the see of Canterbury. Besides these,

there are some peculiars belonging to deans, chapters,

and prebendaries, which are only exempted from the ju-

risdiction of the archdeacon; these are derived from the

bishop, who may visit them, and to whom there lies an
appeal.

PEDALS. Sec Orgax.
PEDAL1UM, a genus of the class and order didyna-

mia angiospermia. The cal. is five-parted; the cor. five-

cleft; nect. subaceous; seeds two. There is one species,

an annual of the East Indies.

PEDESTAL. Sec Architecture.
PE DICELLAMA, a genus of insects, of the order

vermes mollusca: the generic character is, body soft and
seated on a rigid peduncle; aperture single. There are
three species. The P. tridens inhabits the north seas,

among the spines of echini: nect. smooth, hyaline, some-
times reddish; lobes of the head sometimes four, and three
times as long as the neck, rarely unarmed with awn, pe-

duncle reddish, and three times as lung as the neck. See
Plate CV. Nat. Hist. fig. 319.

PED1CULAMS, red-rattle, or louse-wort, a genus of
the didynamia angiospermia class of plants, the corolla
whereof consists of a single ringent petal; the tube is ob-
long and gibbous; the upper lip galeated, errcct, compres-
sed, and emarginatcd; the under one is patent, plane,
semitrifid, and obtuse; the fruit is a roundish acuminated
capsule; the seeds are numerous, roundish, compressed
and covered. There are 19 species. This plant is of a
cooling and (hying nature, whence it is recommended in
fistulas and other sinous ulcers. It also stop s haemor-
rhages and the menses.

PEDICULUS, louse, a genus of insects of the order
aptera: the generic character is, legs six, formed for
walking; mouth furnished with an exsertile pierce r; an-
tennae the length of the thorax; abdomen depressed, sub-
lobated.

This is a very numerous genus of insects, far more re-
markable for variety than elegance of apperance. Of
these strange and un pieasing animals some infest the bo-
dies of quadrupeds, others ofbirds, and some even those
of insects themselves. It must, however, be here observ-
ed, that many small insects infesting other animals, have
been often referred to the genus pediculus, which in re-
ality belong to those of acarus, monoculus, kc. kc.

The pediculus human us, or common louse, is so well
known as to render any particular description unneces-
sary. As a species, it is distinguished by its pale livid
colour, and lobated, oval abdomen. It is produced from
a small oval v^, properly called by the name of a nit,
which is fastened or agglutinated by its smaller end to the
hair on which it is deposited. From this egg proceeds
the insect, complete in all its parts, and differing only
from the parent animal in its smaller size. Sue hdiminut.v •

specimens arc far preferable, for microscopic observation,
to the full-grow n insects, showing in a more distinct manner
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tlto .. n of {he vicera, muscle-?, kc. kc. When
nincd by the microscope, the principal appear-

are as follows, viz. The trunk or proboscis, which
is generally conce;:k"J in its sheath or tube, is of a very
sharp from, and is furnished towards its upper part with
a few reversed aculei or prides; the eyes arc large,

smooth, and black: the stomach and the intestines, which
jreater part of the abdominal cavity, afford

an extremely distinct and curious view of the peristal-

tic motion; while the remifications of the trachea?, or re-

spiratory tubes, appear dispersed in an elegant manner
throughout various pints of the animal, and are particu-

larly observable towards their orifices on the sides of the

abdomen; the legs are each terminated by a double claw,

not greatly unlike that of a lobster, but of a much sharp-

er form; and the whole animal is every where covered by
a strong granulated skin. It is affirmed by Lewenhoek,
that the male is furnished at the extremity of the abdo-

men with a sting, and that it is this extremity which cau-

ses the chief irritation suffered from these animals; the

suction of the proboscis hardly seeming to have caused

any perceptible pain on the skin of his hand. The male
is readily distinguished from the female by having the

tail or tip of the abdomen rounded; in the female it is

forked or bifid. The same acuratc observer (Lewen-
hoek), being desirious of learning the proportion and
time of the increasing of these insects, placed two females

in a black silk stocking, which he wore day and night for

that purpose. He found that in six days, one of them
had laid fifty eggs, and upon dissecting it, he found as

many more in the ovary; he therefore concluded that in

twelve days it would have laid a hundred eggs: these eggs,

hatching in six days, which he found to be their natural

time, would probably produce fifty males and as many
females; and these females coming to their full growth in

eighteen days, might each of them be supposed, after

twelve days more, to lay also a hundred eggs; which in

.six days farther (the time required to hatch them) might

produce a younger brood of five thousand; so that in eight

weeks a louse might sec five thousand of its own descen-

dants.

The louse, in all ages enumerated among the pests of

mankind, has been sometimes represented as the mere
punishment of personal negligence, and sometimes com-

memorated as one of the most humiliating concomitants

of degraded pride; since, exclusive of the memorable and
impressive descriptions on this subject in the saGred

writings, we meet with various examples of characters

of no small degree of eminence who have suffered from

the attacks of this odious insect. The disorder, however,

commonly termed phthiriasis, is probably more owing to

want of attention during the first stages of its appearance,

than to any real constitutional cause in the patient; it be-

in"* entirely contrary to the nature of this insect to get

under the cuticle, as commonly supposed; and utterly in-

conceivable that a complaint merely external should be

able to resist mercurial or other preparations outwardly

used: there can be little doubt that such cases, whenever

they occur, would be effectually removed by a proper

application of a dilute solution of mercury sublimate.

"We must even venture to express our doubts whether a

real and genuine phthiriasis, considered as a primary

disease, has ever appeared. Notwithstanding this, we
£

are told by Pliny that Pherttydcs Sirius, Sylla the die-

tator, an . have died of this disorder.

The insects of this genus found on quadrupeds and

birds, may be considered as almost equalling the number

of the animals themselves; since few of cither division

exist, without one or more species peculiar to themselves.

PEDIGREE. See Descent.
PEDIMEjST. Sec Abchitrcture.
PEDOMETER, or Podometer, foot-measurer, or

way-wiser; a mechanical instrument, in form of a watch,

and consisting of various wheels and teeth; which, by

means of a chain, or string, fastened to a man's foot, or

to the wheel of a chariot, advance a notch each step, or

each revolution of the wheel; by which it numbers the

paces or revolutions, and so the distance from one place

to another.

Plate CHI. Pedometer, &c. figs. 1, 2, S, explains one

of Spencer and Perkin's pedometers or way-wiscrs,
which when worked in the pocket ascertains the number
of steps made by the wearer. The external appearance,
fig. I. is somewhat like that of a watch: in the place of

the watch-chain is a brass lever A, figs. 1 and 3, one end

of which is bent into a hook; the other has a hole a

through it, as shown in fig. 2, and has a cleft cut in it

through the hole; through this hole a wire passes, which

wire is fixed between the two studs b b, figs. 1 and 2, so

as to turn round freely; it also goes through the two arias

of the piece B, fig. 2, and is made fast to them so that

they turn with it the arm x, which is higher than the

other, and has a narrow opening cut in it, into which is

jointed a piece of steel D by a pin through its top; the

end of the lever A has two small screws in it so as to

close up the hole a, and pinch the wire which passes

through the hole tight. When the lever A is moved
backwards and forwards, it turns the wire by friction,

and moves the, piece B up or down till it is stopped by

its leaf d coming either against the under side of the dial,

or against the back of the case, as shown in fig. 3.; the

lever then slips round the pin. When the piece B is

moved up or down, it pushes or pulls the piece D in or

out of the case: the end of this is in two branches ej;

the latter ends in the plain point, the other is bent into a

hook; these branches take on each side of a small racket
wheel, in fig. 3, which has 10 teeth. When the lever A
is moved so as to draw back the piece D, the hook e takes

one of the teeth of the racket wheel n, and moves it round
one tooth: at the same time the point

;

/slips over the

sloping side the opposite tooth, and when the piece D is

pushed in, it also moves the wheel round one tooth in the

same, direction as while the hoof e slips over the teeth

ready for the next movement. The racket m has a pi-

nion of 6 teeth on its under side, which tacks into a

wheel n of 60 teeth; on the spindle of this wheel (which
projects through the dial), is fastened the long hand i,

fig. l. As the wheel m makes one revolution for ten

strokes of the lever A, and its pinion has one-tenth of

the number of teeth in the wheel ra, it is evident that 100
strokes of the lever will be required for one revolution
of the wheel n, and hand i. The wheel n has a pinion of

six leaves onjjt, which gives motion to a wheel o of 60
teeth, which turns r of 60 teeth, on whose arbour the
hand t, fig. 1. is fastened: the wheel o has a pinion of 6

leaves on the under side of it, which moves a wheel y of
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72 teeth, which carries -^hp- hand 5, fig. 1.; by this ar-

rangement the hand t will turn once round for 1000
strokes of the lever A; its dial is divided into 10 each,

answering to 100, or one revolution of the hand i. The
index s will turn round once for 1200 strokes of the le-

ver; and its circle is divided into 12 parts, each of which
denotes one revolution of the hand t, or 100 strokes of

the lever'; the hands are not fastened to their spindle,

but can be turned round to set them all to O when it is

going to be used. The best method of placing the ma-
chine, is with a case up m the thigh, the lever A brought
towards the button of the waistband, and if possible, the

joints of the lever over the joints of the thigh; that the

lever being over the belly is at rest, while the motion of

the thigh moves the case part of the machine at every
step. Set all the hands to O; and when 100 paces are

walked, the long hand will have made one revolution,

and the baud will move to the figure 1, and so on as be-

fore described. Persons of middle stature are found to

make about 1000 paces in a mile; but it is best to walk
a mile several times, observing each time by the machine,
the number of paces each time, and the average of these

will serve to calculate by.

PEEK, in the sea-language, is a word used in various

senses. Thus the anchor is said to be a-peek, when the

ship being about to weigh, comes over her anchor in such
a manner that the cable hangs perpendicularly between
the hawse and the anchor. To heave a-peek, is to bring
the peek so that the anchor may hang a-peek. A ship is

said to ride a-peek, when lying with her main and fore-

yards hoisted up, one end of her yards is brought down
to the shrouds, and the other raised up on end; which is

chiefly done when she lies in rivers, lest other ships fall-

ing foul of the yards should break them. Riding a broad
peek, denotes much the same, excepting that the yards
are only raised to half the height. Peek is also used for

a room in the bold, extending from the bits forward to

the stem: in this room men of war keep their powder,
and merchantmen their victuals.

PEERS, in our common law, are those who are im-
pannelled in an inquest upon any man, for the convicting

or clearing him of any offence, for which he is called in

question; and the reason is, because the course and cus-

tom of our nation is to try every man in such a case by
his equals, or peers.

Peers of the realm, arc the nobility of the kingdom,
and lords of parliament; who are divided info dukes,
marquises, carls, viscounts, and barons; and the reason
why they are called peers is, because notwithstanding
there is a distinction of dignities in our nobility, yet in

all public actions they are equal, as in their votes of par-
liament, and in passing upon the trial of any nobleman.

It seems clearly, that the right of peerage was origi-

nally territorial; that is, annexed to lands, houses, cas-

tles, kc; the proprietors and possessors of which were,
in right of those estates, allowed to be peers of the realm,
and were summoned in parliament to do suit and service

to their sovereign; anil, when the land was alienated, the

dignity passed with its appendant Thus the bishops
still sit in the house of lords, in right of succession to cer-

tain ancient baronies annexed, or supposed to be annexed
to their episcopal lands. But afterwards, as alien:-,

grew frequent; the dignity of peerage was confined to

PEG
the lineage of the party ennobled; and instead of terri-

torial, became personal. Actual proof of a tenure by ba-

rony became no longer necessary to constitute a lord of

parliament; but the record of the writ of summons to him

or his ancestors, was admitted as a sufficient evidence of

the tenure.

Peers are now created either by writ, or patent; for

those who claim by prescription must suppose either a

writ or patent made to their ancestors, though by length

of time it may be lost. The creation by writ or the

king's letter, is a summons to attend the house of peers,

by the style and title of that barony which the king is

pleased to confer; that by patents is a royal grant to a

subject, of any dignity and degree of peerage. The
creation by writ, is the more ancient way; but a man is

not ennobled by it unless he actually takes his seat in

the house of lords; and therefore the most usual, because

the surest way, is to grant the dignity by patent, which

ensures to a man and his heirs, according to the limita-

tions thereof, though he never himself makes use of it. 1

Black. 399.

In criminal cases, a nobleman is tried by his peers.

Peers shall have the benefit of clergy for the first offence

of felony without being burned in the hand.

PEERESS, a woman who is noble by descent, crea-

tion or marriage. If a peeress by descent or creation,

marries a person under the degree of nobility, she still

continues noble; but if she obtains that dignity only bv
marriage, she loses it, on her afterwards marrying a
commoner; yet, by the curtesy of England, she retains
the title of her nobility. No peeress can be arrested for
debt or trespass; for though on account of their sex,
peers cannot sit in the house of lords, yet they enjoy the
privileges of peers, and therefore ail peeresses by birth
are to be tried by their peers.

PEGANUM, wild-rue, or harmel, a genus of the do*
decandria nionogynia class of plants, the flower of which
consists of five oval petals; and its fruit is a trilocular
capsule containing a great many small seeds. There are
two species.

This herb is said to have an inebriating and soporific
quality.

PEGxVSUS, in astronomy, a constellation of the
northern hemisphere, in form of a Hying horse; said by
different authors to contain 19, £0, and 93 stars.
Pegasus is also a genus of fishes of the order nantcs:

the generic character is, snout elongated, mouth beneath;
pectoral fins large, ventral single-rayed; body depressed!
mailed, with the abdomen divided into bony'segme::
Pegasus draco, dragon pegasus. The principal spe-

cies of this genns, the pegasus draco, is a small fish of
about the length of three or four inches, and is remarka-
ble for the size of its pectoral fins, which are supposed
to enable it, like the exoceeti and some other fishes
support itself for some moments in the air, while it
springs occasionally over the surface of the water: the tho-
rax or superior part of the body is of a broad, slightly
flattened, squarish form, and is marked both above and
beneath by several radiated shields or bony tubercles of
considerable size; from each side of the abdomen springs
a len^ihened cirrus, which may he considered as supply-
ing the place of a ventral fin: from the thorax the body-
decreases suddenly in diameter, and is marked into scve-
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ral divisions ov transverse segments; the tail is small
nnd slightly rounded; the pectoral fins, as before observ-
ed} are Large in proportion to the size of the animal,
and of a rounded shape, with a kind of scolloped or in-

dented outline; the eyes are large and protuberant, and
the snout of a subcorneal form, but with a slight dilatation

towards the tip, so as to appear spatule-shaped when
viewed from above; the colour of the whole animal is

whitish, with a slight cast of pale brown. It is a native

of the Indian seas. See Plate CV. Nat. liist. fig. 320.

2. Pegasus volans: length about three inches; snout
much elongated; on the head a rhomboid al depression,
and behind it two deep subpentagonal cavities; last joints

of the body, next the tail, pointed on each side. Native
of the Indian seas.

3. Pegasus natans: length three or four inches; shape
much more slender than that of the P. volans; colour

yello.visii-brown, whitish beneath. Native of the Indian

seas.

PELAGIANS, a Christian sect who appeared before

the latter part of the fourth, or the beginning of the

fifth century. Pelagius, the author of this sect, was born
in Wales, and his name was Morgan, which in the Welsh
language signifies sea-born; whence he has his Latin
name Pelagius. St. Austin gives him the character of a
very pious man, and a Christian of no vulgar rank; ac-

cording to the same father, he travelled to Home, where
he associated himself with persons of the greatest learn-

ing and figure, and wrote his commentaries on St.

Paul's epistles, and his letters to Melania and Demetrius;
but being charged with heresy, he left Rome, and went
into Africa, and thence to Jerusalem, where ho settled.

He died somewhere in the East, but where is uncertain.

He was charged with maintaining the following doc-

trines: t. That Adam was by nature mortal, and wheth-
er he had sinned or not, would certainly have died. 2.

That the consequences of Adam's sin were confined to

his own person. 3. That new-born infants arc in the

same condition with Adam before the fall. 4. That the

law qualified men for the kingdom of heaven, and was
founded upon equal promises with the gospel. 5. That the

general resurrection of the dead does not follow in vir-

tue of our Savour's resurrection. 6. That the grace of

God is given according to our merits. 7. That this grace

is not granted for the performance of every moral act;

the liberty of the will, and information in points of duty,

being sufficient, &c. Pelagius's sentiments were condemn-

ed by several councils in Africa, and by a synod at An-
tioch.

There was also a sect of semi-pelagians; who, with the

orthodox, allowed of original sin; but denied that the

liberty of the will could be so far impaired thereby, that

men could not of themselves do something which might

induce God to afford his grace to one more than another;

and as to election, they held, that it depended on our

perseverance; God choosing only such to eternal life, as

continued stedfast in the faith.

PELECOIDES, in geometry, a figure in form of a

hatchet: such is the figure BCDA, (see PI. CXII. Mis-

eel, fig. 182.) contained under the two inverted quadran-

tal arcs AB and AD; and the semicircle BCD. The area

of the pelecoides is demonstrated to be equal to the

square AC, and that again to the parallelogram EB. It

is equal to the square AC, bceau-eii wants of the square

on the left hand the two segments AB and AC, which

are equal to the two segments BC and CD, by which it

exceeds on the right hand.
PELICAN, in chemistry, a kind of double glass ves-

sel, used in distilling liquors by circulation: it consists

of a cucurbit and alembic head," with two tubes bending

into the cucurbit again.

PELICAMS, in ornithology, a genus belonging to

the order of anseres. The bill is straight, without teeth,

and crooked at the pointy the face is naked; and the feet

are palmated. See Plate CV. Nat. Hist. fig. 321. Mr.
Latham enumerates no less than 30 different species of

this genus, besides var' 'ies. The most remarkable sectn

to be these tiiat follow:

1. The carbo, or cormorant, sometimes exceeds seven
pounds in weight; the length three feet four; the extent

four feet two; the bill dusky, five inches long, destitute

of nostrils; the base of the lower mandible is covered with

a naked yellow- skin, that extends under the chin, ami
forms a sort of pouch: a loose, skin of the same colour
reaches from the upper mandible round the eyes and an-

gles of the mouth; the head and neck are of a sooty black-

ness, but under the chin of the male the feathers arc

white; and the head in that sex is adorned with a short,

loose, pendant crest; in some the crest and hind part of

the head are streaked with white. The coverts of the

wings, the scapulars, and the bark, are of a deep green,
edged with black, and glossed with blue; the quill-feath-

ers and tail dusky; the legs are short, strong, and black;
the middle claw serrated on the inside; the irides are of

a light ash-colour.

The birds occupy the highest parts of the cliffs that
impend over the sea: they make their nests of sticks, sea-
tang, grass, &c. and lay six or seven white eggs of an
oblong form. In winter they disperse along the shores,
and visit the fresh waters, where they make great ha-
vock among the fish. They are remarkably voracious,
having a most sudden digestion, promoted by the infi-

nite quantity of small worms that till their intestines.

The cormorant has the rankest and most disagreeable
smell of any other bird, even when alive. Its form is

disagreeable, its voice hoarse and croaking, and its

qualities base. These birds, however, have been trained
to fish, as falcons to fowl. Whitclock tells us, that he
had a cast of them manned like hawks, and which would
come to hand. He took much pleasure in them; and re-

lates, that the best he had was one presented him by
Mr. Wood, master of the cormorants to Charles I. It is

well known that the Chinese make great use of these
birds, or a congenerous sort, in fishing; and that nut
for amusement, but profit.

2. The graculus, or shag, is much inferior in size to

the cormorant; the length is 27 inches; the breadth three
feet six; the weight three pounds and three quarters.
The bill is about four inches long, and more slender
than that of the preceding; the head is adorned with a
crest two inches long, pointing backward; the whole plu-
mage of the upper part of this bird is of a fine and very
shining green; the edge of the feathers a purplish black;
hut the lower part of the back, the head, and the neck,
wholly green; the belly is dusky; the tail of a dusky
hue, tinged with green; the legs are black, and like those



PELICANUS.

of the cormorant. Both these kinds agree in their man-
ners, and breed in the same places; and what is very

strange, in web-footed birds, will perch and build in

trees; both swim with their head quite erect, and arc ve-

ry difficult to be shot; for, like the grebes and divers, as

soon as they see the flash of a gun, thep pop under water,

and never rise hut at a considerable distance.

3. The bassanus, gannet, or solan goose, weighs se-

ven pounds; the length is three feet one inch; the breadth

six feet two inches. The bill is six inches long, straight

almost to the point where it inclines down; and the sides

are irregularly jagged, that it may hold its prey with

more security; it has no nostrils, butin their place a long

furrow, that reaches almost to the end of the bill; the

whole is of a dirty white, tinged with ash-colour.

From the corner of the mouth is a narrow slip of black

bare skin, that extends to the hind part of the head; be-

neath the chin is another, that, like the pouch of the pe-

lican, is dilatable, and of size sufficient to contain five

or six entire herrings; which in the breeding season it

carries at once to its mate or its young.

The young birds, during the first year, differ greatly

in colour from the old ones; being of a dusky hue, speck-

led with numerous triangular white spots; and at that

time resemble in colour the speckled diver. Each bird,

if left undisturbed, would only lay one egg in the year;

but if that is taken away, they will lay another; it' that

is also taken, then a third, but never more that season.

The egg is white, and rather less than that of the com-

mon goose; the nest is large, and formed of any thing

the bird finds floating on the water, such as grass, sea-

plants, shavings, &c. These birds frequent the isle of

Alisa in the frith of Clyde; the rocks adjacent to St.

Kilda; the Stalks of Souliskerry, near the Orkneys; the

Skelig isles off the coasts of Kerry, Ireland; and the

Bass isle in the frith of Forth: the multitudes that inha-

bit these islands are prodigious.

4. The sulla, or booby, is somewhat less than a goose.

The colours of the body are brown and white; but vari-

ed so in different individuals, that they cannot be de-

scribed by them. Their wings are very long; their legs

and feet pale yellow, shaped like those of cormorants.

They frequent the Bahama islands, where they breed

all months in the year, laying one, two, or three eggs on

the bare rock. While young, they are covered with a

while down, and continue so till they are almost ready

to fly. They feed on fish like the rest of this genus; but

have a very troublesome enemy in the man-of-war bird,

which lives on the spoils obtained from other sea-birds,

particularly the booby. As soon as this rapacious enemy
perceives that the booby has taken a fish, he flies furi-

ously at him, upon which the former dives to avoid the

blow; but as be cannot swallow his prey below water, he

is soon obliged to come up again with the fish in his bill

as before, when he suffers a new assatdt; nor does his

enemy cease to persecute hitn till he lets g.) the fish,

which the other immediately carries off.

5. The aquilus, or man-of-war bird, is in the body
about the size of a large fowl; in length three feet, and

in breadth fourteen. The bill is slender, tive inches long,

nnd much curved at the ooint; the colour is dusky; from
the under mandible hangs a large membranaceous bag
attached some way down the throat, as in the pelican,

and applied to the same uses; the colour of this is a fine

deep red, sprinkled on the sides with a few scattered fea-

thers; the whole plumage is brownish black, except the

wing-coverts, which have a rufous tinge; the tail is long

and much forked; the outer feathers are eighteen inches

or more in length, the middle ones from seven to eight;

the legs are small, all the toes are webbed together, and
the webs arc deeply indented; the colour of them is dus-

ky red.

The frigate-pelican, or man-of-war bird, as it is by
some called, is chiefly, if not wholly, met with between
the tropics, and ever out at sea, being only seen on the

wing. Sometimes it soars so high in the air as to be
scarcely visible, jet at other times approaches the sur-

face of the sea, where, hovering at some distance, the

moment he spies a fish he darts down on it with the ut-

most rapidity, and seldom without success, flying up-

wards again as quick as he descended. It is also seen to

attack gulls and other birds which have caught a fish,

when it obliges them to disgorge it, and then takes care
to seize it before it falls into the water.

6. The onocrotalus, or pelican of Asia, Africa, and
America; though Linnaeus thinks that the pelican of

America may possibly be a distinct variety. This crea-

ture, in Africa, is much larger in the body than a swan,
and somewhat of the same shape and colour. Its four

toes are all webbed together, and in some measure re-

sembles those of a swan; but that singularity in which
it differs from ail other birds is in the bill, and the great
pouch underneath. This enormous bill is 15 inches from
the point to the opening of the mouth, which is a good
way back behind the eyes. At the base the bill is some-
what greenish, but varies towards the end, being of a
reddish blue. It is very thick in the beginning, but ta-

pers off to the end, where it hooks downwards. The
under chap is still more extraordinary; for to the lower
edges of it hangs a bag, reaching the whole length of the
bill to the neck, which is said to be capable of containing
15 quarts of water. This bag the bird has the power of
wrinkling up into the hollow of the under chap; but by
opening the bill, and putting the hand down into the bag,
it may be distended at pleasure. The first thing the
pelican does in fishing is, to fill up the bag; and then it

returns to digest its burden at leisure. Tertre affirms,

that it will hide as many fish as will serve GO hungry
men at a meal.

This pelican was once also known in Europe, particu-
larly in Russia; but it seems to have deserted ourcoasts.
This is the bird of which so many fabulous accounts have
been propagated; such as its feeding its young' with its

own blood, and its carrying water into the desert for them
in its great reservoir. But the absurdity of the first ac-
count answers itself; and as for the latter, the pelican
uses its hag for wvy different purposes than that of filling

it with water.

The pelican feeds her young with fish macerated for
some time in her bag, and when they cry, dies off for a
new supply. Labat tells us, that he took two of tl

when very young, and tied them by the leg to a post
stuck in the ground, where ho had the pleasure of seeing
the old one for several days come to feed them, remain-
ing with them the greatest part of the day, and spending
the night on the branch of a tree that hung over thorn.
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By these means (hey were all three become so familiar,

that they suffered themselves to be handled; and the young
ones very kindly accepted whatever fish he offered them.

These they always put first into their bag, and then

swallowed at tlieir leisure.

It seems, however, that they arc but disagreeable and

useless domestics; tlieir gluttony can scarcely be satisfied;

their flesh smells very rancid, and tastes a thousand times

worse than it smells. The native Americans kill vast

numbers; not to eat, for they are not fit even for the ban-

quet of a savage, but to convert their large bags into

purses and tobacco-pouches. They bestow no sin ail pains

in dressing the skin with salt and ashes, rubbing it well

with oil, and then forming it to their purpose. It thus

becomes so soft and pliant, that the Spanish women some-

times adorn it with gold and embroidery, to make work-

bags of.

PELLICLE, among physicians, &c. denotes a thin

film, or fragment of a membrane.
When any liquor is evaporated in a gentle heat, till a

pellicle arises at top, it is called an evaporation to a pel-

licle; wherein there is just liquor enough left, to keep the

.salts in fusion.

PELTARIA, a genus of the siliculosa order, in the

tetradynamia class of plants; and in the natural method
ranking under the 39th order, siliquosse. The silicula

is entire, and nearly orbiculated, compressed plane, and

not opening. There arc two species, herbs of the Cape.

PELVIS, in anatomy, the lower part of the cavity of

the abdomen, thus called from its resemblance to a ba-

spn, or ewer, in Latin called pelvis. Sec Anatomy.
PEN, fountain, is a pen made of silver, brass, &c.

contrived to contain a considerable quantity of ink, and

let it flow out by gentle degrees, so as to supply the wri-

ter a long time without being under the necessity of

taking fresh ink. The fountain-pen is composed of se-

veral pieces, as in the plate, where the middle piece F
tarries the pen, which is screwed into the inside of a lit-

tle pipe, which again is soldered to another pipe of the

same bigness as the lid G; in which lid is soldered a male

screw, for screwing on the cover, as also for stopping a

tittle hole at the place, and hindering the ink from passing

through it. At the other end of the piece F is a little

pipe, on the outside of which the top-cover H may be

screwed. In the cover there goes a port-crayon, which

is to be screwed into the last-mentioned pipe, in order to

gtop the end of the pipe, into which the ink is to be pour-

ed by a funnel. To use the pen, the cover G must be

taken off, and the pen a little shaken, to make the ink

run more freely.

PENANCE, in our canon law, is an ecclesiastical

punishment chiefly adjudged to the sin of fornication.

The punishment is thus described by the canons: the de-

linquent is to stand in the church- porch on some Sunday,

bareheaded and barefoot, in a white sheet, with a white

wand rn his hand, bewailing himself, and begging every

one to pray for him; then he is to enter the church, and

falling down, is to kiss the ground: and at last is to

be placed on an eminence in the middle of the church,

over against the minister, who is to declare the foulness

of his crime which is odious to God, and scandalous to

the congregation. If the crime is not notorious, the ca-

nons allow the punishment to be commuted at the party's

PAT
request for a pecuniary mulct, for the benefit of the

pool*, ecc.

PEN^EA, a plant of the tetramlria monogynia class,

with a monopetalous campaniform flower; and a quad-

ragonal capsule for its fruit, containing four cells, with

two oblong seeds in each. There are nine species.

This plant has been erroneously supposed to have pro-

duced the sarcocollaof the shops.

PENDANT, an ornament hanging at the ear, fre-

quently consisting of diamonds, pearls, and other pre-

cious stones.

Pendants, in heraldry, parts hanging down from the

label, to the number of three, four five, or six at most,

resembling the drops in the Doric frieze.

Tenoants of a ship, are those streamers or long co-

lours which are split and divided into two parts ending

in points, and hung at the head of masts, or at the yard-

arm ends.

PENDULUM, in mechanics, any heavy body, so sus-

pended as that it may swing backwards and forwards,

about some fixed point, by the force of gravity.

These alternate ascents of the pendulum, are called its

oscillations, or vibrations; each complete oscillation be-

ing the descent from the highest point on one side, down
to the lowest point of the arch, and so on, up to the

highest point on the other side. The point round which

the pendulum moves, or vibrates, is called its centre of

motion, or point of suspension; and a right line drawn
through the centre of motion, parallel to the horizon,

and perpendicular to the plane in which the pendulum
moves, is called the axis of oscillation. There is also a

certain point within every pendulum, into which, if all

the matter that composes the pendulum were collected,

or condensed as into a point, the times in which the vi-

brations would be performed, would not be altered by
such condensation, and this point is called centre of oscil-

lation. The length of the pendulum is usually estimat-

ed by the distance of this point below the centre of mo-
tion; being always near the bottom of the pendulum; but

in a cylinder, or any other uniform prism or rod, it is at

the distance of one third from the bottom, or two thirds

from and below the centre of motion.
The length of a pendulum, so measured to its centre of

oscillation, that it will perform each vibration in a second
of time, thence called the second's pendulum, has, in the

latitude of London, been generally taken at 39T%- or 59|
inches; but by some very ingenious and accurate experi-
ments, the late celebrated Mr. George Graham found
the true length to be 39 J*fo, inches or 39j inches very
nearly.

The length of the pendulum vibrating seconds at Paris,
was found by Varin, Des Hays, De Glos, and Godin.to
be 440|- lines; by Picard 44 0£ lines; and by Mairan 440^
lines.

Galileo was the first who made use of a heavy body
annexed to a thread, and suspended by it, for measuring
time, in bis experiments and observations. But accord-
ingto Sturmius, it was Riccioli who first observed the
isochronism of pendulums, and made use of them in
measuring time. After him, Tycho, Langrenc, Wedeline,
Mersenne, Kircher, and o ve'd the same thing;
though it is said, without any intimation of what hid
be^n done by Riccioli. But it was the celebrated Huy-
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gens who first demonstrated the principles and proper-
ties of pendulums, and probably the first who applied

them to clocks. He demonstrated, that it' the centre of
motion was perfectly fixed and immoveable, and all man-
ner of friction, and resistance of the air, &e. removed,
then a pendulum, once set in motion, would forever con-
tinue to vibrate without any decrease of motion, and
that all its vibrations would be perfectly isochronal, or
performed in the same time. Hence the pendulum has
universally been considered as the best chronometer or
measurer of time. And as all pendulums of the same
length perform their vibrations in the same time, without

regard to their different weights, it has been suggested,
by means of them, to establish an universal standard for

all countries.

Pendulums are cither simple or compound; and each
of these may be considered either in theory, or as in

practical mechanics among artisans.

A simple pendulum in theory, consists of a single

weight, as A, Plate CXII. Miscel. fjg. 183. considered
as a point, and an indexible right line AC, supposed void

of gravity or weight, and suspended from a fixed point or
centre, C, about which it moves.
A compound pendulum, in theory, is a pendulum consist-

ing of several weights moveable about one common cen-

tre of motion, hut connected together so as to retain the

same distance both from one another, and from the cen-

tre about which they vibrate.

The doctine and laws of pendulums. 1. A pendulum
raised to B, through the arc of the circle AB, will fall

and rise again, through an equal arc, to a point equally

high, as D; and thence will fall to A, and again rise to

B; and thus continue rising and falling perpetually. For
it is the same thing, whether the body falls down the in-

side of the curve BAD, by the force of gravity, or is re.

taincd in it by the action of the string: for they will both

have the same effect; and it is otherwise known, from the

oblique descents of bodies, that the body will descend and
ascend along the curve in tlaj manner above described.

Experience also coufirms this theory, in any finite

number of oscillations. But if they are supposed infi-

nitely continued, a difference will arise. For the resis-

tance of the air, and the friction and rigidity of the string
about the centre C, will take off part of the force acquir-
ed in falling; whence it happens that it will not rise pre-
cisely to the same point from whence it fell.

Thus, the ascent continually diminishing the oscilla-

tion, this will be at last stopped, and the pendulum will

hat'g at rest in its n.itural direction, which is perpendi-
cular to the horizon.

Now, as to the real time of oscillation in a circular
arc BAD; it is demonstrated by mathematicians, that if

p =3.1416, denote the circumference of a circle whose
diameter is 1; ^-16-^ feet, or 193 inches, the space a
heavy body falls in the first second of time; and r= CA,
the length of the pendulum; also a= AE, the height of
the arch of vibration; then the time of each oscillation in

v
the arc BAD, will be equal to p ^z— x into the infinite

2e

the diameter of the arc described, or twice the length of
the pendulum.
And here, when the arc is a small one, as in the case

of the vibrating pendulum of a clock, all the terms of this

series after the 2d may be omitted, on account of their

smallness; and then the time of a whole vibration will

T (I

be nearly equal to p,/— x (1 -! ). So that the times
~g Br

of vibration of a pendulum in different small arcs of the
same circle, are as 8r -f a; or 3 times the radius, added
to the versed sine of the semi-arc.
And farther, if D denotes the number of degrees in

the semi-arc AB, whose versed sine is a, then the quan-
tity last mentioned, for the time of a whole vibration, is

changed top ^~x (I + g^J ). And therefore the

series 1 4- V 5
2a2 1'

T
.3 2.5 2a3

2-«i 2>.W 2~.4%6-(^
&c. where d -= 2r is

times of vibration in different small arcs, are as 52524
-f D 2

, or as the number 52524 added to the square of the
number of degrees in the semi-arc AB.

2. Let CB be a semicycloid, having its base BC pa-
rallel to the horizon, and its vertex B downwards; and
let CD be the other half of the cycloid, in a similar po-
sition to the former. Suppose a pendulum-string, of the
same length with the curve of each semicycloid BC, or
CD, having its end fixed in C, and the thread applied
all the way close to the cycloidal curve BC, and conse-
quently the body or pendulum-weight coinciding with
the point B. If now the body is let go from B, it will
descend by its own gravity, and in descending it will
unwind the string from off the arch BC, as at the posi-
tion CGH; and the ball G will describe a semicycloid
BHA, equal and similar to BGC, when it has arrived at
the lowest point A; after which, it will continue its mo-
tion, and ascend, by another equal and similar semicy-
cloid AKD, to the same height D, as it fell from at B,
the string now wrapping itself upon the other arch CID.
From D it will descend again, and pass along the whole
cycloid DAB, to the point B; and thus perform contin-
ual successive oscillations between B and D, in the curve
of a cycloid; as it before oscillated in the curve of a cir-
cle, in the former case.

This contrivance to make the pendulum oscillate in the
curve of a cycloid, is the invention of the celebrated
lluygens, to make the pendulum perform all its vibra-
tions in equal times, whether the arch, or extent of the
vibration, is great or small; which is not the case in a
circle, where the larger arcs take a longer time to run
through them than the smaller ones do, as is well known
both from theory and practice.
The chief properties of the cycloidal pendulum then,

as demonstrated by Hujgens, are the following: 1st.
I hat the time of an oscillation in all arcs, whether
larger or smaller, is always the same quantity, viz.
whether the body begins to descend from the point B,
and describes the semiarch BA; or that it begins at II,
and describes the arch HA; or that it sets out' from any
other point; as it will descend to the lowest point A in
exactly the same time. And it is farther proved, that
the time of a whole vibration through any double arc
BAD, or HAK, &c. is in proportion to the time in which
a heavy body will freely fall, by the force of gravity,
through a space equal to JAC, half the length of the
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By these moans they were all three become so familiar,

that they suffered themselves to be handled; and the young
ones very kindly accepted whatever fish he offered them.
These they always put first into their bag, and then
swallowed at their leisure.

It seems, however, that they are but disagreeable and
useless domestics; their gluttony can scarcely be satisfied;

their flesh smells very rancid, and tastes a thousand times

worse than it smells. The native Americans kill vast

numbers; not to eat, for they are not fit even for the ban-
quet of a savage, but to convert their large bags into

purses and tobacco-pouches. They bestow no small pains

in dressing the skin with salt and ashes, rubbing it well

with oil, and then forming it to their purpose. It thus

becomes so soft and pliant, that the Spanish women some-
times adorn it with gold and embroidery, to make work-
bags of.

PELLICLE, among physicians, &c. denotes a thin

film, or fragment of a membrane.
When any liquor is evaporated in a gentle heat, till a

pellicle arises at top, it is called an evaporation to a pel-

licle; wherein there is just liquor enough left, to keep the

.salts in fusion.

PELTARIA, a genus of the siliculosa order, in the
tetradynamia class of plants; and in the natural method
ranking under the 39th order, siliquosse. The silicula

is entire, and nearly orbiculated, compressed plane, and
not opening. There arc two species, herbs of the Cape.
PELVIS, in anatomy, the lower part of the cavity of

the abdomen, thus called from its resemblance to a ba-
spn, or ewer, in Latin called pelvis. See Anatomy.
PEN, fountain, is a pen made of silver, brass, &c.

contrived to contain a considerable quantity of ink, and
let it flow out by gentle degrees, so as to supply the wri-
ter a long time without being under the necessity of
taking fresh ink. The fountain-pen is composed of se-

veral pieces, as in the plate, where the middle piece F
tarries the pen, which is screwed into the inside of a lit-

tle pipe, which again is soldered to another pipe of the

same bigness as the lid G; in which lid is soldered a male
screw, for screwing on the cover, as also for stopping a
little hole at the place, and hindering the ink from passing
through it. At the other end of the piece F is a little

pipe, on the outside of which the top-cover H may be
screwed. In the cover there goes a port-crayon, which
is to be screwed into the last-mentioned pipe, in order to

stop the end of the pipe, into which the ink is to be pour-

ed by a funnel. To use the pen, the cover G must be

taken off, and the pen a little shaken, to make the ink
run more freely.

PENANCE, in our canon law, is an ecclesiastical

punishment chiefly adjudged to the sin of fornication.

The punishment is thus described by the canons: the de-

linquent is to stand in the church-porch on some Sunday,

bare-headed and barefoot, in a white sheet, with a white

wand hi his hand, bewailing himself, and begging every

one to pray for him; then he is to enter the church, and

falling down, is to kiss the ground: and at last is to

be placed on an eminence in tiie middle of the church,

over against the minister, who is to declare the foulness

of his crime which is odious to God, and scandalous to

the congregation. If the crime is not notorious, the ca-

nons allow the punishment to be commuted at the party's

PAT
request for a pecuniary mulct, for the benefit of the

poor, he.

PENMX, a plant of the tetrandria monogynia class,

with a monopetalous campaniform flower; and a quad-

ragonal capsule for its fruit, containing four' cells, with
two oblong seeds in each. There are nine species.

This plant has been erroneously supposed to have pro-

duced the sarcocollaof the shops.

PENDANT, an ornament hanging at the ear, fre-

quently consisting of diamonds, pearls, and other pre-

cious stones.

Pendants, in heraldry, parts hanging down from the

label, to the number of three, four five, or six at most,

resembling the drops in the Doric frieze.

Pendants of a ship, are those streamers or long co-

lours which are split and divided into two parts ending
in points, and hung at the head of masts, or at the yard-
arm ends.

PENDULUM, in mechanics, any heavy body, so sus-

pended as that it may swing backwards and forwards,
about some fixed point, by the force of gravity.
These alternate ascents of the pendulum, are called its

oscillations, or vibrations; each complete oscillation be-

ing the descent from the highest point on one side, down
to the lowest point of the arch, and so on, up to the

highest point on the other side. The point round which
the pendulum moves, or vibrates, is called its centre of

motion, or point of suspension; and a right line drawn
through the centre of motion, parallel to the horizon,
and perpendicular to the plane in which the pendulum
moves, is called the axis of oscillation. There is also a

certain point within every pendulum, into which, if all

the matter that composes the pendulum were collected,
or condensed as into a point, the times in which the vi-

brations would be performed, would not be altered by
such condensation, and this point is called centre of oscil-

lation. The length of the pendulum is usually estimat-
ed by the distance of this point below the centre of mo-
tion; being always near the bottom of the pendulum; but
in a cylinder, or any other uniform prism or rod. it is at

the distance of one third from the bottom, or two thirds
from and below the centre of motion.
The length of a pendulum, so measured to its centre of

oscillation, that it will perform each vibration in a second
of time, thence called the second's pendulum, has, in the
latitude of London, been generally taken at 39* or 59^
inches; but by some very ingenious and accurate experi-
ments, the late celebrated Mr. George Graham found
the true length to be 39 ^%, inches or 394- inches very
nearly.

The length of the pendulum vibrating seconds at Parrs,
was found by Varin, Des Hays, De Glos, and Godin.to
be 440| l'nes ; b? Picard 440^ lines; and by Mairan 440ii
lines.

Galileo was the first who made use of a heavy body
annexed to a thread, and suspended by it, for measuring
time, m his experiments and observations. But accord-
ingto Sturmius, it was Rfccioli who first observed the
isochronism of pendulums, and made use of them in
measuring hme. After lum,Tycho, Langrenc. Wedeline,
Mersennc, Kircher, and others, obs* rved the same thing;
though it is said, without any intimation of what had
been done by Kiccioli. But it was the celebrated Iluy-
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length of one at the equator would be 39.00, and at the

poles 39.206.

And hence Mr. Emerson has computed the following

Table, showing the length of a pendulum that swings

seconds at every 5th degree of latitude, as also the

length of the degree of latitude there, in English miles.

Degrees of Length of Pen- Length of the

latitude. dulum. degree.

Incites. Miles

39.027 68.723

5 39.029 68.730

10 39.032 68.750

15 39-036 68.783

20 39-044 68.830

25 39.057 68.882

30 39.070 68.950

35 39.084 69.020

40 39.097 69.097

45 39.111 69.176

50 39.126 69.256

55 39.142 69.330

60 39.158 69.401

65 39.168 69.467

70 39.177 69.522

75 39.185 69.568

80 39.191 69.601

85 39.195 69.620

90 39.197 69.628

6. If two pendulums vibrate in similar arcs, the times

of vibration are in the sub-duplicate ratio of their lengths.

And the lengths of pendulums vibrating in similar arcs,

are in the duplicate ratio of the, times of a vibration di-

rectly; or in the reciprocal duplicate ratio of the number
of oscillations made in any one and the same time. For,

v
the time of vibration t being as p ,/— , where p and g are

2g

constant or given, therefore t is as y/r, and r as t
2
. Hence

therefore the length of the half-second pendulum will be

39

*

|r, or —•£ = 9.781 inches; and the length of the quarter-

second pendulum will be T̂ r «*Ja 2.445 inches; and

so of others.

7. The foregoing laws, &c. of the motion of pendu-

lums, cannot strictly hold good, unless the thread that

sustains the ball is void of weight, and the gravity of

the whole ball is collected into a point. In practice,

therefore, a very fine thread, and a small ball, but of a

very heavy matter, are to be used. But a thick thread,

and a bulky ball, disturb the motion very much; for in

that case, the simple pendulum becomes a compound one;

it being much the same tiling, as if several weights were

applied to the same inflexible rod in several places.

8. Mr. Krafft, in the new Petersburg!] Memoirs, vols.

6 and 7, has given the result of many experiments upon

pendulums, made in different parts of Russia, with de-

ductions from them, from whence he derives this theo-

rem: if .v is the length of a pendulum that swings se-

conds in any given latitude /, and in a temperature of 10

degrees of Reaumur's thermometer! then will the length

VOL. in. 12

of that pendulum, for that latitude, be thus expressed,
viz.

x = (439.178 + 2.321 -f sin.JQ lines of a French foot.

And this expression agrees vary nearly, not only with
all the experiments made on the pendulum in Russia,
but also with those of Mr. Graham, and those of Mr.
Lyons in 79° 50' north latitude, where he found its length

to be 441.38 lines.

Pendulum, simple, in mechanics, an expression com-
monly used among artists, to distinguish such pendulums
as have no provision for correcting the effects of heat
and cold, from those that have such provision. Also sim-
ple pendulum, and detached pendulum, are terms some-
times used to denote such pendulums as are not connect-
ed with any clock, or clockwork.
Pendulum, compound, in mechanics, is a pendulum

whose rod is composed of two or more wires or bars of
metal. These, by undergoing different degrees of expan-
sion and contraction, when exposed to the same heat or
cold, have the difference of expansion or contraction
made to act in such a manner as to preserve constantly
the same distance between the point of suspension and
centre of oscillation, although exposed to very different

and various degrees of heat or cold. There are a great
variety of constructions for this purpose; but they may
be all reduced to the gridiron, the mercurial, and the le-

ver pendulum.
It may be just observed by the way, that the vulgar

method of remedying the inconvenience arising from the
extension and contraction of the rods of common pendu-
lums, is by supplying the bob, or small ball, with a screw
at the lower end; by which means the pendulum is at any
time made longer, or shorter, as the ball is screwed
downwards or upwards, and thus the time of its vibra-
tion is kept continually the same.
The gridiron pendulum was the invention of Mr. John

Harrison, a very ingenious artist, and celebrated for his
invention of the wulcn fur finding the difference of lon-
gitude at sea, about the year 1725, and of several other
timekeepers and watches since that time; for all which
he received the parliamentary reward of between 20,000
and 30,000 pounds. It consists of five rods of steel, and
four of brass, placed in an alternate order, the middle
rod being of steel, by which the pendulum-ball is sus-
pended; these rods of brass and steel, thus placed in an al

tcrnate order, arc so connected with each other at their
ends, that while the expansion of the steel rods has a
tendency to lengthen the pendulum, the expansion of the
brass rods, acting upwards, tends to shorten it. And
thus, when the length of the brass and steel rods is duly
proportioned, their expansions and contractions will ex-
actly balance and correct each other, and so preserve
the pendulum invariably of the same length. The simpli-

city of this ingenious contrivance is much in its favour;

and the difficulty of adjustment seems the only objection

to it. See Longitude.
Mr. Harrison, in his first machine for measuring time

at sea, apjdicd this combination of wires of brass and
steel, to prevent any alterations by heat or cold; and in

the machines or clocks he has made for this purpose, a
like method of guarding against the irregularities ari

ing from this cause is used.

The mercurial pendulum was the invention of the in
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genious Mr. Graham, in consequence of several experi-

ments relating ti> the materials of which pendulums
might be formed, in 1715. Its rod is made of brass, and

branched towards its lower end, so as to embrace a cy-

lindric glass vessel IS or 14 inches long, and about two

inches diameter; which being filled about twelve inches

deep wirb mercury, forma tlie weight or hall of the pen-

dulum. If upon trial the expansion of the rod is found loo

great for that of the mercury, more mercury must be

poured into the vessel; if the expansion of the mercury
exceeds that of the rod, so as to occasion the dock to go
fast with heat, some mercury must be taken out of the

vessel, so as to shorten the column. And thus may the

expansion and contraction of the qucksilver in the glass

be made exactly to balance the expansion and contraction

of the pendulum-rod, so as to preserve the distance of the

centre of oscillation from the point of suspension invaria-

bly the same.
Mr. Graham made a clock of this sort, and compared

it with one of the best of the common sort, for three years

together; when he found the errors of his own but about

one-eighth part of those of the latter.

Mr. John Ellicott also, in the year 1738, constructed

a pendulum on the same principle, hut differing from
Mr. Graham's in many particulars. The rod of Mr. EI-

lieott's pendulum was composed of two bars only; the one
of brass, and the other of steel. It had two levers, each

sustaining its half of the ball or weight; with a spring

under the lower part of the ball to relieve the levers

from a considerable part of its weight, and so to render

their motion more smooth and easy. The one lever in

Mr. Graham's construction was above the ball; whereas
both the levers in Mr. Ellicott's were within the ball,

and each lever had an adjusting screw, to lengthen or

shorten the lever, so as to render the adjustment the

more perfect.

Notwithstanding the great ingenuity displayed by
these very eminent artists on this construction, it must
farther be observed, in the history of improvements of

this nature, that Mr. Gumming, another eminent artist,

has given, in his Essajs on the Principles of Clock and
Watch Work, an ample description, with plates, of a con-
struction of a pendulum with levers, in which it seems he
has unite 1 the properties of Mr. Graham's and Mr. EJli-

octt's, without being liable to any of the defects of cither.

The rod of this pendulum is composed of one flat bar of
brass, and two of steel; he uses three levers within the ball

of the pendulum; and, among many other ingenious con-
trivances for the more accurate adjustingof this pendulum
to mean time, it is provided with a small ball and screw
below the principal ball or weight, one entire revolution

of which on its screw will only alter the rate of the
clock's going one second per day; and its circumference
is divided into%>30, one of which divisions will therefore

alter its rate of going one second in a month.
PENDLLUM-clock, is a clock having its motion regu-

lated by the vibration of a pendulum.
It is controverted between Galileo and Huygens,

which of the two first applied the pendulum to a clock.

After Huygens had discovered, that the vibration
made in arcs of a cycloid, however unequal they might
be in extent, were all equal in time; he soon perceived,

that a pendulum applied to a clock, so as to make it de-

2

scribe arcs of a cycloid, would rectify the otherwise una-

voidable irregularities of the motion of the clock: since,

though the several causes of those irregularities should

occasion the pendulum to make greater or smaller vibra-

tions, yet, by virtue of the, cycloid, it would still make
them perfectly equal in point of time: and the motion of

the clock governed by it, would therefore he preserved

perfectly equable. But the difficulty was, how to make
the pendulum describe arcs of a cycloid; for naturally the

pendulum, being tied to a fixed point, can only describe

circular arcs about it.

Here Mr. Huygens contrived to fix the iron rod of

wiic, which bears the ball or weight at the top, to a sil-

ken thread, placed between two cycloidal cheeks, or two
little arcs of a cycloid, made of metal. Hence the motion
of vibration, applying successively from one of those

arcs to the other, the thread, which is extremely flexible,

easily assumes the figure of them, and by that means
causes the ball or weight at the bottom to describe a just

cycloidal arc.

This is doubtless one of the most ingenious and useful
inventions many ages have produced; by means of which
it has been asserted there have been clocks that would
not vary a single second in several days; and the same
invention also gave rise to the whole doctrine of invo-
lute and evolute curves, with the radius and degree of

curvature, &c.

It is true, the pendulum is still liable to its irregulari-
ties, how minute soever they may be. The silken thread
by which it was suspended, shortens in moist weather,
and lengthens in dry; by which means the length of the

whole pendulum, and consequently the times of the vi-

brations, arc somewhat varied.

To obviate this inconvenience, M. De la Hire, instead
of a silken thread, used a little tine spring; which was
not indeed subject to shorten and lengthen, from those
causes; yet he found it grew stiffer in cold weather, and
then made its vibration faster than in warm: to which
also we may add its expansion and contraction by heat

and cold. He therefore had recourse to a stiff wire or

rod, firm from one end to the other. Indeed, by this

means he renounced the advantages of the cycloid; but

he found, as he says, by experience, that the vibrations
in circular arcs are performed in times as equal, provid-
ed they are not of too great entent, as those in cycloids.
But the experiments of sir Jonas Moore, and others,
have demonstrated the contrary.
The ordinary causes of the' irregularities of pendu-

lums Dr. Derham ascribes to the alterations in the

gravity and temperature of the air, which increase and
diminish the weight of the ball, and by that means make
the vibrations greater and less; an accession of weight in

the ball being found by experiment to accelerate the mo-
tion of the pendulum; for a weight of six pounds added
to the ball, Dr. Derham found made his clock gain thir-

teen seconds every day.

A general remedy against the inconveniences of pen-
dulums, is to make them long, the ball heavv, and to vi-

brate hutin small arcs. These are the usual means em-
ployed in England; the cycloidal cheeks beinc; cenei II)

neglected. ° °

Pendulum-clocks resting against the same rail have
been found to influence each other's motion. See the
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Philos. Trans, numb. 455, sects. 5 and 6, where Mr.
Ellicott has given a curious and exact account of this

phenomenon.
Pendulum, royal, a name used among us for a clock,

whose pendulum swings seconds, and goes eight days
without winding up; showing the hour, minute, and se-

cond. The numbers in such a piece are thus calculated:

First cast up the seconds in twelve hours, which arc the

beats in one turn of the great wheel; and they will be
found to be 43200 = 12 x 60 x 60. The swing-wheel
must be 30, to swing 60 seconds in one of its revolutions;

now let the half of 43200, viz. 21600, be divided by 30,

and the quotient will be 720, which must be separated

into quotients. The first of these must be 12, for the

great wheel, which moves round once in 12 hours. Now
720 divided by 12, gives 60; which may also be conve-

niently broken into two quotients, as 10 and 6, or 12 and
5, or 8 and 7|» which last is most convenient; and if the

pinions are all taken 8, the work will stand thus:

8 )96 ( 12

8 ) 64 ( 8

8 ) 60 ( 7\

30

According to this computation, the great wheel will go
round once in 12 hours, to show the hour; the next wheel

once in an hour, to show the minutes; and the swing-

wheel once in a minute, to show the seconds. See Clock-
work.
PENEA, in botany, a genus of the monogynia order,

in the tetrandria class of plants; and in the natural me-
thod ranking with those of which the order is doubtful.

The calyx is diphyllous; the corolla campanulated; the

style quadrangular; the capsule tetragonal, quadrilocu-

lai'i and octospormous.
PENELOPE, a genus of birds of the order of gallinre.

The characters of which are: the beak is bare at the base;

the head is covered with feathers; the neck is quite bare;

the tail consists of twelve principal feathers; and the feet

are for the most part bare. Linneus, in the Systema

Naturae, enumerates six species: 1. Penelope rneleagris

satyra, or horned pheasant. Latham calls it the horned

turkey. This species is larger than a fowl, and smaller

than a turkey. The colour of the bill is brown; the nos-

trils, forehead, and space round the eyes are covered with

slender black hairy feathers; the top of the head is red.

IJehind each eye there is a fleshy callous blue subsiance

like a horn, which tends backward. On the forepart of

the neck and throat there is a loose flap, of a tine blue

colour, marked with orange spots, the lower part of which
is beset with a few hairs; down the middle it is some-
what looser than on the sides, being wrinkled. The
breast and upper part of the back are of a full red colour.

The neck and In-east are inclined to yellow; the other

parts of the plumage and tail are of a rufous brown,

marked all over with white spots encompassed with black.

The legs are somewhat white, and furnished with a spur

behind each. It is a native id' Bengal.
The penelope rneleagris rristata, is about the size

of a fowl, being about two feet six inches long. The bill

is two inches long, and of a black colour; the sides of the

head are covered with a naU
I purplish bh in, in

which the eyes are placed: beneath the throat, lor an inch
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and a half, the skin is loose, of a fine red colour, and
covered only with a few hairs. The top of the head is

furnished with long feathers, which the bird can erect as
a crest at pleasure; the general colour of the plumage i&

brownish black, glossed over with copper in some lights;

but the wing-coverts have a greenish and violet ghss.
They inhabit Brasil and Guiana, where they are often

made tame. They frequently make a noise not unlike
the word jacu. Their flesh is much esteemed.

3. Penelope crax cumanensis, called by Latham, &C,
yacou. It is bigger than a common fowl. The bill is

black; the head feathers are long, pointed, and form a

crest, which can be erected at pleasure. It has a naked
membrane, or kind of wattle, of a dull black colour. The
blue skin comes forward on the bill, but is not liable to

change colour like that of the turkey. The plumage has
not much variation; it is chiefly brown, with some white
markings on the neck, breast, wing-coverts, and belly.

This species inhabits Cayenne, but is a very rare bird,

being met with only in the inner parts, or about the
Amazons' country. Those seen at Cayenne are mostly
tame ones, for it is a familiar bird, and will breed in that
state, and mix with other poultry. It makes the nest on
the ground, and hatches the young there, but is at other
times mostly seen on trees. It frequently erects the crest,

when pleased, or taken notice of, and likewise spreads
the tail upright like a fan. in the manner of the turkey,

4. The pipile. or as it is called, (rax pipile, is black in

the belly, and the back brown stained with black. The
flesh on the neck is of a green colour. It is about the,

bigness of the former, and lias a hissing noise. The head
is partly black and partly white, and is adorned with a
short crest. The space about the eyes, which are black,
is white; the feet are red. It inhabits Guiana.

5. The marail is about the size, of a fowl, and shaped
somewhat like it. The spate round the eyes is bare, and
of a pale red; the chin, throat, and forepart of the neck,
are scarcely covered with feathers; but the throat itself

is bare, and the membrane elongated to half an inch or
moj'c: both this and the skin round the eves change co-
lour, and become deeper and thicker, when the bird is

irritated. The head feathers are longish, so as to ap-
pear like a crest when raised up, which the bird often
does when agitated; at which time it also erects those of
the whole body, and so disfigures itself as to be scarcely
known: the general colour of the plumage is a greenish
black. This species is common in the woods of Guiana,
at a distance from the sea. The female makes her nest
on some low bushy tree, as near the trunk as possible,

and lavs three or foureggs. V. lien the young are hatch-
ed, they ('escend with the mother after ten or twelve da} -

The mother acts as other fowls, scratching on the ground
like a hen, and brooding the young, which quit their
nurse the moment they can shift for themselves. They
have two broods in a yeai;; one in December or January,
the other in May or June. The besj time of finding tl

birds is morning or evening, being then met with on such
trees whose fruit thev feed on, and are discovered by some
of it falling' to the ground. The young birds are easily

tamed, and seldom forsake the places where they have
been brought up; they need not be housed, as they prefer
the roasting on tall trees to any other place. Their flesh
is much esteemed.



PEN
6. The vociferating penelope. The bill of this bird is

of a greenish colour: the back is blown, the breast green,

anil the belly ol' a whitish brown. Latham calls it the

crying curassow. It is about the bigness o a crow.

PENGUIN, in ornithology. See Alca.
PENNANTIC, a genus of the polygamia dicccia class

and order. There is no calyx; the corolla is five-petal-

led; stamina five: perianth urn three-sided, two-celled.

There is one species, a herb of New Zealand.

PENNATULA, or Sea-pen, a genus of zoophyte,

which, though it swims about freely in the sea, approaches

near to the gorgonia. This genus has a bone along the

middle of the inside, which is its chief support; and this

bone receives the supply of its osseous matter by the same
polype-mouths that furnish it with nourishment. Lin-

naeus reckons seven species. It is certainly an animal,

and as such is free or locomotive. Its body generally

expands into processes on the upper parts, and these pro-

sesscs or branches are furnished with rows of tubular

denticles; they have a polype-head proceeding from each

tube.

The sea-pen is not a coralline, but distinguished from
it by this specific difference; corals, corallines, alcyonia,

and all that order of beings, adhere firmly by their bases

to submarine substances, but the sea-pen either swims
about in the water or floats upon the surface.

Its general appearance greatly resembles (hat of a
quill-feather of a bird's wing; it is about four inches long,

and of a reddish colour; along the back there is a groove
from the quill part to the extremity of the feathered part,

as there is in a pen; the feathered part consists of fins

proceeding from the stem. The fins move the animal
backward and forward in the water, and are furnished

with suckers or mouths armed with filaments.

Dr. Boadsch, of Prague had an opportunity of observ-

ing one of these animals alive in the water, and he gives

the following account of what he saw: «< A portion of the

stem contracted, and became of a strong purple colour,

so as to have the appearance of a ligature round it; this

apparent ligature, or zone, moved upwards and down-
wards successively through the whole length of the stem,

as well the feathered as the naked part; it began at the

bottom, and moving upwards to the other extremity, it

there disappeared, and at the same instant appeared again
at the bottom, and ascended as before; but as it ascended
through the feathered or pinnated part, it became paler."

When this zone is much constricted, the trunk above it

swells, and acquires the form of an onion; the constric-

tion of the trunk gives the colour to the zone, for the in-

termediate pacts are paler in proportion as the zone be-

comes deeper. The end of the naked trunk is sometimes
curved like a hook; and at its extremity there is a sinus

or chink, which grows deeper while the purple ring is

ascending, and shallower as it is coming down. The
fins have four motions, upward and downward, and
backward and forward, from right to left, and from left

to right. The fleshy filaments, or claws, move in all di-

rections; and with the cylindrical part from which they

proceed are sometimes protruded from the fins, and some-
times hidden with them.
Upon dissecting this animal the following phenomena

were discovered: When the trunk was opened length-

wise, a saltish liquor flowed out of it, so viscid as to
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hang down an inch. The whole trunk of the stem was
found to be hollow, the outward membrane being very
strong, and about the tenth part of an inch thick; within

this membrane appeared another much thinner; and be-

tween these two membranes, in the pinnated part of the

trunk, innumerable little yellowish eggs, about the size

of a white poppy-seed, were seen floating in a whitish

liquor; about three parts of the cavity within the inner

membrane is filled by a kind of yellowish hone; this bone
is about two inches and a half long, and one twentieth

of an inch thick; in the middle it is square, but towards
the ends it grows round and \Qry taper, that end being
finest which is next the pinnated part of the trunk. This
bone is covered in its whole length with a clear yellow-
ish skin, which at each end runs out into a ligament;
one is inserted in the top of the pinnated trunk, and the
other in the top of the naked trunk; by the help of the
upper ligament the end of the bone is either bent into an
arch, or disposed in a straight line. The fins are com-
posed of two skins; the' outward one is strong and leath-

ery, and covered over with an infinite number of crim-
son streaks; the inner skin is thin and transparent; the
suckers are also in the same manner composed of two
skins, but the outward skin is something softer. Both
the fins and and suckers are hollow, so that the cavity of
the suckers may communicate with those of the fins as
the cavity of the fins does with that of the trunk. Dr.
Shaw, in the History of Algiers, says, that these animals
are so luminous in the water, that in the night the fish-

ermen discover fishes swimming about in various depths
of the sea by the light they give. From this extraordin-
ary quality, Linnajus calls this species of the sea-pen
pennatula phosphorea; and remarks, after giving the
synonyms of other authors, habitat in oceano fund urn
illuminans.

There are other kinds of sea-pens, or species of this

animal, which have not a resemblance to a pen.
PENNY, formerly a silver, but now a copper coin.
The penny was the first silver coin struck in England

by our Saxon ancestors, being the 240th part of their
pound, and its true weight was about 22§ grains troy.

In Etheldred's time, the penny was the 20th part of
the troy ounce, and equal in weight to our threepence;
which value it retained till the time of Edward the Third.

Till the time ofking Edward the First, the penny was
struck with a cross so deeply sunk in it, that it might, on
occasions, be easily broken, and parted into two halves,
thence called halfpence; or into four, thence called fourtli-
ings, or farthings. But that prince coined it withoutthe
cross; instead of which he struck round halfpence and
farthings: though there are said to be instances of such
round halfpence having been made in the reign of Henry
the First, if not also in those of the two Williams.
Edward the First also reduced the weight of the pen,

ny to a standard; ordering that it should weigh 32 grains
of wheat, taken out of the middle of the ear. This pen-
ny was called the penny sterling; and 20 of them were
to weigh an ounce, whence the penny became a weight
as well as a coin.

By the 9th of Edward the Third, it was diminished to

the 26th part of the troy ounce; by the 2d of Henry the
Sixth it was the 32nd part; by the 5th of Edward the
Fourth, it became the 40th, and also by the 36th of Hem
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ry the Eighth, and afterwards the 45th; hut by the 2nd

of Elizabeth, 60 pence were coined out of the ounce, and

during her reign 62, which last proportion is still observ-

ed in our times.

Penny-weight, a troy weight, being the 20th part of

an ounce, containing 24 grains: each grain weighing a

grain of wheat gathered out of the middle ofthe car, well

dried. The name took its rise from its being actually

the weight of one of our ancient silver pennies. Sec

Penny.
PENTAGON, in geometry, a figure of five sides and

five angles.

If the five sides are equal, the angles are so too, and

the figure is called a regular pentagon: such is ABCDE
(Plate CXI I. Miscel. fi";. 184), inscribed in the circle.

The most considerable property of a pentagon is, that

one of its sides DE, is equal in power to the sides of a

hexagon and a decagon, inscribed in the same circle

ABCDE; that is, the square of the side DE, is equal to

the sum of the squares of the sides dK and E6.

The area of a pentagon, like that of any other polygon,

may be obtained by resolving it into triangles. See the

articles Triangle and Polygon.
Pappus has also demonstrated, that twelve regular

pentagons contain more than twenty triangles inscribed

in the same circle.

The dodecahedron, which is the fourth regular solid,

consists of twelve pentagons.

In fortification, pentagon denotes a fort with five bas-

tions.

PENTAGRAPH, or Parallelogram, an instrument

whereby designs of any kind may be copied in what
proportion you please, without being skilled in drawing.

A pentagraph is composed of 4 bars, ABDE, Plate

CI1I. Pedometer, &c. fig. 4, usually of brass; the bar A
isjointed to B at b about the middle, and at a it is con-

nected with E: the bar B is the same length as A; and

at d is jointed to the bar D, whose end is connected with

the end of E; these four bars form a parallelogram: thus,

ba = D, and bd = E. To the other end of the bar A, a

tube F is soldered, through which a pointed brass rod e,

called the tracer, is put; the end of the bar B has a slider

G upon it, which has a tube similar to F; another slider

I of the same kind is mounted on the bar D. These slid-

ers have screws, by which they can be fixed at any dis-

tance. Under each of the joints of the base, a small tube

is fixed, in the bottom of which is a small castor as IT,

which makes the instrument run easily on the table.

When the instrument is used, the two sliders GI must
be set exactly in a line with the tube F; when it is re-

quired to make a copy of a drawing of the same size, (lie

sliders must be set so that from F to I is the same dis-

tance as from 1 to G, the tube I must then have a wire
put through it, whose lowest end is fast screwed to a
heavy leaden weight, L;this must have three sharp points

in the under side, so that when it is set on the table it

may not be liable to move; then if a design or drawing
is laid under the tube F, and the point of the tracer drawn
over the lines of it, the point of the pencil at G will de-

scribe a similar figure. If the drawing is to be reduced

to one-halfof the size, the weight must be put to the slid-

er G, and the pencil into I, Without moving either slid-

er; then the distance from the tracer to the fixed point

or weight L, is twice the distance of the pencil to the

weight. The rule for setting the sliders for any propor-

tion is, as the distance between the tracer e and the fixed

point L, is to the distance between the pencil G and the

same, so is the length of any line described by the tracer^

to the length of the line at the same time described by

the pencil. To avoid the trouble of measuring these dis-

tances each time, the bars B and D are divided into ten

or twenty of the most common proportions, by which

divisions the sliders are to be fixed.

The construction of one of the sliders is shown in fig.

5: where M is a piece of brass, to one corner of which a
tube g is soldered; an opening of the same width as the

bar is cut in this, and a cover N is screwed on with two
screws: this cover has a screw with a mill-head through
it, by which the slider is fixed. A piece of brass O, a

little bent, is put between the bar and the under side of

the cover, and whose elasticity prevents the slider moving
too freely when the screw is slack, and defends the bar
from being scratched by the ends of the screw when it is

fixed.

Fig. 6, describes the method of making the joints of

the rods: P is the end of one bar, which has a steel spin-

dle p screwed fast to it, the other bar o has a cock v,

screwed on, whose upper end projects over the tube t,

and has a hole through it, just over the hole in the tube.

The ends of the spindle P arc put between the holes in

the cock and the hole in the tube, if the spindles are well

fitted, this joint is very steady, and without any shake.
The lower end of the tube t has a hole drilled in it, into

which the spindle W of the castor is put, the castor is.

kept from falling out of the tube, by the point of a smaU
screw going through the side of the tube t, which takes
into a notch cut round in the top of the spindle ic. When
the machine is used, a fine line, RR, is put through
rings in the cocks bd, and tied to the pencil; the other end
has a loop to be hooked over the thumb of the operator,
by pulling which he can raise the pencil at D, when he
does not wish it to mark.
PENTAMETER, in ancient poetry, a kind of verse

consisting of five feet, or metres, whence the name.
PENTANDR1A, in botany, one of Linnajus's class

of plants, the fifth in order; the characters of which are,
that all the plants comprehended in it have hermaphro-
dite flowers, with five stamina or male parts in each;
they are subdivided into orders, which are denominated
monogynia, digynia, trtgvnia, &c. according as there
are one, two, three, &c. pistils, or female pa; ts, in each
flower.

PENTAPETES, a genus of the dodecandria order,
in the monadelphia class of plants, and in the natural
method ranking under the 3rth order, colum niters. The
calyx is double; the stamina are 15~in number, of which
fire are castrated and long; the capsule quinquelocular
and polyspermous. There is but one species known in
the gardens of this country, viz. the phoenicia, with hal-
bert-pointed, spear-shaped, sawed leaves. It is an an-
nual plant, a native of India.

PKNTHORUM, a genus of the pentagynia order, in
the pentandria class of plants. The calyx is quinqucfid
their are either five petals or none; the capsule is five-
pointed and quinquelocular. There is one species.

PENTSLEMON, a genus of the didynamia angios-
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prnu order. The calyx is five- leaved; the

corolla bilabiate, ventricose; rudiment of a 5th stamen,

bearded above; capsules two- celled. There are 2 spe-

.

PENUMBRA, in astronomy, a partial shade observed

between the perfect shadow and the lull light in an eclip-

se.

It arises from the magnitude of the sun's body; for

were he only a luminous point the shadow would be all

perfect; but by reason of the diameter of the son. it hap-

pens that a place which is not illuminated by the whole

body of the sun, docs yet receive rays from a part there-

of. Sec EcLirsE.
PEPLIS, a genus of the monogynia order, in the hcx-

andria class of plants, and in the natural method rank-

ing under the Ifth order, calycantbemse. The perian-

thium is campanulated; the mouth cleft in 1^2 parts; there

are six petals inserted into the calyx; the capsule is bilo-

cular. There are 2 species, creeping plants.

PEPPER. Sec Piper.
PERAMBULATOR, in surveying, an instrument for

measuring distances, called also pedometer, way-wiser,

and surveying wheel.

Plate CVli Perambulator, &c.figs, 1, 2, and 3, repre-

sent a perambulator; AA, fig. 1, is a wheel of mahogany,
tired with iron, and made very strong; its circumference

must be exactly ninety-nine inches: or half a pole. This

is placed so as to turn round in an opening cut in the piece

BD, which forms the frame. In the arm B, a groove is

cut from the centre of the wheel to thedialfr; the end of the

spindle comes through the wood into this groove, and has

a small crown-wheel of eight teeth upon it. This works

another wheel of eight teeth fixed on a long spindle, which

conveys motion from the wheel beneath to the dial b.

The groove containing this spindle has a slip of wood

screwed over it, to keep out dirt, &c.;and the end of this

spindle has a square hole in it, into which is put the square

end of the spindle a (fig. 2). This has an endless screw

d upon it, which works a worm-wheel e of twenty- four

teeth, having a pinion of twelve beneath it: and below

this has a wheel / ot thirty-six. The pinion works the

wheel g of forty; and the wheel / turns the pinion h of

twelve, whose spindle carries the short hand of-the dial

(fig. 3). The arbour of the wheel g comes up through

the dial, and has the hand F fig. 3 on it; as also a pinion

of eight, which turns g of sixty-four. In the arbor of the

wheel It, is a pinion i of six, taking into k of seventy-two;

this is here supposed fcii be half broken away, to show

the wheels beneath. The spindle of this is hollow, and

is put over the arbor of the wheel g; and carries the hand

G fig. 3. H11I1I1 are four pillars, by which the two plates

forming the frame for the wheel- are held together. The
wheel g (fig. Z) is not fixed fast to its spindle, but is held

between a brass plate / and another beneath; the friction

of these causes the wheel to turn the hand, and at the

same time leaves the baud at liberty to be set without

moving the wheels. The plate I has a pin n fixed in it;

which pin takes against a projecting part of the handle of

the hammer m, so as to lift it up when the plate is turn-

ed, and let the spring? through w against the bell K.

When any distance is to be measured by this machine,

the operator takes hold of the handle, and wheels it along

in as straight a line as he can. The circumference of the
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wheel being ninety-nine inches (or half a pole), and the

two wheels in the piece being equal, the screw d (fig. 2)
will turn once in each turn of the great wheel, or twice

for every pole the machine is wheeled. This screw must
be so cut that the great wheel must turn twenty-four times

for one turn of the wheel e, and also the wheel / on the

same spindle as this must rurn a pinion A of one-third of

its numbcrof teeth. The short hand on the dial which
it carries will for every revolution require eight turns

of the great wheel, == four poles, = one chain. The
circle is divided into 100 parts, each = one link. The
pinion of twelve on the arbor of the wheel e, turning once
for twenty-four turns of the great wheel, makes the wheel

g require for each revolution eighty turns of the great
wheel, or for the machine to he wheeled ten chains (or
turns of the short hand) = 40 poles (as the circle of its

hand is divided), = one furlong: and at each revolution
of this wheel, the hammer m will strike the bell K. The
pinion of eight on the arbor of the wheel g, works h of
sixty-four; and its pinion i turns K of seventy-two; the
result of which will be, that the hand on the spindle of k
will require for each revolution 7680 turns of the great
wheel, or for the machine to be wheeled 3840 poles, =
9G0 chains or turns of the short hand, = 96 furlongs or
turns of the hand F and strokes on the bell, = twelve
miles as the dial is divided.

The use of this instrument is obvious from it construc-
tion. Its proper office is in the surveying of roads and
large distances, where a great deal of expedition, and
not much accuracy, is required. It is evident, that driv-

ing it along, and observing the hands, has the same ef-

fect as dragging the chain, and taking account of the
chains and links.

Its advantages are, its handiness and expedition: its

contrivance is such, that it may be fitted to the wheel of

a coach, in which state it performs its office, and measures
the road without any trouble.

PERCA, Perch, a genus of fishes of the order thora-
cici, the generic character is, teeth sharp, incurvate; gill-

covers triphyllous, scaly, serrated; dorsal fin spiny on
the fore part; scales (in most species) hard and rough.

1. Perca fluviatilis, common perch. The perch is an
inhabitant of clear rivers and lakes throughout almost all

parts of Europe, arriving sometimes to a very large size,

and to the wieght of eight, nine or ten pounds; its general
size, however, is far smaller, usually measuring from six

to fifteen inches in length, and weighing from two ounces
to four pounds. The colour of the perch is brownish-
olive, sometimes accompanied by a slight gilded tinge on
the sides, and commonly marked by five or six moderate-
ly broad, blackish, transverse, semidecurrent bars: the

dorsal fin is of a pale violet-brown, marked at the hack
of the spiny part by a roundish black spot accompanied
by a smaller one; the rest of the fins, with the tail, are
red.

Theperch usuallyspawns in the early part of the spring,
depositing a kind of extended bands of gluten, through-
out which are disposed the ova in a sort of reticular di*
re< tion. It is of a gregarious disposition, and is fond of

frequenting deep holes in rivers which flow with a gentle
current; it is extremely voracious, and bites eagerly at a
bait; it is tenacious of life, and may be carried to the dis-
tance of sixty miles in dry straw, and yet survive the
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journey. It i3 one of those fishes which were hold in re-

pute at the tables of the ancient Romans, anil is in gene-
ral esteem at the present day, being considered as firm

ami delicate. In some of the northern regions a species

of isinglass is prepared tram the skin.

2. l'erca lucioperca, sandre perch. General length
from one to two feet, but said sometimes to arrive at four

feet; shape longer than in the preceding species, having
something of the habit of a pike, the head being rather pro-
duced and the mouth furnished with large teeth: general
colour silvery grey, deepest on the back, and with a pret-

ty strong tinge of blue, on the head and gill-covers; side.s

of the bat k marked by pretty numerous, slighty decur-
rcnt, blackish hands; dorsal fins, by numerous dusky sp )t^;

pectoral lins, reddish; the rest dusky. Native of clear

rivers and lakes in the middle parts of Europe, and highly
esteemed for the table: in general manners said to re-

semble the common perch, but to be far less tenacious of

life.

3. Perca cernua, ruffe perch. Length about six in-

ches; shape more slender than that of the common perch;

head rather large, and somewhat flattened; teeth small;

colour subolivaceous, with numerous dusky spots dispos-
ed over the body, dorsal, pectoral fins, and tail; abdomen
whitish; native ofmany parts of Europe; chiefly frequent-
ing clear rivers, assembling in large shoals, and keeping
in the deepest part of the water. There are about forty
species of this genus. See Plate CV. Nat. Hist. figs.
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PERCH, in land-measuring, a rod or pole of 16| feet

in length, of which 40 in length and 4 in breadth make
an acre of ground. But, by the customs of several coun-
ties, there is a difference in this measure. In Stafford-
shire it is 24 feet; and in the forest of Sherwood 25 feet,

the foot being there 18 inches long; and in Herefordshire
a perch of ditching is 21 feet, the perch of walling 16|
feet, and a pole of denshiered ground is 12 feet, &c.
PERCUSSION, in mechanics, the impression a body

makes in falling orstiking upon another, or the shock of
two bodies in motion.

Percussion is either direct or oblique; direct when the
impulse is given in a line perpendicular to the point of
contract; and oblique, when it is given in a line oblique
to the point of contact.

The ratio which an oblique stroke bears to a perpen-
dicular one, is as the sine of the angle of incidence to the
radius. Thus, let ab (Plate CXI I. Misccl. fig. 185) be
the side of any body on which an oblique force falls,

with the direction da; draw dc at right angles to db, a
perpendicular let fall from d to tiie body to be moved,
and make ad the radius of a circle; it is plain that the
oblique force da, by the laws of composition and resolu-
tion of motions, will he resolved into the two forces dc
and bd; of which dc, being parallel to ab, has no energy
or force to move that body; and consequently, ^expres-
ses all the power of the stroke or impulse on the body
to he moved. But db is the right sine of the angle of m-
cidence dab; wherefore the oblique force da, to one fall-
ing perpendicularly, is as the sine of the angle of inci-
dence to the radius.

PERCUSSION, centre of, is that part or point of a pen-
dulous body, which will make the greatest impression on
an obstacle that is opposed to it whilst vibrating, for if

the obstacle is opposed to it at different distances from
the point of suspension, the stroke or percussion will not
be equally powerful, and it will soon appear that this
centre of percussion does not coincide with the ceutre of
gravity.

The force of percussion is the same as the momentum,
or quantity of motion, and is represented by the product
arising from the mass or quantity of matter moved, mul-
tiplied by the velocity of its motion; and that without any
regard to the time or duration of action, for its action is

considered totall) independant of time, or but as for an
instant, or an infinitely small time.

I iiis consideration will enable us to resolve a question
that has been greatly canvassed among philosophers and
mathematicians, viz. what is the relation between the force
of percussion and mere pressure or weight? For we hence
infer, that the former force is infinitely, or incomparably,
greater than the latter. For, let M denote any mass,
body, or weight, having no motion or velocity, but sim-
ply its pressure; then will that pressure or forte be de-
noted by M itself, if it is considered as acting for some
certain finite assignable time; but, considered as a force
of percussion, that is, as acting but for an infinitely small
time, its velocity being 0, or nothing, its percussive force
will be x M, that is 0, or nothing; and is therefore less
than any the smallest percussive force whatever. Again,
let us consider the two forces, viz. of percussion and
pressure, with respect to the effects they produce. Now
the intensity of any force is very well measured and es-
timated by the effect it produces in a given time: but the
effect of tiie pressure M, in time, or an infinitely small
tune, is nothing at all; that is, it will not, in an infinitely
small time, produce, for example, any motion, either in
itself, or in any other body; its intensity, therefore, as its
effect, is infinitely less than any the smallest force of
percussion. It is true, indeed, that we see motion and
other considerable effects produced by mere pressure,
and to counteract which it will require the opposition of
some considerable percussive force; but then it must he
observed, that the former has been an infinitely longer
time than the latter in producing its effect; and it is°no
wonder m mathematics that an infinite number of infi-
nitely small quantities make up a finite one. It has
therefore only been for want of considering the circum-
stance of time, that any question could have arisen on
this head. Hence the two forces are related to each
other, only as a surface is to a solid or body; by the
motion ol the surface through an infinite number of
points, or through a finite right line, a solid or body is
generated: and by the action of the pressure for an' in-
finite number of moments, or for some finite time a quan-
tity equal to a given percussive force is generated: but
the surface itselt is infinitely less than any' solid, and the
pressure infinitely less than any percussive force. Ibis
point may he easily illustrated bv some familiar in-
stances, which prove at least the enormous disproportion
between the two forces, if not also their absolute incom-
parability. And first, the blow of a small hammer, upon
the head of a nail, will drive the nail into a board; when
it is bard to conceive any weight so great as will produce
a hke effect, i. c. that «i!l sink the nail as far into theboard, at least unless it is left to act for a very conside
rable time; and even after the greatest weight" has been



PERCUSSION.

laid as a pressure on the head of the nail, and has sunk
it as far as it can as to sense, by remaining for a long
time there without producing any farther sensible effect;

let the weight be removed from the head of the nail, and
instead of it, let it be struck a small blow with a ham-
mer, and the nail will immediately sink farther into the

wood. Again, it is also well known, that a ship-car-

penter, with a blow of his mallet, will drive a wedge in

below the greatest ship whatever, lying aground, and

so overcome her weight, and lift her up. Lastly, let us

consider a man with a club to strike a small ball, up-

wards or in any other direction; it is evident that the

ball will acquire a certain determinate velocity by the

blow, suppose that of 10 feet per second or minute, or

any other time whatever; now it is a law, universally

allowed in the communication oPmotion, that when dif-

ferent bodies are struck with equal forces, the velocities

communicated are reciprocally as the weights of the

bodies that are struck; that is, that a double body, or

weight, will acquire half the velocity from an equal blow;

a body ten times as great, one-tenth of the velocity; a

body 100 times as great, the 100th part of the velocity;

a body a million times as great, the millionth part of the

velocity, and so on, without cud; from whence it follows,

that there is no body or weight, how great soever, but

will acquire some finite degree of velocity, and be over-

come, by any given small finite blow, or percussion.

In percussion, we distinguish at least three several

sorts of bodies; the perfectly hard, the perfectly soft, and
the perfectly elastic. The two former are considered as

utterly void of elasticity; having no force to separate or

throw them off from each other again, after collision;

and therefore either remaining at rest, or else proceed-
ing uniformly forward together as one body or mass of
matter.

The laws of percussion therefore to be considered, arc
of two kinds; those for elastic, and those for non-elastic
bodies.

The one only general principle for determining the
motions of bodies from percussion, and which belongs
equally to both the sorts of bodies, i. e. both the elastic

and non elastic, is this, viz. that there exists in the bo-

dies the same momentum, or quantity of motion, esti-

mated in any one and the same direction, both before
the stroke and after it. And this principle is the imme-
diate result of the third law of nature or motion, that re-

action is equal to action, and in a contrary direction*
from whence it happens, that whatever motion is com-
municated to one body by the action of another, exactly
the same motion does this latter lose in the same direc-
tion, or exactly the same does the former communicate
to the latter in the contrary direction.

From this general principle too it results, that no al-

teration takes place in the common centre of gravity of
bodies by their actions upon another; but that the said
common centre of gravity perseveres in the same state,

whether of rest or of uniform motion, both before and
alter the shock of bodies.

Now, from either of these two laws, viz. that of the
preservation of the same quantity of motion, in one and
the same direction, and that of the preservation of the
same state of the centre of gravity, both before and af-

ter the shock, all the circumstances of the motions of

both the kinds of bodies after collision may be made
out, in conjunction with their own peculiar and separate
constitutions, namely, that of the one sort being elastic,

and the other non-elastic.

The effects of these different constitutions, here allu-

ded to, arc these: that non-elastic bodies, on their shock,
will adhere together, and either remain at rest, or else

move together as one mass with a common velocity; or
if elastic, they will separate after the shock, with the very
same relative velocity with which they met and shock-
ed. The former of these consequences is evident, viz.
that non-clastic bodies keep together as one mass after
they meet; because there exists no powar to separate
them, and without a cause there can be no effect. And
the latter consequence results immediately from the very
definition and essence of elasticity itself, being a power
always equal to the force of compression or shock; and
which restoring force therefore, acting the contrary way,
will generate the same relative velocity between the bo'
dies, or the same quantity of matter, asbefore the shock
and the same motion also of their common centre of era'
vity.

B D

To apply now the general principle to the determina-
tion of the motions of bodies after their shock; letB and
b be any two bodies, and V and v their respective velo.
cities, estimated in the direction AD; which quantitiesV and v will be both positive if the bodies both move to-
wards D, but one of them as v will be negative if the
body b moves towards A, and v will be = o if the body
b is at rest. Hence then, BV is the momenlum of B to-
wards D, and also bv is the momentum of b towards D
whose sum is BV -+ bv, which is the whole quantity of
motion in the direction AD, and which momentum must
also be preserved after the shock.
Now, if the bodies have no elasticity, they will move

together as one mass B + b after they meet, with some
common velocity, which call y, in the direction AD- there-
fore the momentum in that direction after the shock, be-
ing the product of the mass and velocity, will be (B + b)
> y. But the momenta, in the same direction, before
and after the impact, are equal, that is, BV + bv = (B
4 6) y; from which equation any one of the quantitiesmay be determined when the rest are given. So if wc
would find the common velocity after the stroke, it would

bv bv
ys=

a -j- /;
>
e(l ual to the sum of the momenta divid-

cd by the sum of the bodies; which is also equal to the
ve ocity of the common centre of gravity of the two bodies,
both before and alter the collision. The signs of the
terms, in tins value of

?/ , will be all positiveVas above,when the bodies move both the same way AD; but one
term ft* must be made negative when the motion of b is
the contrary way; and that term will be absent or noth-
ing, when b is at rest before the shock

rztftJZ
tl

? ?SC
° f

,

C,aStic bo<lics
'
which ™» s^-

rate after the stroke, w.th certain velocities, x and\v z * the velocity of B, and » the velocity of fafter t£
collision, bo h estimated in the direction AD, which
quantities will be eitner positive, or negative, ornothine,
according to the circumstances of the makes B and t
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' with those of their celerities before the stroke. Hence

1 then, Bx and b% are the separate momenta after the

i shock, and Bx + bx their sum, which must be equal to

the sum BV -r bv in the same direction before the stroke:

also % — x is the relative velocity with which the bodies

separate after the blow, and which must be equal to V
— v, the same with which they meet; or, which is the

same thing, that V + x = v + %\ that is, the sum of the

two velocities of the one body, is equal to the sum of the

velocities of the other, taken before and after the stroke;

which is another notable theorem. Hence then, for de-

termining the two unknown quantities x and », there

are these two equations, viz.

BV + bv = Bx + bz,

and V — v = % — x;

or V + x = v + %\

the resolution of which equations gives those two veloci-

ties as below,
Qbv -f (b — b) v

viz.* = ~—
b

*

2bv— (b — b) -o

and * = —

—

l
.

From these general values of the velocities, which are

to be understood in the direction AD, any particular cases

may easily be drawn. As, if the two bodies B and b are

equal, then B — 6 = and B -f b = 2B, and the two

velocities in that case become, after impulse, x — v, and

% = V, the very same as they were before, but changed

to the contrary bodies, i. e. the bodies have taken each

other's velocity that it had before, and the same sign al-

so. So that, if the equal bodies were before both mov-

ing the same way, or towards D, they will do the same
after, but with interchanged velocities. But if they be-

fore moved contrary ways, B towards D, and b towards

A, they will rebound contrary ways, B back towards A,

and b towards I), each with the other's velocity. And,

lastly, if one body, as b, was at rest before the stroke,

then the other B will be at rest after it, and b will go on

with the motion that B had before. And thus may any

other particular cases be deduced from the first general

values of x and *.

PERDICIUM, a genus of the class and order synge-

nesia polygamia supernua. The corollets are bilabiate;

down simple; receptacle naked. There are six species.

PERENNIAL, in botany, is applied to those plants

whose roots will abide many years, whether they retain

their leaves in winter or not; those which retain their

leaves are called evergreens; but such as cast their leaves,

are called deciduous.

PERGALESIA, a genus of the pentandria digynia

class and order. Contorted nect. surrounding the ge-

nitals with five-sagittated cups; corolla salver-shaped.

There are five species, twining plants of the Cape, &c.

PERIANTH! UM. See Botany.
PERICARDIUM. See Anatomy.
PERICARDIUM, among botanists, a covering or

case for the seeds of plants. See Botany.
PERICRANIUM. See Anatomy.
PERIG^EUM, perigee. See Astronomy.
PERIHEL1UM. See Astronomy.
PER1LLA, a genus of the class and order didynamia

gymnospermia. The calyx uppermost; segment very

YOL. III. 13
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short; stamina distant; styles two, connected. There 19

one species, an annual of the East Indies.

PERIMETER, in geometry, the bounds or limits of

any figure or body. The perimeters of surfaces or figures

are lines, those of bodies are surfaces. In circular figures,

instead of perimeter, we say circumference, or peri-

phery.

PERlNiEUM, or Perineum. See Anatomy.
PERIOD, in astronomy, the time taken up by a star

or planet in making a revolution round the sun; or the

duration of its course till it returns to the same point of

its orbit. See Astronomy.
Period. See Ciironology.
Period, in grammar, denotes a small compass of dis-

course, containing a perfect sentence, and distinguished

at the end by a point, or full stop, thus (.)' and its mem-
bers or divisions marked by commas, colons, &c.

PER1LECI. See Geography.
PERIOSTEUM. See Anatomy.
PERIPHERY, in geometry, the circumference of a

circle, ellipsis, or any other regular curvilinear figure.

See Circle, &c.

PERIPLOCA, Virginian silk, a genus of the digynia

order, in the pentandria class of plants; and in the natu-

ral method ranking under the 30th order, contorts. The
nectarium surrounds the genitals, and sends out five fila-

ments. There are 13 species, some of which are natives

of warm climates: one, however, is sufficiently hardy for

this climate. The periploca is a fine climbing plant,

that will wind itself with its ligneous branches about
whatever tree, hedge, pale, or pole, is near it, and will

arise, by the assistance of such support, to the height of

above 30 feet; and where no tree or support is at hand
to wind about, it will knit or entangle itself together in

a most complicated manner. The stalks of the older

branches, which are most woody, are covered with a
dark-brown bark, whilst the younger shoots are more
mottled with the different colours of brown and grey, and
the ends of the youngest shoots are often of a light green.

The leaves are the greatest ornament to this plant, for

they are large, and of a shining green colour on their

upper surface, and cause a variety by exhibiting their

under surface of a hoary cast. Their figure is oblong, or
rather more inclined to the shape of a spear, as their ends
are pointed, and they stand opposite, by pairs, on short
footstalks. Their flowers afford pleasure to the curious

examiner of nature. Each of them singly has a star-like

appearance; for, though it is composed of one petal only,

yet the rim is divided into segments, which expand in

such a manner as to form that figure. Their inside is

hairy, as is also the nectarium which surrounds the pe-

tal. The propagation of this climber is very easy; for,

if the cuttings are planted in a light moist soil, in the

autumn or in the spring, they will readily strike root.

PERU'NEUMONY. See Medicine.
PERIPTERE. See Architecture.
PERISC11. See Geography.
PERISTALTIC. See Physiology.
PERISTYLE. See Architecture.
PERITONEUM. See Anatomy.
PER1TROCIIIUM. See Mechanics.
PERJURY, is a crime committed when a lawful oath

is administered, by any oue who has authority, to a per-
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son in anyjudicial proceeding, who swears wilfully, abso-

lutely and falsely, in a matter material to the issue or

cause in question, by his own act, or by the subornation

of others. To constitute perjury, it is essential that the

oath is wilfully taken; that it is in a judicial proceed-

ing, or some other public proceeding of a similar na-

ture: the oath must be taken before persons lawfully

authorized to administer it, and also by a person sworn

to depose the truth; it must also be taken absolutely

and directly, and upon something material to the point

in issue. It is not material whether the false oath is

credited or not; or whether the party in whose prejudice

it was taken, was in the event damaged by it; for the

prosecution is not grounded upon the damage, but on

the abuse of public justice. By stat. 5 Eliz. c. 9. per-

sons guilty of pejury, or subornation of perjury, are to

be punished with one year's imprisonment, and stand in

the pillory where the offence was committed. This of-

fence is also punished by transportation.

PERIWINKLE. See Turbo.
PERMUTATION of quantities, in algebra. See

Combination.
PERORATION. See Riietoric.
PEROTIS, a genus of the digynia order, in thetrian-

dria class of plants, and in the natural method ranking un-

der the fourth order, gramina. There is no calyx; the

corolla consists of a bivalvular glume; the valves are ob-

long, acute, somewhat unequal, and terminating in a

sharp beard. There are two species, natives of the East
Indies.

PEROXIDE, in chemistry, denotes, the maximum of

oxidizement. See Oxide.
PERPENDICULAR. See Geometry.
Perpendicular to a parabola, is a right line cutting

the parabola in the point in which any other right line

touches it, and is also itself perpendicular to that tangent.

PERPETUITY, in annuities, the number of years

purchase to be given for an annuity which is to continue

for ever. It is found by dividing 100/. by the rate of in-

terest, and, consequently, is, at the most usual rates, as

follows:

At 3 per cent. 33,3333

3| 28,5714
4 25,0000

4§ 22,2222
5 20,0000
6 16,6666
7 14,2857

These are the number of years purchase to be given

for a perpetual annuity, on the supposition that it is re-

ceivable yearly; but as annuities are much more com-
monly receivable half-yearly, and the interest of money
is likewise usually paid half-yearly, the perpetuity un-

der these circumstances will be greater or less than the

above: as the periods at which the annuity is payable

are more or less frequent than those at which the rate

of interest is supposed papable. Example at 4 per cent,

interest:

Interest Annuity payable,

payable Yearly. Half-yearly.

Yearly 25,000000 25,247548

Half-yearly, 24,752475 25,000000

Quarterly, 24,628109 24,879020

S
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Perpetuity is, where if all that have interest jofn

in the conveyance, yet they cannol b ir or pass the es-

tate; for, if by concurrence of all having interest, the

estate may be barred, it is no perpetuity. 1 Chan. Ca. 213.

PERRON. See Architecture.
PERRY, a drink made of pears, in the same manner

as cyder is made from aj.ples. See Cyder.
PERSECUTION, is any pain or affliction which a

person designedly inflicts upon another; and, in a more
restrained sense, the sufferings of Christians on account

of their religion. Historians usually reckon ten general

persecutions, the first of which was under the emperor
Nero, thirty-one years after our Lord's ascension; when
that emperor having set fire to the city of Rome, threw
the odium of that execrable action on the Christians,

who under that pretence were wrapped up in the skins of

wild beasts, and worried and devoured by dogs; others

were crucified, and others burnt alive. The second was
under Domitian, in the year 95. In this persecution St.

John the apostle was sent to the isle of Patmos, in order
to be employed in digging in the mines. The third be-

gan in the third year of Trajan, in the year 100, and
was carried on with great violence for several years.
The fourth was under Antoninus the philosopher, when
the Christians were banished from their houses, forbid-

den to show their heads, reproached, beaten, hurried
from place to place, plundered, imprisoned, and stoned.
The fifth began in the year 197, under the emperor Sc-
verus. The sixth began with the reign of the emperor
Maximums in 235. The seventh, which was the most
dreadful persecution that had ever been known in the
church, hegan in the year 250, in the reign of the empe-
peror Decius, when the christians were in all places
driven from their habitations, stripped of their estates,

tormented with raeks, &c. The eighth began in the yea
257, in the fourth year of the reign of the emperor Yale-
rian. The ninth was under the emperor Aurelian, A. D
274, but this was very inconsiderable; and the tenth be-

gan in the ninteenth year of Dioclesian,A. D. 303. In this

dreadful persecution, which lasted ten years, houses fill-

ed with Christians were set one fire, and whole droves
were tied together with ropes, and thrown into the sea.
PERSEUS, in astronomy, a constellation of the nor-

them hemisphere, which, according to the catalogues of
Ptolemy and Tycho, contains twenty-nine stars; but in
the Britannic catalogue sixty-seven.

PERSIAN WHEEL, an engine, or wheel, turned by
a rivulet, or other stream of water, and fitted with open
boxes at its cogs, to raise water for the overflowing of

lands, or other purposes. See Hydraulics.
It may be made of any size, according to the height

the water is to be raised to, and the strength of the
stream by which it is turned. This wheel is placed so that
its bottom only is immersed in the stream, wherein the
open boxes at its cogs are all filled one after another with
water, which is raised with them to the upper part of the
wheel's circuit, and then naturally empties itself into a
trough which carries it to the land.
PERSICARIA, arsmart. See Polygonum.
PERSON, in grammar, a term applied to such nouns

or pronouns, as being either prefixed or understood, are
the nominatives in all inflections of a verb; or it is the
agent or patient in all finite and personal verbs.
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PERSONAL GOODS. See Chattels.
PERSONATE, is the representing a person by a fic-

titious or assumed character, so as to pass for the person

represented. Personating bail, is by stat. 21 Jac. I. c.

26, a capital felony. By various other statutes, personat-

ing seamen entitled to wages, prize-money, &c. is also a
capital felony.

PERSOONIA, a genus of the class and order tetran-

dria monogynia. There is no calyx; petals four; glands

four, at the base of the germ; stigma blunt; drupe one-

eeeded.

PERSPECTIVE, is the art of drawing the picture or

representation of any visible object on a plane surface,

in such manner as it would appear on some transparent

surface, interposed between an object and the eye of an
observer. Hence it is the foundation of true painting,

and is so far necessary in regulating the practical designs

of an artist, that, without a knowledge of the principles

thereof, he works at random, in not keeping to the ni-

cety of measures and proportions. It has geometry for

its foundation, and, consequently, truth for its support.

It consists in determining and fixing the geometric situ-

ation of points in a picture, which points connected, pro-

duce lines, and lines (straight and curvilineal) constitute

the first principles of a picture, the grand outline and
structure which the painter is to dress with light and
shade. Hence it is perceivable that the mathematician
directs the outlines, but does not finish the piece; and, on
the other hand, the painter cannot make asurc beginning

without the mathematician's rules.

We do not mean to say that these rules are to be ap-

plied to the minute inflections or curvatures of every
leafy subject of a landscape, or to all the smaller hollows

and prominences of objects, or the muscular roundness

and softness of living creatures; for these, as well as some
other of the minutite of art, are to be determined by the

eye, and drawn by a steady hand. A landscape-painter

may study nature in the inmost recesses of a forest, and
there store his mind with models of trees, shrubs, and
foliage, and by such means he may become qualified to

make a random picture of an individual shrub, or a group
of trees; but if he would go further and represent a true

portraiture of an avenue of these subjects, he must study

the perspective diminution of the most remote parts

thereof, as well as their relative positibnS, or his propos-

ed picture will become an anamorphosis. He may give a

tolerable direct view of one side of a building, buthe can

do no more; if he would give the representation of more
than one side he must have recourse to the principles of

perspective.

The practical rules of perspective are in great measure
applied to the delineation of architectural bodies, and
other right-lined figures; and a knowledge of the general

laws of this science is sure to inform the judgment of the

manner in which lines should run, whereto they should

tend, and where terminate, so as to produce the desired

effect.

Perspective is employed both in representing the ich-

nographics and the seriographies of objects; and the for-

mer is frequently found to be a necessary foundation of

the latter.

We mean not to enter into an elaborate history of per-

spective, and say who it was that first discovered the

properties of lines, which, when posited in certain order,

would aid the representation of solid bodies, but rather

proceed immediately to the practical rules, after pre

mising that all the practical geometry necessary in this

art has been elucidated in our preceding volume under
that head, to which we refer the student.

The drawing-board, covered with a sheet of paper,
may be termed the perspective plane, whereon the objects
are to be delineated. See Plate CIV. Perspective, fig. 1.

Parallel to the bottom o.f this plane let a pencil-line be
drawn, mark it AB, and call it the ground-line.
At about a third part, or somewhat more, of the height

of the intended picture, or principal figure in the picture,
draw (with the help of a T square) a pencil-line parallel
to the ground-line, mark it ho, and call it the horizontal
line. The height of this line will be variable, as the
ground on which the observer stands may be higher or
lower from the base of the principal figure; but, in gene-
ral, when the draughtsman can choose his station, tho
height we have prescribed will be found the most conve-
nient.

On that part of the ground-line which the eye is sup-
posed opposite to in drawing any picture, draw another
pencil-line perpendicular thereto, as at C, crossing the
horizontal line at D. This point D is called the point
of sight, being the spot which the eye is immediately op-
posite to, both in lateral and perpendicular position.
The ground-line, and its perpendicular, may be di-

vided into scales of equal parts, whereof CD may be
supposed five feet, the height of the eye.
The distance of the eye from the principal object

must be set off in the horizontal line, both ways from the
point of sight D. The choosing a proper distance is so
essential a requisite, that, without a due observance there-
of, a faithful representation of a picturesque object can-
not be attained.

The most favourable point of distance seems to be that
which is a mean between the diagonal of an upper quarter
of the picture (as DG) set off from D to the perpendicu-
lar DE, continued as at x9 and the length of the picture
set off from G to the perpendicular, as at y; and the mean
of the distance will be found at *, which will be some-
what about four times the height of the eye. The dis-
tance must beset off on the horizontal line also: as be-
fore mentioned, on one or both sides of the point of
sight.

These requisites being laid down on the drawing-
board, vve may proceed to examples of finding the true
positions of points and lines on the picture, from their
Kymography, drawn out of, and below, the base line.

Suppose the pentagon ABDEF (fig. 2.) was to be re-
presented by the rules of perspective on the transparent
plane VP, placed perpendicularly on the horizontal plane
HR; dotted lines are imagined to pass from the eye C to
each point of the pentagon, as CA, CB, CD, &c. which
are supposed in their pasage through the plane PV\ to
leav. their traces or vestigia in the point a, b, d, &c. on
the plane, and thereby to delineate the pentagon abdef'
which, as it strikes the eye bv the same rays that the
original pentagon ABDEF does, will be a true perspec-
tive representation of it.

The business of perspective, therefore, is to lay down
geometrical rules for finding the points a&oY/upon the
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plane; and hence, also, we have a mechanical method of

delineating any object very accurately.

Perspective is either employed in representing the

ichnographics, or ground-plots of objects; or the sceno-

graphics, or representations of the objects themselves.

But before we give any examples of either, it will be

proper to explain some technical terms in regard to per-

spective in general; and, first, the horizontal line is that

supposed to be drawn parallel to the. horizon through

the eye of the spectator; or rather it is a line which

separates the heaven from the earth, and which lim-

its the sight. Thus, A, B, fig. 3, are two pillars be-

low the horizontal line CD, by reason the eye is elevated

above them; in fig. 4, they are said to be equal with it;

and in fig. 5, raised above it. Thus, according to the

different points in view, the objects will be either higher

or lower than the horizontal line. The point of sight, A,

fig. 6, is that which makes the central ray on the hori-

zontal line; or, it is the point where all the other visual

rays, D, D, unite. The points of distance, C, C, are points

set off in the horizontal line at equal distances on each side

of the point of sight, A; and, in the same figure, BB re-

presents the base line, or fundamental line; EE is the

abridgment of the square, of which D, D, are the sides;

F, F, the diagonal lines, which go to the points of dis-

tance C, C. Accidental points, are those where the ob-

jects end: these may be cast negligently, because neither

drawn to the point of sight, nor to those of distance,

but meeting each other in the horizontal line. For ex-

ample, two pieces of square timber, G and H, fig. 7,

make the points I, I, I, I, on the horizontal line; but go
not to the point of sight K, nor to the points of distance

C, C: these accidental points serve likewise for case-

ments, doors, windows, tables, chairs, &c. The point of

direct view, or of the front, is when we have the object

directly before us; in which case, it shows only the fore-

side; and, if below the horizon, a little of the top, but no-

nothing of the sides, unless the object is pol vgonous. The
point of oblique view, is when we see an object aside of us,

and as it were aslant, or with the corner of the eye; the eye,

however, being all the while opposite to the point of sight;

in which case we see the object laterally, and it presents

to us two sides or faces. The practice is the same in the

side-points, as in the front-points; a point of sight, points

of distance, &c. being laid down in the one as well as in

the other.

We shall now give some examples, by which it will

appear that the whole practice of perspective is built upon

the foundation already laid down. Thus, to find the

perspective appearance of a triangle, ABC. fig. 8, be-

tween the eye and the triangle draw the line DE, which

is called the fundamental line; from 2 draw 2 V, repre-

senting the perpendicular distance of the eye above the

fundamental line, be it what it will; and through Vdraw,
at right angles to 2 V, HH parallel to DE: then will the

plane DHIIE represent the transparent plane, on which

the perspective representation is to be made. Next, to

find the perspective points of the angles of the triangle,

let fall perpendiculars A 1, C 2, B3, from the angles to

the fundamental DE: set off these perpendiculars upon

the fundamental opposite to the point of distance H, to

B, A, C; from 1, 2, 5, draw lines to the principal point

V; and from the points A, B, and C, on the fundamental

line, draw the right lines AH, BH, CH, to the point of

distance II; which is so called, because the spectator

ought to be so far removed from the figure or painting,

as it is distant from the principal point V. The points

a, b, and c, where the visual lines Vl, V2, VS intersect

the lines of distance AC, BH, CH, will be the angular

points of the triangle abc, the true representation of ABC.
By proceeding in this manner with the angular points

of any right-lined figure, whether regular or irregular, it

will be very easy to represent it in perspective; however,

in practice, several compendious methods will occur to

every artist. Again, if the scenographic appearance of

any solid was to be represented, suppose of a triangular

prism, whose base is the triangle mno, fig. 9, you need

only find the upper surface of it, in the same manner as

you found the lower, or base; and then joining the cor-

responding points by right lines, you will have the true

representation of the solid in perspective. So that the

work is the same as before; only you take a new funda-

mental line, as much higher than the former, as is the

altitude of that solid whose scenographic representation

you would delineate.

But there is still a more commodious way, which is

this: having found, as above, the base or ichnographic

plane mno, let perpendiculars be erected to the funda-

mental line from the three angular points, which will

express the altitudes of those points. But because these

altitudes, though equal in the body or solid itself^ will

appear unequal in the scenographic view, the farthest off

appearing less than those nearer the eye, their true pro-

portional heights may be thus determined. Any where
in the fundamental line, let AB be erected perpendicu-
larly, and equal to the true altitude; or, if the figure has
different altitudes, let them be transferred into the per-

pendicular AB; and from the points A and B, and from
all the points of intermediate altitudes, if there are any
such, draw right lines to the point of sight V: those lines,

AV, BV, will constitute a triangle with AB, within which
all the points of altitude will be contained. Through the

points o, n, m, draw parallels to the fundamental line;

and from the points a, a, &c. erect perpendiculars to those

parallels; and the points where they intersect the line

AV, BE, as in a, a, b, b, &c. will determine the appa-
rent height of the solid in that scenographic position to

the eye in V.
Parallel perspective is where the picture is supposed

to be so situated, as to be parallel to the side of the prin-

cipal object in the picture, as a building for instance.
Then the lines on those sides of the building that arc pa-
rallel to each other, continue parallel on the picture, and
do not vanish into any point; while the lines at right an-
gles to the former, vanish into the centre of the picture.
This will be exemplified in fig. 10.

The picture being supposed to stand parallel to the side
of the house ABCD, the lines AB, DC, which in nature
are parallel to each, must be made parallel in the per-
spective representation. But the lines BE, CF, which
in nature are at right angles to AB and DC, and conse-
quently also to the picture, tend towards a point; and
this point G, towards which they tend, is the cenire of
the picture.

Oblique perspective, is when the plane of the picture is

supposed to stand oblique to the sides of the objects re-
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presented, in which case the representations of the lines

upon those sides will not be parallel among themselves,

but will tend towards their vanishing point. This kind

of perspective is shown in fig. 11.

A bird's-eye view, is a view s' nposed to be taken in

the air, looking down upon the e jject, and differs from

the usual way of drawing perspective views, in suppos-

ing the horizontal line to be raised much higher.

When an object is to be drawn in perspective, all its

parts must be measured so that we may be able to lay

them down from a scale of equal parts.

Having determined whether it is to be parallel or ob-

lique perspective, the first thing to be drawn is the ho-

rizontal line, which is to be put parallel to the bottom of

the drawing, and as high above it as the height of a man's

head, or five feet six inches, -as HG, fig. 10, which is five

feet six inches above the bottom of the house. Next,

determine on the centre of the picture G, which must be

placed so as to leave convenient room for the represen-

tation. Fix on C the nearest corner of the object, and

draw the perpendicular CB:_lay off CD equal to the

length of the building, and draw DA and AB. From C,

the nearest corner, draw CG, to the centre of the pic-

ture. CG now contains the line which represents the

bottom of the end of the house; but this is an indefinite

representation, of which we do not yet know the exact

length. The method of determining this is as follows:

Continue the line DC to I, and make CI equal to the

width of the house. From G, the centre of the picture,

lay off GK equal to the distance of the picture, the

choosing of which must be regulated by taste. Draw IK,
cutting CG in F; then is CF the exact width of the house

in perspective, which was equal to CI. To find the mid-

dle of this end of the house, you cannot divide it by your
compasses, because the farthest half will appear less than

the nearer,' but if you divide CI into two equal parts in

L, and draw LK, it will cut CF into two equal parts

perspectively. Or it may be found more simply thus:

having drawn the lines BE and CF to the centre of the

picture, draw the diagonals EC, BF, crossing each other

in M, and raise the perpendicular MN, which is in the

middle of the gable-end.

To find the height of the gable, lay its actual height

above BE, upon the corner line BC continued, as BO,
and draw OG; this crossing the perpendicular MN, gives

N the point of the gable. The top of the chimney must
be drawn in the same manner, by la} ing its real height,

taken from a scale, on OP; and drawing PG, lay off Lm
and Ln, each equal to half the width, and draw from

these points to the distance-point K; this will cut the bot-

tom of the house CF, in the points o and p; from these

draw perpendiculars} which will give the perspective

widtli of the chimney. To obtain its thickness, lay off

VQ. equal to its thickness, and draw QG; then drawing
from a the line ab, you obtain the exact width of the chim-
ney. From b draw be. and from d draw dc. The other

end of the gable may be drawn by two different methods.

The first is by supposing the front of the house transpa-

rent, and drawing the other end as if seen through it, in

the same manner as the end we have described, by lay-

ing its width from D to R, and drawing to the distance

point K. By raising the perpendicular in the middle,

you will meet the ridge-line from the other gable in d.

The other method is as follows: Through the centre of

the picture Gdraw the line ST, upwards and downwards,

and perpendicular to the horizontal line. Then con-

tinue the line of the roof Bd till it meets ST in S. From A
draw AS, which will give the other gable, and S will be

the vanishing point for all lines parallel to Y>d and Ad;

if NE is continued in like manner, it will give T for its

vanishing-point. The doors and windows on the side

ABCD are laid down from a scale, because that side be-

ing parallel to the picture, does not vary from its geome-
trical delineation, except showing the thickness of the re-

veals, or edges of the doors and windows. If there had

been any windows in the side BEFC, they would be

drawn in perspective by the same method that was used

for finding the width of the house and the middle of the

end, viz. by laying off the actual dimensions from C
upon CI, and drawing from these points to the distance-

point K, which would tranfer these divisions to the bot-

tom of the house CF, and then perpendiculars might be

drawn upwards.
This practice is farther explained by the following

rule:

To divide a line in perspective which is parallel to the

horizon, and which tends to a vanishing-point, into any
number of equal parts; or to divide it into any required

proportion.

Let AB be the line going to its vanishing-point C, fig.

12; and first let it be required to divide that line into

six equal parts. Let CD be the horizontal line, and AE the

ground-line, drawn parallel to it. Lay off, at pleasure,

CD for the distance of the picture, if C is the centre of

the picture. Draw a line from D, touching the end B of

the line to be divided: draw DBE, cutting the ground-
line in E. Then AE represents the actual dimensions of

the line AB, which is seen in perspective. (Here it may
be observed, that this gives a ride also for finding the

real length of any line which tends to a vanishing-point.)

Divide AE into the same number of equal parts into

which you proposed to divide the given line AB; as Al,
1 2, 2 3, &c. Then from these different divisions draw
lines to D, cutting the line AB in a, b t c, d, &c. which will

represent the required number of equal parts, but dimin-
ishing in size as they are farther removed from the eye.

If it is wished to divide the line AB into any number of
unequal parts, or to lay off doors, windows, &c. upon it,

the line AE, found as before, must be divided in the re-

quired proportion, and lines drawn from those to D will

give the required d [visions on AB, from which perpendi-
culars may be drawn for the doors, windows, &c.
To draw a circle in perspective.

The perspective representation of every circle is a re-

gular ellipsis, when the eve is without the circle; which
may be demonstrated by considering that the rays from
the circumference of the circle to the eye, form an oblique

cone. But it is well known to those who arc acquainted
with conic sections, that every section of a cone. Wheth-
er right or oblique, is a true ellipsis, except in one case
only, which is, when the section is taken subcontrary to

its base, a situation which happens so rarely in draw i

that it may be disregarded altogether, and the section of
a cone, or* the perspective of a circle, in all cases consid-
ered as a perfect ellipsis.

The most correct and easy method of drawing an ellip-
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sis is, to find the transverse and conjugate axes; the

curve may then be completed by a trammel, or by hand.

But as it is very difficult to find the transverse and con-

jugate axes of the ellipses which are the perspective re-

presentations of circles, recourse is generally had to

another method of obtaining the curve. The circle is cir-

cumscribed by a square, as KLMN, in fig. 13, and the

diagonals and the lines across the centre, and parallel to

the sides, arc drawn; also the lines al, cd, are drawn
parallel to the sides, through the points where the circle

is cut by the diagonals. This square, with all these lines

drawn across it, is now put in perspective as follows:

draw AB for the horizontal line, and fix B for the centre

of the picture, and AB for the distance of the picture.

Make DC equal to the width of square, and draw CB,
DB; draw CA to the distance-point A, cutting off DG,
equal to the depth of the square; then draw GF parallel

to DC, which completes the perspective of the square;

also draw the diagonal DF. Take now the distances

Ma, cN; and transfer them to Dx, oC; from these points

x and o, draw lines to the vanishing-point B, cutting the

diagonals of the square. The points in this reticulated

square in perspective, which correspond to those in the

square KLMN, where the circle passes through, must
now be observed, and a curve traced through them with

a steady hand it will be the perspective required. Even
in this process, it is of considerable use to know that the

curve you are tracing is a regular ellipsis: for though

you cannot easily ascertain the axes exactly, yet you
may very nearly; and the eye very soon discovers wheth-

er the curve which has been drawn is that of a regular

ellipsis or not.

Upon the same principle exactly, the row of arches,

fig. 14, is drawn. The width of the archs and piers is

obtained in the same manner as was shown in fig. 12,

viz. by laying their dimensions upon the ground-line AB,
and drawing lines to the distance-point. The curves of

the arches arc then found by drawing the lines which

correspond to those in half the square, fig. 13, in the

same manner as described above for the circle.

Ftg. 15 shows the appearance of circles drawn upon a

cylinder, when HI is the horizontal line. The circle

drawn on the cylinder at that place, is seen exactly edge-

ways, and appears only as a straight line; that next

above it is seen a little underneath; the next still more;

and so on, as they rise higher, appearing like so many
ellipses of the same transverse diameter, but whose con-

jugate diameters continually increase in length, as they

rise above the horizontal line. On the contrary, you see

the under sides of the circles drawn below the horizon-

tal lines; but they observe the same law, being so many
ellipses, whose conjugate diameters vary in the same
proportion. A little reflection on this simple example,

will enable those who draw to avoid many ridiculous

mistakes which are sometimes committed; such a showing

the two ends of a cask, or the top and bottom of a cylinder,

at the same time.

Fig. 11 shows the method of drawing a building, or

other object, in oblique perspective. AB is the horizon-

tal line, and CD the ground-line, parallel to it as be-

fore. Here neither of the sides of the house is parallel

to the picture, but each goes to its respective vanishing-

point. Having fixed on the nearest corner E, draw EB,

at pleasure, for one side, and choose any point F for the,

centre of the picture; then, to find the other side, lay off

FG equal to the distance of the picture, which, as before,

depends upon taste only; draw BG, and GA perpendicu-

lar to BG, cutting the horizontal line in A, the other

vanishing-point. Draw now EA for the other side. To
cut off the several widths of the two sides of the house,

which as yet are only drawn to an indefinite extent, two

distance-points must be laid down, viz. one for each van-

ishing-point. To do this, extend the compasses from B to

G, and lay the distance taken in it from B to H, which will

give H for the distance-point of B, and which is to cut off

all the divisions on the side EB. Also extend the compasses

from AG, and lay down AI. I is the distance-point of A,

and is used for transferring all divisions upon thesideEA
from the ground-line GE. These points ajjd lines being

adjusted, the process is not much different from parallel

perspective; only here equal divisions on each side of the

building, as doors, windows, diminish as they recede in

the same way as on the side BEFC, fig. 10. Lay the real

length of the side EL, taken from the same scale used

for laying down the horizontal line, and lay it down on

the ground-line, from E to C, and draw CI, cutting off

EL for the perspective length of the building. For the

other side of the house, lay its width down in the same
manner, from E to D, and draw DH, cutting off EN
for the perspective width. Raise the perpendiculars EM,
LK, and NO, for the three angles of the house. Lay the

height of the building upon the Gorner that comes to the

ground-line, as EM, and draw MK and MO to their

several vanishing-points. Also lay all the heights of the

doors and windows, and other divisions, upon EM, and
draw them to the vanishing-points A and B. To lay

down the widths of the doors and windows, put their ac-

tual widths upon CE, and draw from them to the dis-

tance-point I, which cuts off all divisions upon the side

LE, and then raise the perpendiculars. The gable-end
is found exactly in the same manner as has been describ-

ed, only taking care to use the proper distance-point H.
The manner offinding the width of the chimney is differ-

ent. Lay off ba for the height of the chimney above the

top of the gable, and draw ac parallel to the horizontal
line; then putac equal to the actual thickness of the chim-
ney, and draw ad to the vanishing-point A; draw also cd

to the distance-point I, cutting off ad in d: then having
drawn ef from the nearest corner of the chimney, which
was found as in fig. 10, draw df to the vanishing-point
B, cutting off ef for the exact perspective width.

Fig. 16 represents the method of finding the perspec-
tive of a circle in oblique perspective. AI? is the hori-

zontal line, C the centre of the picture, and D, E, the

distance-points. The process is exactly the same as that

just described; the several divisions of the reticulated
square in fig. 13, being laid upon the ground-line FG. ?'>d

from these, lines are drawn to the distance r^nts. The
perspective of the square is then drawn with all the lines

across it, and the curve traced through the different

points.

By drawing these examples frequentlv over, to a large
scale, and reflecting upon them with attention, the stu-

dent will become familiar with their use; and as they in-

clude the cases which most frequently occur, he will ne-

cessarily find great benefit from the knowledge of them.
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' The practical part of perspective, is only the applica-

tion of these rules to the actual description of objects.

But, as this part is purely mathematical, its assistance

towards drawing is alone what can be performed by rule

and compass, and can therefore strictly serve only for find-

ing the images of points, of which they are composed; and,

as these are infinite, it is endless to find them all by the

strict rules; whence it becomes necessary after a sufficient

number of them are found, to complete the image by the

help of drawing, to the better effecting of which these

points serve as a guide. Thus, when a circle is to be

described) the practical rules serve to find a sufficient

number of points in the circumference; which, being neat-

ly joined by hand, will perfect the image, so that, in strict-

ness, nothing in this image is found by mathematical rules,

save the few particular points; the rest owes its being to

the hand of the drawer.

Thus also, if any complicated figure is proposed, it

may not be easy to apply the practical rules to the de-

scription of every minute part; but by inclosing that figure

in a regular one, properly subdivided and reduced into

perspective, that will serve as a help, whereby a person

skilled in drawing, may with ease describe the object pro-

posed. Upon the whole, where the boundaries of the pro-

posed objects consist of straight lines and plane surfaces,

they may be described directly by the rules of perspec-

tive; but when they are curvilinear, either in their sides

or surfaces, the practical rules can only serve for the de-

scription of such rigth-lined cases as may conveniently

inclose the objects, and which will enable the designer to

draw them within those known bounds with a sufficient

degree of exactness.

It is therefore in vain to"seek, by the practical rules

of perspective, to describe all the little hollows and pro-

minences of objects, the different light and shade of their

parts, or their smaller windings and turnings; the infi-

nite variety of the folds in drapery; of the boughs and

leaves of trees, or the features and limbs of men and

animals; much less to give them that roundness and

softness, that force and spirit, that easiness and freedom

of posture, that expression and grace, which are requisite

to a good picture. Perspective must content itself with

its peculiar province of exhibiting a kind of rough

draught to serve as a ground-work, and to ascertain the

general proportions and places of the objects, according

to their supposed situations; leaving the rest to be fin-

ished, beautified, and ornamented, by a hand skilful in

drawing.
It is true, perspective is of most use where it is most

wanted, and where a deviation from its rules would be

the most observable; as in describing all regular figures,

pieces of architecture, and other objects of that sort,

where the particular tendency of the several lines is most

remarkable; the rule and compass in such cases being

much more exact than any description made by hand:

but still the figure, described by the perspective rides,

will need many helps from drawing; the capitals, and

other ornaments of pillars, and their entablatures, the

strength of light and shade, the apparent roundness and
protuberance of the several parts, must owe their beauty

and finishing to the designer's hand; but, with regard to

such objects as have no constant and certain determinate

shape or size, such as clouds, hills, trees, rivers, uneven

grounds, and the like, there is a much larger latitude

allowable, provided the general bulk, or usual natural
shape of those objects, arc in some measure observed, so
as not to make them appear unnatural or monstrous. See
Drawing.

But, although the strict practical rules of perspective
are in a great measure confined to the description of right-
lined figures, yet the knowledge of the general laws of
that science is of great and necessary use to inform the
judgment, after what manner the images of any proposed
lines should run, which way they should tend, and where
terminate; and thereby enables it the better to determine
what appearance any objects ought to put on, according
to their different situations and distances; it accustoms
the eye to judge with greater certainty of the relations
between real objects and their perspective descriptions,
and the hand to draw the same accordingly, and directs
the judgment readily to discover any considerable
error therein which might otherwise escape notice.
Besides that, when the ground, or general plan,
and the principal parts of a picture, are first laid
down according to the rules, every thing else will
more naturally fall in with them, and every remarkable
deviation from the just rules will be more readily per-
ceived, and the easier avoided or rectified; so that although
it may be infinitely tedious, or absolutely impracticable,
to describe every minute part of a picture by strict me-
chanical rules, yet the employing them, where they can
be the most commodiously used, will give the picture in
general such a look, as will guide the artist in drawing
the other parts without any obvious inconsistency.

>Ye shall, therefore, give such rides as are of most
general use in the practice of perspective. J. Let every
line which in the object or geometrical figure is straight,
perpendicular or parallel to its base, be so also in its

scenograpic delineation. 2. Let the lines, which in the
object return at right angles from the fore-right side, be
drawn scenographically from the visual point. 3. Let
all straight lines, which in the object return from the fore-
right side, run in a scenographic figure into the horizon-
tal line. 4. Let the object you intend to delineate, stand-
ing on your right hand, be placed also on the right hand
of the visual point; and that on the left hand, on the left
hand of the same point; and that which

J
is just before, in

the middle of it. 5. Let those lines which are (in the ob-
ject) equidistant to the returning line, be drawn in the
scenographic figure, from that point found in the horizon.
6. In setting off the altitude of columns, pedestals, ami
the like, measure the bight from the base-line upward,
in the front or fore-right side; and a visual ray down that
point in the front shall limit the altitude of the column or
pillar, all the way behind the fore-right side, or ortho-
graphic appearance, even to the visual point This rule
you must observe in all figures, as well where there is a
front or fore-right side, as where there is none. 7. In
delineating ovals, circles, arches, crosses, spirals, and
cross arches, or any other figure in the roof of any room,
first draw it ichnographically; and so with perpendicu-
lars from the most eminent points thereof, carry it up in-
to the ceiling; from which several points carry on the fi-
gure. 8. The centre in any scenographic regular figure,
is found by drawing cross lines from opposite angles: for
the point where the diagonals cross, is the centre. 9. A
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ground-plane of squares is alike, both above and below
the horizontal line; only the more it is distant above or
beneath the horizon, the squares n\ i 1 1 be so much the lar-

ger or wider. 10. In drawing a perspective figure, where
many lines come together, you ma), for the direction of

your eye, draw the diagonals in red: the visual lines in

black; the perpendiculars in green, or other different co-

lour from that which you intend the figure shall be of.

11. Having considered the height, distance, and position

of the figure, and drawn it accordingly, with side or an-

gle against the base, raise perpendiculars from the seve-

ral angles or designed points, from the figure to the base;

and transfer the length of each perpendicular, from the

place where it touches the base, to the base on the side

opposite to the point of distance; so will the diametrals

drawn to the perpendiculars in the base, by intersection

with the diagonals, drawn to the several transferred dis-

tances, give the angles of ihc figures, and so lines drawn
from point to point will circumscribe the scenographic

figure. 12. If in a landscape there are any standing wa-
ters, as rivers, ponds, and the like, place the horizontal

line level with the farthest sight or appearance of it. 13.

If there are any houses, or the like, in the picture, con-

sider their position, that you may find from what point

in the horizontal lines to draw the front or sides thereof.

14. In describing things at a great distance, observe the

proportion both in magnitude and distance, in draught,
which appears from the object to the eye. 15. In colour-

ing and shadowing of every thing, you must do the same
in your picture, which you observe with your eye, es-

pecially in objects lying near; but, according as the dis-

tance grows greater and greater, so the colours must be

fainter and fainter, till at last they lose themselves in a

darkish sky-colour. 16. The catoptrics are best seen in

a common looking glass, or other polished matter, where,
if the glass is exactly flat, the object is exactly like its

original: but, if the glass is not Hat, the resemblance al-

ters from the original; and that more or less, according

as the glass differs from an exact plane. 17. In drawing
catoptric figures, the surface of the glass is to be consi-

dered, upon which you mean to have the reflection: for

which you must make a particular ichnographical draught
or projection, which on the glass must appear to be a
plane full of squares; on which projection transfer what
shall be drawn on a plane, divided into the same number
of like squares, where though the draught may appear
\ery confused, yet the reflection of it on the glass will be
very regular, proportional, and regularly composed. 18.

The dioptric, or broken beam, may be seen in a tube

through acnstal ofglass which has its surface cut into

many others, whereby the rays of the object are broken.

For to the flat of the crystal, or water, the rays run
straight; but then they break and make an angle, which
also by the refracted beams is made and continued on the

other side of the same flat. 19. When these faces on a

crystal are returned towards a plane placed directly be-

fore it they separate themselves at a good distance on
the plane, because they are all directed to various far-

distant places of the same.

Perspective plane, is the glass or other transparent

surface, PV, (PI. CIV. Perspective, fig. 2.) supposed to

be placed between the eye and the object, perpendicularly

PER
to the horizon. It is sometimes called the section, table,

or glass.

PERSPIRATION. There seems to be something
thrown out from the blood during its circulation in the

arteries, at least through those vessels which are near
the surface of the body, for it is a fact, that certain sub-

stances are constantly emitted from the skins of animals.

These substances are known in general by the name of

perspirable matter, or perspiration. They have a great
resemblance to what is emitted in the lungs; which ren-

ders it probable that both excretions are owing to the

same cause, namely, to the decomposition produced in

the blood by the effects of respiration. Many experi-

ments have been made to ascertain the quantity of mat-
ter perspired through the skin. For the first set, and
not the least remarkable, we are indebted to Sanctorius,
who continued them for no less than thirty years. He
ascertained his own weight, and the weight of his food;

and whatever weight he lost over and above that of his

excrements, he ascribed to perspiration. A similar set of

experiments was afterwards made in France by Dodart;
in England by Keil; in Ireland by Bryan Robertson and
Rye; and in Carolina by Lining. The result of all these

experiments has been collected by Haller; but it gives us

no precise estimate of the amount of the transpiration,
since these philosophers have not distinguished between
what is lost by the skin and by the lungs. Lavoisier and
Seguin alone have attempted to ascertain the amount of

the matter perspired through the skin. A bag composed
of varnished silk, and perfectly air tight, was procured,
within which Seguin, who was usually the subject of ex-

periment, was enclosed, and the bag was closed exactly
over his head. There was a slit in the bag opposite to

his mouth, and the edges of this slit were accurately ce-

mented round the mouth by means of a mixture of tur-

pentine and pitch. Thus every thing emitted by the body
was retained in the bag, except what made its escape
from the lungs by respiration. By weighing himself in

a delicate balance at the commencement of the experi-
ment, and again after he had continued for some time
in the bag, the quantity of matter carried off by respira-
tion was ascertained. By weighing himself without this

varnished covering, and repeating the operation after

the same interval of time had elapsed as in the former ex-
periment, he ascertained the loss of weight occasioned
by perspiration and respiration. By subtracting from
this sum the loss of weight indicated by the first experi-
ment, he obtained the quantity of matter which made its

escape by perspiration in a given time. The following
facts were ascertained by these experiments: 1. The
maximum of matter perspired in a minute amounted to

26.25 grains troy; the minimum to 9 grains: which gives
17.63 grains at a medium in the minute, or 52.82 ounces
in the 24 hours. This quantity differs less than might
have been expected from the result of former experiments
made by Dodart, Keil, Rye , &c . 2. The quantity per-

spired is increased by drink, but not by solid food. 3.

Perspiration is at its minimum immediately after a re-

past. It reaches its maximum during digestion. See DI-
GESTION.
The quantity of matter perspired differs very conside-

rably according to circumstances. It has been shown to
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be greatest in hot weather, and in hot climates, and after

great exercise; and its relation to the quantity of urine

has been long known. When the matter perspired is

great, the quantity of urine is small, and vice versa.

To ascertain the substance thus emitted by perspira-

tion is a difficult task, because it passes offinvisibly, and
in small quantities at a time. It has, notwithstanding,

been ascertained that water, carbon, and an oily matter,

are emitted; and that an acid supposed to he the phos-

phoric, phosphat of lime, and even urea, are sometimes
emitted through the skin.

1. The most accurate experiments on this matter that

liave been made are those of Mr. Cruikshank. He put

his hand into a glass vessel, and luted its mouth at his

wrist by means of a bladder. The interior surface of the

vessel became gradually dim, and drops of water trick-

led down. By keeping his hand in this manner for an
hour, he collected thirty grains of a liquid, which pos-

sessed all the properties of pure water. On repeating the

same experiment at nine in the evening (thermometer
62°), he collected only 12 grains. The mean of these is

21 grains. But as the hand is more exposed than the

trunk of the body, it is reasonable to suppose that the

perspiration from it is greater than that from the hand.

Let us therefore take 30 grains per hour as the mean;
and let us suppose, with Mr. Cruikshank, that the hand
is ^th of the surface of the body. The perspiration in

an hour would amount to 1880 grains, and in 24 hours
to 43,200 grains, or 7 pounds 6 ounces troy. This is al-

most double the quantity ascertained by Lavoisier and
Seguin. Hence we may conclude that more matter is

perspired through the hand than the other parts of the

body, provided Mr. Cruikshank's estimate of the ratio

between the surface of the hand and body is not erro-

neous.

lie repeated the experiment again after hard exercise,

and collected in an hour 48 grains of water. He found
also, that this aqueous vapour pervaded his stocking with-

out difficulty; and that it made its way through a shamo-
ny leather glove, and even through a leather boot, though
in a much smaller quantity than when the leg wanted
that covering.

It is not difficult to see why the quantity of watery va-
pour diminishes with cold. When the surface of the bo-

dy is exposed to a cold temperature, the capacity of the

cutaneous vessels diminishes, and consequently the quan-
tity which flows through them must decrease.

When the temperature, on the other hand, is much in-

creased, either by being exposed to a hot atmosphere, or

by violent exercise, the perspired vapour not only in-

creases in quantity, but even appears in a liquid form.
This is known by the name of sweat. In what manner
sweat is produced, is not at present known; but we can
see a very important service which it perforins to the

animal. No sooner is it thrown upon the surface of the

skin than it begins to evaporate. But the change into

vapour requires heat; accordingly a quantity of heat is

absorbed, and the temperature of the animal is lowered.
This is the reason that animals can endure to remain
for some time in a much higher temperature without in-

jury, than could have been supposed.

The experiments of Tillet, and the still more decisive

experiments of Fordyce and his associates, arc well

vox. III. 14

known. These gentlemen remained a considerable tim->

in a temperature exceeding the boiling-point of water.

2. Besides water, it cannot be doubted that carbon is

also emitted from the skin; but in what state, the experi-

ments hitherto made do not enable us to decide. Mr.
Cruikshank found that the air of the glass vessel in

which his hand and foot had been confined for an hour
contained carbonic acid gas; for a candle burned dimly
in it, and it rendered lime-water turbid. And Mr. Ju-
rine found that air which had remained for some time in

contact with the skin, consisted almost entirely of car-

bonic acid gas. The same conclusion may be drawn from
the experiments of Ingenhousz and Milly. Trousset has
lately observed that air was separated copiously from a

patient of his while bathing.

Now it is evident that the carbonic acid gas which ap-
peared during Mr. Cruikshank's experiment, did not
previously exist in the glass vessel; consequently it must
have either been transmitted ready-formed through the
skin, or formed during the experiment by the absorption
of oxygen gas, and the consequent emission of carbonic
acid gas. The experiments of Mr. Jurine do not allow
us to suppose the first of these to be true; for he found
that the quantity of air allowed to remain in contact
with the skin did not increase. Consequently the appear-
ance of the carbonic acid gas must be owing either to

the emission of carbon, which forms carbonic acid gas
by combining with the oxygen gas of the air, or to the
absorption of oxygen gas, and the subsequent emission of
carbonic acid gas; precisely in the same manner, and for
the same reason, that these substances are emitted by the
lungs. The last is the more probable opinion; but the
experiments hitherto made do not enable us to decide.

3. Besides water and carbon, or carbonic acid gas, the
skin emits also a particular odorous substance. That
every animal has a peculiar smell, is well known: the
dog can discover his master, and even trace him to a
distance by the scent. A dog, chained some hours after
his master had set out on a journey of some hundred
miles, followed his footsteps by the smell, and found him
on the third day in the midst of a crowd. But it is need-
less to multiply instances of this fact; they are too well
known to every one. Now this smell must be owing to
some particular matter which is constantly emitted; and
this matter must differ somewhat either in quantity or
some other property, as we see that the dog easily dis-
tinguishes the individual by means of it. Mr. Cruik-
shank has made it probable that this matter is an oily
substance; or at least that there is an oily substance
emitted by the skin. He wore repeatedly, night and day
for a month, the same vest of fleecy hosiery during the
hottest part of the summer. At the end of this time he
always found an oily substance accumulated in conside-
rable masses on the nap of the inner surface of the vest,
in the form of black tears. When rubbed on paper, it

makes it transparent, and hardens on it like grease. It
burns with a white flame, and leaves behind it a charry
residuum.

4. Berthollet has observed the perspiration acid; and
he has concluded that the acid which is present is the
phosphoric: but that has not been proved. Fourcroy and
Yauquelin have ascertained that the .scurf which col-
lects upon the skins of horses consists chiefly of phosphat
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of lime, and urea is even sometimes mixed with it. It is

well known that the sweat has a salt taste; but hitherto

it has not been analysed, though it probably differs from
the transpiration.

It has been supposed that the skin has the property of

absorbing moisture from the air; but this opinion has not

been confirmed by experiments, but rather the contrary.

The chief arguments in favour of the absorption of

the skin, have been drawn from the quantity of moisture

discharged by urine being, in some cases, not only great-

er than the whole drink of the patient, but even the whole

uf his drink and food. But it ought to be remembered
that, in diabetes, the disease here alluded to, the weight

of the body is continually diminishing, and therefore

part of it must be constantly thrown off. Besides, it is

scarcely possible in that disease to get an accurate ac-

count of the food swallowed by the patients; and in those

cases where very accurate accounts have been kept,

and where deception was not so much practised, the

urine was found to exceed the quantity of drink. In a

case of diabetes, related with much accuracy by Di\
Gerard, the patient was bathed regularly during the ear-

ly part of the disease in warm water, and afterwards in

cold water: he was weighed before and after bathing,

and no sensible difference was ever found in his weight.

Consequently, in that case, the quantity absorbed, if any,
must have been very small.

It is well known that thirst is much alleviated by
cold bathing. By this plan captain Bligh kept his men
cool and in good health during their very extraordinary

voyage across the South Sea. This has been considered

as owing to the absorption of water by the skin. But Dr..

Carrie had a patient who was wasting fast for want of

nourishment, a tumour in the oesophagus preventing the

possibility of taking food, and whose thirst was always
alleviated by bathing; yet no sensible increase of weight,

but rather the contrarj', was perceived after bathing. It

docs not appear then, that in either of these cases water
was absorbed. The allaying of thirst by the cold bathing

may indeed easily be accounted for, by the lessening of

the temperature, and the prevention of perspiration.

Further, Seguin has shewn that the skin does not ab-

sorb water during bathing by a still more complete ex-

periment: he dissolved some mercurial salt in water, and
found that the mercury produced no effect upon a person
tiiat bathed in the water, provided no part the cuticle

was injured; but upon rubbing off a portion of the cuticle,

the mercurial solution was absorbed, and the effects of

the mercury became evident upon the body. Hence it

follows irresistibly, that water, at least in the state of

water, is not absorbed by the skin when the body is

plunged into it, unless the cuticle is first removed.

This may perhaps be considered as a complete proof

that no such^^ing as absorption is performed by the

skin; and that therefore the appearance of carbonic acid

gas, which takes place when air is confined around the

skin, must be owing to the emission of carbon. But it

ought to be considered, that although the skin cannot

absorb water, this is no proof that it cannot absorb oth-

er substances; particularly that it cannot absorb oxygen
gas, which is very different from water. It is well known
that water will not pass through bladders, at least for

some time: yet Dr. Priestly found that venous blood ac-

S

quired the colour of arterial blood from oxygen gas, as

readily when these substances were separated by a blad-

der, as when they were in actual contact. He found, too,

that when gases were confined in bladders, they gradual-

ly lost their properties. It is clear from these facts, that

oxygen gas can pervade bladders; and if it can pervade

them, why may it not also pervade the cuticle? Way, fur-

ther, we know from the experiments of Cruikshank, that

the vapour perspired passes through leather, even when
prepared so as to keep out moisture, at least for a cer-

tain time. It is possible, then, that water, when in the

state of vapour, or when dissolved in air, may be absorb-

ed, although water, while in the state of water, may be

incapable of pervading the cuticle. The experiments,

therefore, which have hitherto been made upon the ab-

sorption of the skin, are insufficient to prove that air

and vapour cannot pervade the cuticle, provided there

are any facts to render the contrary supposition pro-

bable.

Now that there are such facts, cannot he denied. We
shall not indeed produce the experiment ofVan Mons as a

fact of that kind, because it is liable to objections, and

at best is very indecisive. Having a patient under his

care who, from a wound in the throat, was incapable for

several days of taking any nourishment, he kept him
alive during that time, by applying to the skin in differ-

ent parts of the body, several times a day, a sponge dipt

in wine or strong soup. A fact mentioned by Dr. Wat-
son is much more important, and much more decisive. A
lad at Newmarket, who had been almost starved in or-

der to bring him down to such a weight as would quali-

fy him for running a horse-race, was weighed in the

morning of the race-day; he was weighed again an hour
after, and was found to have gained 30 ounces of weight;

yet in ihe interval he had only taken half a glass of

wine. Here absorption must have taken place, either by
the skin, or lungs, or both. The difficulties in either case

are the same; and whatever renders absorption by one

probable, will equally strengthen the probability that

absorption takes places by the other. See Physiology.
PERULA, a genus of the class and order dioecia

polyandria. There is one species, a tree of New Gre-

nada.

PETAL, among botanists, an appellation given to the

flower-leaves, in opposition to the folia, or common
leaves of the plant. See Botany.
PETALOMA, a genus of the decandria monogynia

class and order; the calyx is goblet-shaped, five-toothed;

petals five; stamina on margin of calyx; berry one-celled,

seeds one or four. There arc two species, trees of Ja-

maica and Guiana.
PETARD, in the art of war, a metalline engine,

somewhat resembling a high-crowned hat. The petard

may be considered as a piece of ordnance; it is made of

copper mixed with brass, or of lead with tin: its charge
is from five to six pounds of powder, which reaches to

within three finger's-hreadlh of the mouth: the vacancy
is filled with tow, and stopped with a wooden tompion,
the mouth being strongly bound up with a cloth tied ve-

ry tight with ropes. It is covered up with a madrier, or

wooden plank, that has a cavity to receive the mouth of

the petard, and fastened down with ropes.
Its use is in a clandestine attack to break down gates,
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bridges, barriers, &c. to which it is hung; and this it

docs by means of the wooden plank. It is also used in

countermines to break through the enemy's galleries,

and give their mines vent. The invention of petards is

ascribed to the French Huguenots, in 1579, who with

them took Cahors, as d'Aubigne tells us.

PETECHIA. See Medicine.
PETER-PENCE, an ancient tax of a penny on each

house, paid to the pope. It was call Peter-pence, because

collected on the day of St. Peter ad vincula, and sent to

Home; whence it was also called Rome-scot, and Rome-
penny.
PETESIA, a genus of the tetrandria monogynia

class and order: the corolla is one-petalled, funnel-form,

stigma bifid, berry many -seeded. There are three spe-

cies, shrubs of South America and the West Indies.

PETIOLE, in botany, the slender stalk that supports

the leaves of a plant.

PETITIA, a genus of the class and order tetrandria

monogynia: the calyx is four-toothed, inferior; corolla

four-parted, drupe with a two-celled nut. There is one

species, a small tree of St. Domingo.
PETITIO PRINCIP1I, in logic, the taking a thing

for true, and drawing conclusions from it as such, when
it is really false, or at least wants to be proved, before

any inferences can be deduced from it.

PETITION. No petition to the king, or to cither

house of parliament, for any alteration in church or state,

shall be signed by above twenty persons, unless the mat-

ter thereof is approved by three justices of the peace,

or the major part of the grand jury in the country; and
in London by the lord mayor, aldermen, and common
council: nor shall any petition be presented by more than

ten persons at a time.

Petition in Chancery, a request in writing, di-

rected to the lord chancellor or master of the rolls, show-

ing some matter or cause, whereupon the petitioner prays

somewhat to be granted him.

PETIVEUIA, a genus of the tetragynia order, in the

hexandria class of plants, and in the natural method
ranking under the 12th order, holoracese. The calyx is

tetraphyllous; there is no corolla; and but one seed, with

reflexed awns at the top. There are two species (Guinea

hen-weed), herbs of the West Indies.

PETREA, in botany, a genus of the didynamia an-

giosperma class of plants, with a monopctalous flower,

divided into five rounded segments at the limb. There
is one species, a shrub of South America.

PETRIFACTION, in natural history, denotes the

conversion of wood* bones, and other substances, princi-

pally animal or vegetable, into stone. These bodies are

more or less altered from their original state, according
(

to the different substances they have Iain buried among*
in the earth; some of tVm having suffered very little

change, and others being so highly impregnated with

crystalline, sparry, pyritical, or other extraneous mat-

ter, as to appear mere masses of stone, or lumps of the"

matter of the common pyrites; but they are generally of

the external dimensions, and retain more or less of the

internal figure, of the bodies into the pores of which this

matter lias made its way. The animal substances thus

found petrified are chiefly sea-shells; the teeth, bony pa-

lates, and bones of fish; the bones of land-animals, &c.

These are found variously altered, by the insinuation

stony and mineral matter into their pores; and the sub

stance of some of them is found to be wholly gone, there

being only stony, sparry, or other remaining matter de-

posited in the shape and form of the original matter,

which has gradually wasted away, and these may be re -

"garded as the true petrifactions.

Respecting the manner in which petrifaction is accom-

plished, we know but little. It has been thought by many
philosophers, that this was one of the rare processes of

nature: and accordingly such places as have afforded a

view of it, have been looked upon as great curiosities.

However, it is now discovered, that petrifaction is ex-

ceedingly common; and that every kind of water carries

with it some earthy particles, which being precipitated

from it, become stone of a greater or lesser degree of

hardness; and this quality is most remarkable in those

waters which are much impregnated with selenetic mat-
ter. Of late, it has also been found by some observa-

tions on a petrifaction in East Lothian in Scotland, that

iron contributes greatly to the process: and this it may
do by its precipitation of any aluminous earth which hap
pens to be dissolved in the water by means of an acid;

for iron has the property of precipitating this earth,

though it cannot precipitate the calcareous kind. The
calcareous kinds of earth, however, by being soluble in

water without any acid, must contribute very much to

the process of petrifaction, as they are capable of a great

degree of hardness by means only of being joined with
carbonic acid, on which depends the solidity of our com-
mon cement or mortar used in building houses.

The name petrifaction belongs only, as we have seen,

to bodies of vegetable or animal origin; and in order to

determine their class and genus, or even species, it is

necessary that their texture, their primitive form, and in
some measure their organization, are still discernible.

Thus we ought not to place the stony kernels moulded in
the cavity of some shell, or other organized body, in the
rank of petrifactions properly so called.

Petrifactions of the vegetable kingdom are almost all

cither gravelly or siliceous; and are found in gulleys,
trenches, he. Those which strike fire with steel are
principally found in sandy fissures; those which effer-
vesce in acids are generally of animal origin, and are
found in the horizontal beds of calcareous earth, anil
sometimes in beds of clay or gravel; in which case the
nature of the petrifaction is different. As to the substan-
ces which are found in gypsum, they seldom undergo any
alteration, either with respect to figure or composition,
and they are very rare.

A petrified substance, strictly speaking, is nothing
more than the, skeleton, or perhaps image, of a body
which has once had life, either animal or vegetable, com-
bined with some mineral. Thus petrified wood is no
longer wood, properly speaking. When wood is buried
i i certain places, Iapidific fluids, extremely divided and
sometimes coloured, insinuate themselves into its pores,
and fill them up. These fluids are afterwards moulded
and condensed. The solid part of the wood is decom-
posed and reduced into powder, which is expelled with-
out the mass by equeous (titrations. In this manner, the
places which were formerly occupied by the. wood are now
left empty in the form of pores. This operation of na
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tyre produce no apparent difference cither of the size or
of the shape; hut it occasions, hoth at the surface and in

the inside, a change of suhstance, and the ligneous tex-
ture is inverted; that is to say, that which was pore in

the natural wood, becomes solid in that which is petrified;

and that which was solid or full in the first state, becomes
porous in the second. In this way, says M. Musard,
petrified wood is much less extended in pores than solid

parts, and at the same time forms a body much more
dense and heavy than the first. As the pores communi-
cate from the circumference to the centre, the petrifac-

tion ought to begin at the centre, and end with the cir-

cumference of the organic body subjected to the action

of the lapidific fluids.

In proportion to the tenderness and bad quality of

Wood, it imbibes the greater quantity of water; therefore

this sort will unquestionably petrify more easily than that

which is hard. It is thought that all the petrified wood
so often found in Hungary, has been originally soft, such

as firs or poplars. Suppose a piece of wood buried in

the earth; if it is very dry, it will suck up the moisture

which surrounds it like a spunge. This moisture, by
penetrating it, will dilate all the parts of which it is com-
posed. The trachise, or air-vessels, will he filled first;

and then the lymphatic vessels; and those which contain

the succus proprius, as they are likewise empty. The
water which forms this moisture keeps in solution a
greater or a less quantity of earth; and this earth, de-

tached, and carried along in its course, is reduced to such
an attenuated state, that it escapes our eyes, and keeps
itself suspended whether by the medium of fixed air or

hy the motion of the water. Such is the lapidific fluid.

Upon evaporation, or the departure of the menstruum,
this earth, sand, or metal, again appears in the form of

precipitate or sediment in the cavities of the vessels, which
by degrees are filled with it. This earth is there moulded
with exactness: the lapse of time, the simultaneous and
partial attraction of the particles, make them adhere to

one another; the lateral suction of the surrounding fibres,

the obstruction of the moulds, and the hardening of

the moulded earth, become general; and there consists

nothing but an earthy substance which prevents the sink-

ing of the neighbouring parts. If the deposit is formed
of a matter.in general pretty pure, it preserves a whiter

and clearer colour than the rest of the wood; and as the

concentric layers are only perceptible and distinct in the

wood, because the vessels are there more apparent on
account of their size, the little earthy cylinders, in the

state of petrified wood, must be there a little larger, and
consequently must represent exactly the turnings and
separations of these layer's. At the place of the utriculi,

globules are observed, of which the shapes are as various

as the moulds wherein they are formed. The anasto-
*

moscs of the proper and lymphatic vessels form, besides,

points of support or reunion for this stony substance.

With regard to holes formed by worms in any bits <;f

wood, before they had been buried in the earth, the lapi-

dific fluid, in penetrating these great cavities, deposits

there as easily the earthy sediment, which is exactly

moulded in them. These vermiform cylinders are some-
what less in bulk than the holes in which they are found,

which is owing to the retreat of the more refined earth*

and to its drying un.

Let any one represent to himself this collection of lit-

tle cylinders, vertical, horizontal, inclined in different

directions, the stony masses of utriculi and of anastomo-

ses, and he will have an idea of the stony substance which
forms the ground-work of petrifaction. Hitherto not a
single ligneous part is destroyed; they arc all existing,

but surrounded on every side with earthy deposits; and
that body which, during life, was composed of solid and
of empty parts, is now entirely solid: its destruction and
decomposition do not take place till after the formation of

these little deposits. In proportion as the water aban-

dons them, it penetrates the ligneous substance, and de-

stroys it insensibly. The woody fibres being decompos-
ed, form in their turn voids and interstices, and there

remains in the whole piece nothing but little stony cylin-

ders. But in proportion as these woody fibres disap-

pear, the surrounding moisture, loaded with earth in the

state of dissolution, does not fail to penetrate the piece of

wood, and to remain in its new cavities. The new de-

posit assumes exactly the form of decomposed fibres; it

envelops in its turn the little cylinders which were formed
in their cavities, and ends by incorporating with them.
We may suppose here, that in proportion as it decompo-
ses, there is a reaction of the ligneous part against the

lapidific fluid: from this reaction a colour arises which
stains more or less the new deposit; and this colour will

make it easily distinguishable from that which has been
laid in the inside of the vessels. In all petrified wood
this shade is generally perceptible.

We have then, says M. Mongez, four distinct epochs
in the process by which nature converts a piece of wood
into stone, or, to speak more justly, by which she sub-
stitutes a stony deposit in its place: l. Perfect vegeta-
ble wood, that is to say, wood composed of solid and of
empty parts, of ligneous fibres, and of vessels. 2. Wood
having its vessels obstructed and choked up by an earthy
deposit, while its solid parts remain unaltered. 3. The
solid parts attacked and decomposed, forming new cavi-
ties betwixt the stony cylinders, which remain in the

same state, and which support the whole mass. 4. These
new cavities filled with new deposits, which incorporate
with the cylinders, and compose nothing else but one
general earthy mass, representing exactly the piece of
wood.
Among the petrifactions of vegetables called dendro-

lites, are found parts of shrubs, stems, roots, portions of
the trunk, some fruits, &c. We must not, however, con-
found the impressions of mosses, ferns, and leaves, nor
incrustrations, with petrifactions.

Among the petrifations of animals, we find shells,
crustaceous animals, polyparii, some worms, the bony
parts of fishes and of amphibious animals, few or no real
insects, rarely birds and quadrupeds, together with the
bony portions of the human bofly. The cornua ammonis
are petrified serpents; and with regard to the figured
and accidental bodies, these are lusus naturae.

In order, says M. Bertrand, in his Dictionnaire des
Fossiles, that a body should become petrified, it is neces-
sary that it is, 1. Capable of preservation under ground.
2. That it is sheltered from the air and running water
(the ruins of Hercolaneum prove that bodies which have
no connection with free air preserve themselves untouch-
ed and entire.) 3. That it is secured from corrosive ex-
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halations. 4. That it is in a place where there are va-

pours or liquids, loaded either with metalic or stony

particles in a state of dissolution, and which, without des-

troying the body, penetrate it, impregnate it, and unite

with it in proportion as its parts are dissipated by evapo-

ration.

It is a question of great importance among naturalists,

to know the time which nature employs in petrifying

bodies of an ordinary size. It was the wish of the late

emperor, duke of Lorraine, that some means should he

taken for determining this question. M. le chevalier de

Baillu, director of the cabinet of natural history of his

imperial majesty, and some other naturalists, had, sev-

eral years before, the idea of making a research which
might throw some light upon it. His imperial majesty

being informed by the unanimous observations of modern
historians and geographers, that certain pillars which are

actually seen in the Danube in Gervia, near Belgrade,

are remains of the bridge which Trajan constructed over

that river, presumed that these pillars having been pre-

served for so many ages must be petrified, and that they

would furnish some information with regard to the time

which nature employs in changing wood into stone. The
emperor thinking this hope well founded, and wishing to

satisfy his curiosity, ordered his ambassador at the court

of Constantinople to ask permission to take up from the

Danube one of the pillars of Trajan's bridge. The pe-

tition was granted, and one of the pillars was accordingly
taken up; from which it appeared that the petrifaction

had only advanced three-fourths of an inch in the space
of L500 years. There are, however, certain waters in

which the transmutation is more readily accomplished.
Petrifactions appear to be formed more slowly in earths
that are porous and in a slight degree moist than in wa-
ter itself.

When the foundations of the city of Quebec in Canada
were dug up, a petrified savage was found among the

last beds to which they proceeded. Although there was
no idea of the time at which this man had been buried
under the ruins, it is however true, that his quiver and
arrows were still well preserved. In digging a lead-

mine in Derbyshire in 1744, a human skeleton was found
among stags' horns. It is impossible to saj iiow many
ages this carcase had lain there. In 1695 the entire
skeleton of an elephant was dug up near Tonna, in Thu.
ringia. Some time before this epoch the petrified skele-

ton of a crocodile was found in the mines of that coun-
try. We might cite another fact equally curious which
happened at the beginning of the last century. John
Munte, curate of Slregarp in Scania, and several of his

parishioners, wishing to procure turf from a drained
marshy soij, found, some feet below ground, an entire
cart with the skeletons of the horses and carter. It is

presumed that there had formerly been a lake in that
place, and that the carter attempting to pass over on the
ice, had by that means probably perished. In fine, wood
partly fossil, and partly coaly, has been found at a great
depth, in the day of which tile was made for the abbey
of Fontenay. It is but very lately that fossil wood was
disc >vered at the depth of 75 feet in a well betwixt Issi
and Vauvres, near Paris. This wood was in sand be-
twixt a bed of da} and pyrites, and water was found
four feet lower than the pyrites." M. de, Laumont, in-

spector-general of the mines, says that in the lead-mine

at Pontpean, near Rennes, is a fissure, perhaps the only

one of its kind. In that fissure, sea-shells, rounded pel -

hies, and an entire beech, have been found 240 feet deer.

This beech was laid horizontally in the directien of the

fissure. Its bark was converted into pyrites, the sap-

wood into jet, and the centre into coal.

A great many pieces of petrified wood are found in

different counties of France and Savoy. In Cobourg in

Saxony, and in the mountains of Misnia, trees of a con-

siderable thickness have been taken from the earth,

which were entirely changed into a very fine agate, as

also their branches and their roots. In sawing them the

annual circles of their growth have been distinguished.

Pieces have 'been taken up, on which it was distinctly

seen that they had been gnawed by worms; others bear
visible marks of the hatchet. In fine, pieces have been
found which were petrified at one end, while the other

still remained in the state of wood fit for being burned.
It appears then that petrified wood is a great deal less

rare in nature than is commonly imagined.
Mr. Kirwan observes on the subject of petrifactions,

1. Those of shells are found on or near the surface of the

earth; those of fish deeper; and those of wood deeper
still. Shells in substance are found in vast quantities,
and at considerable depths. 2. The substances most sus-

ceptible of petrifaction are those which most resist the pu-
trefactive process; of which kind are shells, the harder
kinds of wood, &c; while the softer parts of animals,
which easily putrefy, are seldom met with in a petrified
state. 3. They are most commonly found in strata of
marl, chalk, limestone, or clay; seldom in sandstone, still

more seldom in gypsum; and never in gneiss, granite,

'

basaltes, or schoerl. Sometimes they are found in pyrites,
and ores of iron, copper, and silver; consisting almost
always of that kind of earth or other mineral which sur-
rounds them; sometimes of silex, agate, or carnelian.
4. They are found in climates where the animals them-
selves could not have existed. 5. Those found in slate or
clay are compressed and flattened.

The different species of petrifactions, according to
Cronstedt, are,

1. Terra? larvataej extraneous bodies changed into a
limy substance, or calcareous changes. These are, 1.
Loose or (Viable. 2. Indurated. The former are of a
chalky nature, in form of vegetables or animals: the se-
cond filled with solid limestone in the same forms. Some
arc found entirely changed into a calcareous spar.
On these petrifactions Cronstedt observes, that shells

and corals are composed of limy matter even when still
inhabited by their animals, but they are classed among
the petrifactions as soon as the calcareous particles In
obtained a new arrangement: for example, when they
have become sparry, tilled with calcareous earth either
hardened or loose, or when they lie in the strata «>f the
earth. « These (says he) form the greatest part of the
tossil collections which are So industriously made, often
without any regard to the principal and only use they
can be of, viz. that of enriching zoology. Mineral i

arc satisfied with seeing the p nihility of the changes the
limestone undergoes in regard to its* parti Its; and also
with receiving some insight into the alterations which
the earth has been subject to from the state of the strata



PET PET
h arc now (bond in it." The calcined shells, where

tlic. petrifactions are of a limy or chalky nature, answer
extremely well as a manure; but the indurated kind serve

only fur making grotlocs. Gypseous petrifactions are

extremely rare: however, Chardin informs us that he

had seen a lizard inclosed in a stone of that kind in

Persia.

II. Larvse, or bodies changed into a flinty substance,

These are all indurated, and are of the following spe-

cies: t. Carnelians in form of shells from the river Tomm
in Siberia. 2. Agate in form of wood; a piece of which

is said to be in the collection of the count de Tessin. 3.

Coratloids of white flint (millepora) found in Sweden. 4.

Wood of yellow flint found in Italy, in Turkey near

Adrianople, and produced Jby the waters of Lough-neah

in Ireland.

III. Larvae argillacese; where the bodies appear to be

changed into clay. These are found either loose and

friable, or indurated. Of the former kind is a piece of

porcelain clay met with in a certain collection, with all

the marks of the root of a tree upon it. Of the latter

kind is the osteocollaj which is said to be the roots of

the poplar- tree changed, and not to consist of any calca-

reous substance. A sort of fossil ivory, with all the

properties of clay, is said likewise to be found in some
places.

IV. Larvfe insalitpc; where the substances arc impreg-

nated with great quantities of salts. Human bodies have

been twice found impregnated with vitriol of iron in the

mine of Fahlun, in the province of Dalarne in Sweden.

One of them was kept for several years in a glass-case,

.but at last began to moulder and fall to pieces. Turf and

roots of trees are likewise found in water strongly ini*

pregnated with vitriol. They do not flame, but look like

a coal in a strong fire; neither do they decay in the air.

V. Bodies penetrated by mineral inflammable sub-

-stauecs. 1. By pit-coal, such as wood; whence some
have imagined coal to have been originally produced

from wood. Some of these substances are fully saturated

with the coaly matter; others not. Among the former

Cronstedt reckons jet; among the latter the substance

called mumia vegctablis; which is of a loose texture, re-

sembling amber, and may be used as such. 2. Those
penetrated by asphaltum or rock-oil. The only example

of these given by our author is a kind of turf in the pro-

vince of Skone in Sweden. The Egyptian mummies, he

observes, cannot have any place among this species, as

they arc impregnated artificially with asphaltum, in a

manner similar to what happens naturally with the wood
and coaly matter in the last species. 3. Those impreg-

nated with sulphur which has dissolved iron, or with

pyrites. Human bodies, bivalve and univalve shells, and

insects, have been all found in this state; and the last are

found in the alum state at Audrarum, in the province of

Skone in Sweden.

VI. Larvse metalliferce; where the bodies are impreg-

nated with metals. These are, 1. Covered with native

silver: which is found on the surface of shells in England.

2. Where the metal is mineralised with copper and sul-

phur. Of this kind is the fahlertz or grey silver-ore, in

the shape of ears of corn, and supposed to be vegetables,

found in argillaceous slate at Frankenberg and Tahlitte-

rcn in Hesse. 3. Larvse cupriferse, where the bodies

are impregnated with copper. To this species princi-

pally belong the turquoise or Turkey stones, improperly

so called; being ivory and bones of the elephant, or other

animals, impregnated with copper. At Simore in Lan-
guedoc there are bones of animals dug up, which, during

calcination, assume a blue colour; but according to Cron-

stedt, it is not probable that these owe their colour to

copper. With mineralised copper. Of these our author

gives two examples. One is, where the copper is mine-

ralised with sulphur and iron, forming a yellow marcaB-

itical ore. With this some shells are impregnated, which

lie upon a bed of loadstone in Norway. Other petrifac-

tions of this kind are found in the form of fish in different

parts of Germany. The other kind is where the copper

is impregnated with sulphur and silver. Of this kind is

the grey silver-ore, like ear* of corn, found in the slate-

quarries at Hesse. 4. Larvje-ferriferse, with iron in form

of a calx, which has assumed the place or shape of ex-

traneous bodies. These are either loose or indurated.

Of the loose kind are some roots of trees found at the

lake Langelma in Finland^ The indurated kinds are

even exemplified in some wood found at Orbissan in Bo-

hemia. 5. Where the iron is mineralised, as in the py.

ritaccous larva? already described.

VII. Where the bodies are tending to decomposition,

or in a way of destruction. Among these, our author

enumerates mould and turf, &c.

PETROCARYA, a genus of the class and order hep-

tandria monogynia. The calyx is five-cleft, turbinate;

corolla five-petalled; filaments twenty-four; drupe in-

clining, and two-celled nut. There are two species, trees

of Guiana.
PETROLEUM. See Bitumen.
PETROMYZON, the lamprey, a genus of fishes be-

longing to the class of amphibia nantes. It has seven

spiracula at the side of the neck, no gills, a fistula en the'

top of the head, and no breast or belly fins. There ait

eight species, distinguished by peculiarities in their back

fins.

1. The marinus, or sca-Iamprcy, is sometimes found

so large as to weigh four or five pounds. It greatly re-

sembles the eel in shape, but its body is larger, and its

snout longer, narrower, and sharper at the termination.

The opening of the throat is very wide; each jaw is fur-

nished with a single row of very small teeth; in the mid-

dle of the palate are situated one or two other teeth, which

are longer, stronger, and moveable towards the inside of

the throat.

The lamprey is an inhabitant of the ocean, ascending

rivers chiefly during the latter part of winter and the

early months of spring; and after a residence of a few

months in fresh water, again returning to the sea: it is

viviparous, and the young are observed to be of slow

growth; contrary to the assertions of some writers, who

have supposed the lamprey to be a short-lived fish. Wliefl

in motion this fish is observed to swim with considerable

vigour and rapidity, but it is more commonly seen at-

tached by the mouth to some large stone or other sub-

stance, the body hanging at rest, or obeying the motion

of the current: so strong is the power of adhesion eS«£

ed by this animal, that a stone of the weight of more than

twelve pounds may be raised without forcing the fish to

forego its hold. The general habits of the lamprey seem
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pretty much to resemble those of the eel, and it is sup-

posed to live principally on worms and young fish. Like
the eel it is remarkably tenacious of life; the several

parts, when cut in pieces, will long continue to move;
and the head will strongly attach itself for several hours
to a stone, though hy far the greater part of the body is

cut from it.

Among the cartilaginous fishes none is so destitute of
all appearance of real bone as the lamprey,-in which the

spine itself is no other than a mere soft cartilage, with-

out any processes or protuberances whatsoever. Among
other particulars in its anatomy, it is remarkable that

the heart, instead of being inclosed in a soft pericardium,
as in other animals, is guarded by a strong cartilaginous
one: the liver, which is of an oblong form, is of a fine

grass-green colour, somewhat deeper in the female fish,

and may be used for the purpose of a pigment.
A vulgar error, arising from inattentive inspection,

and total ignorance of the nature of the animal, is said

sometimes to prevail, viz. that the lamprey is furnished
with nine eyes on each side; this mistake appears to have
excited unusual indignation in sir T. Brown.
As an article of food, the lamprey has for many ages

maintained its credit as an exquisite dainty; and has uni-

formly made its appearance at the most splendid of our
ancient entertainments. The death of king Henry the

First, it is well known, is attributed to a too luxurious
indulgence in this his favourite dish. It still continues to

be in high esteem; and we are told by Mr. Pennant that

the city of Gloucester continues to send yearly, at Christ-

mas, a present of a rich lamprey-pie to the king. It

sometimes happens tiiat lampreys at that season are so

rare that a guinea is demanded for the price of a single

fish. They are most in season during March, April,

and May, and are observed to be much more firm when
fresh-arrived from sea than when they have been a con-
siderable time in fresh water. They are found in seve-

ral of the British rivers, but that which is most celebra-

ted for them is the Severn. In the mouths of some of
the larger European rivers they are sometimes taken in

such quantities that it is impossible to use them in their

fresh state; they are therefore grilled and moderately
salted, and afterwards barrelled up for sale, with the ad-
dition of vinegar and spices.

%. Petromryzon fluviatilis, lampern. This species is,

according to Dr. Bloch, an inhabitant of the sea, and
ascends in spring-time most of the European rivers, in

which it is found much more frequently and plentifully

than the great lamprey. With us it ^is found in great
quantities in the Thames, the Severn, and the Dee. It

is often potted with the larger lamprey, and is by some
preferred to it, as being milder-tasted. Mr. Pennant
informs us that vast quantities are taken about Mortlake,
and sold to the Dutch, as baits for their cod and turbot
fisheries. According to this author above four hundred
and fifty thousand have hern sold in a season, at forty

shillings per thousand, and about a hundred thousand
have been occasionally sent to Harwich for the same
purpose. The Dutch, it is added, have the secret of
preserving them till the time of the turbot-fishery. Great
quantities, says Dr. Bloch, are taken in the march of
Brandenburgh, and in Pomerania, Silesia, and Prussia;

and after frying, arc packed in barrels by layers, be-

tween each of which is a layer of bay-leaves, and spi-

ces, sprinkled over with vinegar. In this state they
are sent into many other parts of the Gorman em-
pire. In the river Bauster in Courland, great quan-
tities are taken from beneath the ice with nets; they

are much larger than those found elsewhere, and ar&
packed in snow, and sent to any distance; and wben put

into cold water recover themselves. This species spawns
in March and April, and is a prolific fish. It is so tena-

cious of life, that it will live many days out of water.

3. Petromyzon planeri, Planer's lamprey: length from
five or six to ten inches; general resemblance that of the

lampern: native of the rivers ofThuringia and other parts

of the German empire. Like most of the genus, tena-

cious of life, living for the space of a quarter of an hour
when immersed in spirits of wine, and moving with vio-

lence during the whole time. When thus killed in spirits,

the mouth remains open, but when the fish dies in water
it is shut.

4. Petromyzon branchialis, minute lamprey: inhabits
the European rivers; in England more frequent in the
Isis than elsewhere. Instead of concealing itself under
stones, this species lodges itself among the mud, and is

not observed to adhere to any other body like the rest of
the genus: it is used as a bait for other fish. It seems to

have been first distinctly described as an English species
by Dr. Plot, in his History of Oxfordshire.

5. Petromyzon sanguisuga, leech lamprey. It seems
in many points so nearly to resemble the common lamprey
as to leave some suspicion of its being the young of that
species; yet Mons. Noel seems convinced of its being
specifically different. It is said to be found only at those
times in which the shad (clupca alosa) is in the river.
These fishes it persecutes, by fastening beneath their bel-
lies, and sucking their blood with the avidity of a leech:
its body being constantly found full of that fluid alone:
they sometimes attack salmon in a similar way, but from
the greater thickness of the skin in those fishes, are able
to obtain but a small quantity of blood from them.
PETUNSE, in natural history, one of the two substan-

ces whereof the porcelain or China-ware is made. The
petunse is a coarse kind of flint or pebble, the surface of
which is not so smooth when broken as that of our com-
mon flint. See Stoneware.

PEUCEDANUM, or Sulphtrwort, a genus of the
digynia order, in the pentandria class of plants, and in
the natural method ranking under the 45th order, umbel-
late. The fruit is lobated, striated on both sides, and
surrounded by a membrane; theinvolucra are very short.
There are 10 species, none of which have any remarka-
ble properties excepting the officinale, or common hog's-
fennel, growing naturally in the English salt marshes.
The roots, when bruised, have a strong fetid scent like
sulphur, and an acrid, bitterish, unctuous taste. Wound-
ed in the spring they yield a considerable quantity of
yellow juice, which dries into a gummy resin, and re-
tains the strong smell of the root. The expressed juice
was used by the ancients in lethargic disorders.

PEWTER, a factitious metal, used in making domes-
tic utensils, as plates, dishes, &c. Sec Zim
PEZIZA, cup-mushroom, a genus ofthe natural oi

,

of fungi, in the cryptogamia class of plants. The fun-
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e*iis is campanulated and sessile. Linnaeus enumerates
species; Dr. Withering! 40 British species.

1'IIACA. a genus of the decandria order, in the diadel-

pbia class of plants; and in the natural method ranking
under the S2d order, papilionaceae. The legumen is se-

niibilocular. There are 11 species.

PELETHU6A, a genus of the class and order syngc-

nesia polygamia superflua. The calyx is subcylindric,

many-leaved; florets hermaphrodite; recept. chaffy; seeds

vlspid. There is one species, a tree of Virginia.

PHAETON, in ornithology, a genus of birds belong-

ing to the order of ansercs, the characters of which are:

The bill is sharp, straight, and pointed; the nostrils arc

oblong, and the hinder toe is turned forward. There are

two species, viz.

1. The demersus, or red-footed pinguin, has a thick,

arched, red bill; the head, hind-part of the neck, and
the back, of a dusky purplish hue, and breast and belly

white; brown wings, with the tips of the feathers white;

instead of a tail, a few black bristles; and red legs. It

is found on Pinguin isle, near the Cape of Good Hope, is

common all over the South Seas, and is about the size of

a goose.

2. The ethereus, or tropic bird, is about the size of a
partridge, and has very long wings. The bill is red,

with an angle under the lower mandible. The eyes are

encompassed with black, which ends in a point towards

the back of the head. Three or four of the larger quill-

feathers towards their ends are black, tipped with white;

all the rest of the bird is white, except the back, which

is variegated with curved lines of black. The legs and

feet are of a vermillion red. The toes are webbed. The
tail consists of two long straight narrow feathers, almost

of equal breadth from their quills to their points.

The name tropic bird, given to this genus, arises from

its being chiefly found within the tropical circles; but we
are not to conclude that they never stray voluntarily, or

arc driven beyond them: for we have met with a few in-

stances to prove the contrary. It is, however, so gene-

rally found within the tropical limits, that the sight of

this bird alone is sufficient to inform the mariner of a

very near approach to, if not his entrance therein. It

lias also been thought to portend the contiguity of land;

but this has often proved fallacious, as it is not un fre-

quently found at very great distances from it. The flight

of this bird is often to a prodigious height; but at other

times it is seen along with the frigate-pelican, booby,

and other birds, attending the flying-fishes at their rise

from the water, driven from their native element into the

air by their watery enemies, the shark, porpoise, albi-

corc, bonito, and dolphin, which pursue them beneath,

and prey upon them. These birds are sometimes observ-

ed to rest on the surface of the water, and have now and

then been seen in calm weather upon the backs of the

drowsy tortoises, supinely floating in the sea, so that

they have been easily taken by the long boat manned.

Onshore they will perch on trees, and are said to breed

in the woods, on the ground beneath them. They have

been met with in plenty on the islands of St. Helena, As-

cension, Mauritius, New Holland, and various places in

the South Seas; b'it in no place so numerous as at Pal-

incrston islaud, where these birds, as well as the frigates,

were in sucjj plenty, that the trees were absolutely loaded
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with them, and so tame, that they suffered themselves to

be taken off the boughs with the hand. At Otahcite, and
in the Friendly isles, the natives give them the names of

baingoo and toolaice. Some ornithologists reckon two
other species (perhaps varieties) of the tropic bird.

PHALvENA, moth, a genus of insects of the order
lepidoptera: the generic character is; antennas setaceous,

gradually lessening from base to tip; wings (when sitting)

generally defies (flight nocturnal). This genus, like

that of papilio, containing a vast number of species, is

divided into assortments, according to the different habits

of the animals. These assortments are as follow, viz.

Attaci, or those in which the wings, when at rest, are

spread out horizontally.

Bombyces, in which the wings are incumbent, and the

antennae pectinated.

Noctuse, with incumbent wings and setaceous antennae.

Geometrae, with wings horizontally spread out, nearly

as in the attaci.

Tortrices, with very obtuse wings, curved on the ex-

terior margin.
Pyralides, with wings converging into a deltoid and

slightly furcated figure.

Tineae, with wings convoluted into a cylinder.
Alucitae, with wings divided into distinct plumes.
These distributions, like those of the genus papilio*

are not strictly accurate, and must therefore be regarded
with a proper degree of allowance.

In the first division or attaci ranks the most splendid,
and largest, of all the phalaenae yet known, viz. the pha-
laenae atlas, an insect so large that the extent of its wings
measures not less than eight inches and a half; the ground-
colour is a very fine deep orange- brown, and in the mid-
dle of each wing is a large subtriangular transparent
spot or patch, resembling the appearance of a piece of

Muscovy talc; each of these transparent parts is suc-

ceeded by a black border, and across all the wings run
lighter and darker bars, exhibiting a very fine assort-

ment of varying shades; the upper wings are slightly

curved downwards at their tips in a falcated manner, and
the lower wings are edged with a bolder of black spots

on a pale buff-coloured ground; the antennae arc widely
pectinated with a quadruple series of fibres, exhibiting "a

highly elegant appearance. This insect is a native of

both the Indies, and occasionally varies both in size and
colours.

Phalaena luna is an American species, of large size,

and extremely beautiful; its colour is a most elegant pea-

green, with a small yellowish eye-shaped spot with a
transparent centre in the middle of each wing, and the

lower wings are produced at the bottom into a long and
broad tail or continuation: the ridge of the upper wings
is broad, and of a fine purple-brown colour; the head and
thorax yellowish white, and the body milk-white.
Of the European species of this division beyond com-

parison the finest is the phalaena junonia (ph. pavonia
Lin.), a native of many parts of Germany, Italy, France,
&c. but not yet observed in England. It measures about
six inches in extent of wings, and is varied by a most
beautiful assortment of the most sober colours, consisting
of different shades of deep and light grey, black, brown,
&c. On the middle of each wing is an eye-shaped spot,

having the disk black, shaded on one side with bluesur- •
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rounded with red-brown, and the whole included by a cir-

cle of black. Lastly, all the wings are bordered by a

deep edging of very pale brown, with a whiter line im-

mediately adjoining to the darker part of the wing: the

antennae are finely pectinated. Tlie caterpillar, which

feeds on the apple, pear, &c. is hardly less beautiful than

the insect itself: it is of a fine apple or yellowish-green

colour, with each segment of the body ornamented by a

row of upright prominences of a bright blue colour, with

black radiated edges, and surrounded by long black fila-

ments, each of which terminates in a clavatcd tip. This

larva, when teady for its change, envelops itself in an

oval web with a pointed extremity, and transforms itself

into a large short chrysalis, out of which afterwards

emerges the moth.

The phalsena pavonia minor, or smaller peacock-moth,

is a native of England, and is commonly called the em-

peror moth. In every respect, except size, it so greatly

resembles the former, that Linnseus chose to consider it as

a permanent variety only of the same species. The larva

and pupa arc also of the same appearance with those of

the preceding, but on a much smaller scale.

The bombyces constitute a very numerous tribe, of

which the phalsena caja or great tiger-moth may serve as

an example. This species is one of the larger English
moths, and is of a fine pale cream-colour, with chocolate-

brown bars and spots; the lower wings red, and black

spots; the thorax chocolate-brown, with a red collar round
the neck; and the body red, with black bars. The cater-

pillar is of a deep brown, with white specks; extremely
hairy, and feeds on various plants. It changes into a

crysal is in June, and the fly appears in July.

Phalsena fuscicaudaor the brown-tail moth is remarka-
ble for the ravages which its caterpillar commits, by de-

stroying the foliage of trees and hedges, and reducing
them to a perfectly bare appearance. The moth itself is

about a third part less than that of a silk-worm, and is

of a fine satiny white, except the hinder part of the body,

which is of a deep brown. The caterpillar is brown, with

ferruginous hairs, a row of white spots along each side,

and two red spots on the lower part of the back: it is of
a gregarious nature, vast numbers residing together un-
der one common web: they are hatched early in autumn,
from eggs laid by the parent moths, and immediately
form for themselves a small web, and begin feeding on
the foliage of the tree or shrub on which they were pla-

ced: they marshal themselves with great regularity for

this purpose in rows, and at first devour only the upper
pellicle and the green parenchyma of the leaves, and in

the evening retire to their web. In about three weeks
they cast their skin, and afterwards proceed to feed as
before, enlarging their web from time to time, and form-
ing it »n all sides as strong and secure as possible. In
this they remain the whole winter in a state of torpidity,

till being enlivened by the warmth of the returning spring,
they again issue, from their covering, and being now grown
stronger, begin to devour the whole substance of the
leaves, instead of contenting themselves with the upper
part as in their very young state. The destruction which
they sometimes cause to the verdure of the country may
be judged of by their ravages in the year 1782, when, ac-
cording to the account of the ingenious Mr. Curtis, au-
thor of the Mora Londincnsis, Sec. in many parishes about
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London subscriptions were opened, and the poor people
employed, to cut off and collect the webs at one shilling

per bushel, which were burned, under the inspection oi

the church-wardens, overseers, or beadles, of the respec-

tive parishes. At the first onset of this business, Mi'.

Curtis assures us, he was informed that fourscore bushels

were collected in one day in the parish of Clapham alone.

When these caterpillars are arrived at full growth, which
is usually about the beginning of June, each spins itself a
separate web, in which it changes to a dark-brown chry-
salis, out of which in the beginning of July proceeds the

moth. The ravages of these insects in the year 1806
were scarcely less than those above recorded.

But of all the moths of the tribe bombyx the phalama
mori, or silkworm moth, is bv far the most important.
This is a whitish moth, with a broad pale-brown bar
across each of the upper wings. The caterpillar or lar-

va, emphatically known by the title of the silkworm, is,

when full grown, nearly three inches long, and of a yel-

lowish grey colour; on the upper part of the last joint of

the body is a horn-like process, as in many of the sphin-
ges. It feeds, as every one knows, on the leaves of the

white mulberry, in defect of which may be substituted the
black mulberry, and even, in some instances, the lettuce

and a few other plants. The silkworm remains in its larva
state about six weeks, changing its skin four times during
that period, and, like other caterpillars, abstaining from
food for some time before each change. When full-grown,
the animal entirely ceases to feed, and begins to form it-

self a loose envelopement of silken fibres in some conve-
nient spot which it has chosen for that purpose; and af-

terwards proceeds to enwrap itself in a much closer co-
vering, forming an oval yellow silken case or ball, about
the size of a pigeon's c^g, in which it changes to a erys-
alis, and after lying thus inclosed for the space of about
fifteen days, gives birth to the moth. This however is

always carefully prevented when the animals are reared
for the purpose of commerce, the moth greatly injuring
the silk of the ball by discharging a quantity of coloured
fluid before it leaves the cell: the silk-balls are therefore
exposed to such a degree of heat, i.s to kill the inclosed
chrysalides, a few only being saved for the breed of the
following year. The moth, when hate lied, is a very short-
lived animal, breeding soon after its exclusion; and when
the females have laid their eggs, they, as well as the males,
survive but a very short time.

The length of the silken fibre or thread drawn by the
silkworm may be supposed to differ considerably in dif-
ferent silk-balls. According to Boyle, as quoted by Der-
ham, alady, on making the experiment, found the length
of the ball to be considerably more than 300 yards, though
the weight was only two grains and a half. The abbe
La Pluche informs us, that of two balls one measured 924
feet, and the other 930. It may be proper to add, that
the silk throughout its whole length is double, or compo-
sed oftwo conjoined or agglutinated filaments. See Silk
Manufacture.

In the next division, or noctuse, stands the beautiful
phaUena nupta, a moderately large species, with the up-
per wings of a fine grey colour, elegantly clouded and \ a-
ried with shades and lines of dark-brown, Ace. and the
under wings of a vivid crimson, with two broad trans-
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verse black bars; the body is grey, but white underneath.
The caterpillar, which is of a pale flesh-coloured grey, is

distinguished by a dorsal tubercle on the fore part of the

body, and feeds chiefly on the willow; it changes to a

chrysalis in July, and the moth appears in August and
September. The division noctuae, like that of bombyx,
is extremely numerous.
As an example of the geomctrce, we may adduce a very

elegant moth often seen towards the middle of summer on
the elder, and called phakena sambucaria; it is moderate-
ly large, of a pale sulphur-colour, with angular wings,
marked by a narrow transverse brown line or streak. It

proceeds from a green caterpillar, which, like those of

the rest of this section, walks in a peculiar manner, viz.

by raising up the body at each progressive movement in-

to the form of an arch or loop, the extremeties nearly

approaching each other. It changes in May and June
into a black chrysalis, out of which in June or July pro-

ceeds the moth.

To this division also belongs that beautiful insect cal-

sed the currant-bush moth, or phalaena grossulariata, so

frequently seen in gardens in the month of July. It has

somewhat the appearance of a butterfly, with rounded
white wings, marked by numerous black spots; the up-

per pair being still farther decorated by a pair of deep-

yellow bands: the body also is of a deep golden yellow,

with black spots. The caterpillar is of similar colour,

and the chrysalis black.

In the division tortrices, so named from the faculty

which their caterpillars possess of rolling or twisting the

leaves of the vegetables they inhabit, into a tubular form,

stands the elegant phalaena prasinana, an inhabitant of

the oak, and sometimes of the alder: the upper wings are

of fine green, with two oblique yellow stripes; the lower

wings pale or whitish. The caterpillar is of a yellowish

green, with white specks, and the end of the body orange-

coloured.

In the division pyrales stands the phalaena farinalis,

distinguished by the polished surface of its wings, which

have a large glaucous- brown middle area or patch, while

the remainder is marked by whitish streaks. This in-

sect, when sitting, has an obtusely triangular outline,

and the abdomen is turned up at the tip.

The division called tineae, comprehends those moths
which are in general of a small size, though often of very

elegant colours. Of this tribe is the phalaena padella: it

is of a pearly white colour, with very numerous black

spots: its caterpillar is gregarious, appearing in great

quantities on various sorts of fruit-trees during the de-

cline of the summer, and committing great ravages on

the leaves: these caterpillars inhabit a common web, and

usually move in large groupes together; their colour is a

pale greyish yellow, with numerous black spots; each

caterpillar, at the time of its change to chrysalis, envelops

itself in a distinct oval web with pointed extremities; and

many ofthese are stationed close to each other, hanging,

in a perpendicular direction, from the internal roof of the

general enclosing web, the chrysalis is blackish, and the

moth appears in the month of September.

To this division also belong the moths emphatically so

called, or cloth-moths. Of these the principal is the pha-

laena vestianella, which, in its caterpillar state, is very

destructive to woollen cloths, the substance of which it
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devours, forming for itself a tubular case with open ex-

trem ities, and generally approaching to the colour of the
cloth on which it is nourished. This mischievous species

changes into a chrysalis in April, and the moth, which is

universally known, appears chiefly in May and June.

In the last division, called alucitae, is one of the most
elegant of the insect tribe, though not distinguished either

by large size or lively colours. It is a small moth, of a
snowy whiteness, and, at first view, catches the attention of
the observer by the very remarkable aspect of its wings,
which are divided into the most beautiful distinct plumes,
two in each upper, and three in each under wing, and
formed on a plan resembling that of the long wing-feath-
ers of birds, viz. with a strong middle rib or shaft, and
innumerable lateral fibres. This moth, which is the pha-
lsena pentadactyla of Linnaeus, appears chiefly in the
month of August. Its caterpillar, which is yellowish-
green, speckled with black, feeds on nettles, and changes
into a blackish chrysalis enveloped in a white web.

Another very remarkable species of this division is the

phalsena hexadactyla of Linnaeus; each wing consisting
of six distinct plumes. The insect is of a pale grey-
brown colour, with several transverse lines or bars across
the feathers, and exhibiting a very curious spectacle in

the microscope. It chiefly makes its appearance in the

month of September. This little moth is by the English
collectors somewhat improperly called the twenty-plum-
ed moth, the plumes being in reality twenty-four in num-
ber. See Plate CV. Nat. Hist. figs. 325, 326, 327, 328.

PHALANGIUM, a genus of insects of the order ap-

tera. The generic character is, legs eight; eyes two
vertical, and two lateral; front furnished with cheliforin

antennas; abdomen generally rounded.

Of all the insects in the order aptera, few perhaps will

be found of a form more repulsive than that of the present

genus; which, exclusive of its spider-like shape, is, in

some species, armed with weapons resembling those of

the genus aranea, but operating with greater malignity.

The phalangia differ very much in size, some being very

minute insects, while others are equal in magnitude to

the larger kind of spiders.

The phalangium reniforme is one of the largest of the

genus. This animal is a native of the hotter regions of

the globe, being found in Africa and South America. It

has the general appearance of a very large spider, with

the thorax heart- (or rather kidney-) shaped, and the

abdomen rounded: the legs are very long, and the palpi

or claspers are strongly toothed on the inner side by se-

veral sharp-pointed curved processes: the first pair of

legs have all the appearance of a pair of antennae; far

exceeding the rest in length, and being of a slender or

filiform shape. The whole insect is of a deep chesnut-

brown colour, with a yellowish cast on the abdomen. Its

particular history seems to be little known, but there can

be no doubt of its being of a predacious nature, living

probably on the smaller insects.

Phalangium caudatum is, in general, of rather smaller

size than the former, and of a lengthened shape, with

shorter limbs in proportion: it is principally distinguish-

ed by the long setaceous process in which the abdomen
terminates: the chelae or claspers are large, and toothed

on the inside towards the tips. The general colour of
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the animal is chesnut-brown. It is a native of the East

Indies.

To this genus belong those well-known insects called

long-legged, shepherd, or harvest spiders, being popu-

larly considered as such, though differing very conside-

rably from spiders properly so named. The most com-

mon insect of this kind is the phalangium opilio of Lin-

nauis, which, during the autumn, may be observed in

gardens, about walls, &c. It is remarkable for its plump,

but flattish, orbicular body,- and its extremely long and

slender legs, which are generally so carried, that the

b< (!y appears suspended or elevated to a considerable

height above the surface on which the animal rests: the

eyes are situated on the top of the head, and resemble

two very minute glassy globules; the colour of the whole
animal is a pale greyish-brown. This species preys on
the smaller kind of insects in general.

Among the minute species of phalangium, the most
remarkable is the phalangium cancroides of Linnaeus, a

very small insect, of a reddish-brown colour, and of slow

motion, occasionally found among papers, dried plants,

&c. &c. Its shape is obtusely oval, with a sharpened
front, furnished with a pair of very long and large joint-

ed claspers, which give the insect a very remarkable ap-

pearance; the body is very much depressed. This little

insect has been occasionally referred to very different

genera. It is a species which seems to vary considerably

in size; those which are found in our own country rarely

exceeding the length of the tenth of an inch, while in

some parts of Europe it appears to arrive at twite that

length. It is said by Linnseus, but probably on no just

foundation, to introduce itself occasionally under the

skin, and to excite a painful tumour; a circumstance
which, considering the size of the animal, seems scarcely

possible. It preys on smaller and weaker insects. See
Plate CV. Nat. Hist. fig. 329.

Phalangium. See Anthericum.
PHALANX, in Grecian antiquity, a square battalion,

consisting of 8000 men, with their shields joined, and
pikes crossing each other, so that it was next to impossible

to break it.

PHALAR1S, or Canary-grass, a genus of the tri-

gynia order, in the triandria class of plants. The calyx

is bivalved, carinatcd, and equal in length, containing

the corolla. There are 12 species, of which the most re-

markable are the canadensis, or manured canary-grass;

and the arundinacea, or reed canary-grass. These are

both natives of Britain. The first grows by the road-

sides, and is frequently cultivated for the sake of the

seeds, which are found to be the best food for the canary
and other small birds. Hie second grows on the banks
of rivers. It is used for thatching ricks or cottages, and
endures much longer than straw. In Scandinavia they

mow it twice a year, and their cattle eat it. There
is a variety of this cultivated in our gardens with beau-

tifully striped leaves. The stripes are generally green
and white; but sometimes they have a purplish cast.

This is commonly called painted lady-grass, ladies' tres-

ses, or riband-grass.

PHALEUC1AN VERSE, in ancient poetry, a kind
of verse which consists of live feet, the first of which is

a spondee, the second a dactyl, and the three last tro-

chees: such is the following one of Martial;

12 3 4 5
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PHALLUS, the morel, a genus of the order of fungi,

belonging to the cryptogamia class of plants. The fun-

gus is reticulated above and smooth below. There are

three species; the most remarkable are:

1. The esculentus, or esculent morel, is a native of

Britain, growing in woods, groves, meadows, pastures,

&c. The substance, when recent, is wax-like and friable;

the colour a whitish yellow, turning brownish in decay;

the height of the whole fungus, about four or five inches.

The stalk is thick and clumsy, somewhat tuberous at the

base, and hollow in the middle. The pileus is either

round or conical; at a medium about the size of an egg,

often much larger; hollow within; its base united to the

stalk; and its surface cellular, or latticed with irregular

sinuses. The magnified seeds are oval. It is much es-

teemed at table both recent and dried, being commonly
used as an ingredient to heighten the ilavour of ragouts.

We are informed by Gleditsch, that morels are observed

to grow in the woods of Germany in the greatest plenty

in the places where charcoal has been made. Hence

the good women who collect them to sell, receiving a

hint how to encourage their growth, have been accus-

tomed to make fires in certain places of the woods, with

heath, broom, vaccinium, and other materials, in order

to obtain a more plentiful crop. This strange method of

cultivating morels being however sometimes attended

with dreadful consequences, large woods having been

set on fire and destroyed by it, the magistrate thought

fit to interpose his authority, and the practice is now in-

terdicted.

2. The impudicus, stinking morel, or stink-horns, is

also a native of Britain, and found in woods and on banks.

It arises from the earth under a veil or volva, shaped ex-

actly like a hen's egg, and of the same colour, having a long-

fibrous radicle at its base. This egg-like volva is com-
posed of two coats or membranes, the space between
which is full of a thick, viscid, transparent matter, which,

when dry, glues the coats together, and shines like var-

nish. In the next stage of growth, the volva suddenly

bursts into several lacerated permanent segments, from
the centre of which arises an erect, white, cellular, hol-

low stalk, about five or six inches high and one thick, of

a wax-like friable substance, and most fetid cadaverous
smell, conical at each end, the base inserted in a white,

concave, membranaceous, turbinated cup, and the sum-
mit capped with a hollow, conical pileus, an inch long,

having a reticulated cellular surface, its base detached

from the stalk, and its summit umbilicated, the umbilicus

sometimes perforated and sometimes closed. As soon as

the volva bursts, the plant begins to diffuse its intolera-

ble odours, which are so powerful and widely expanded,
that the fungus may be readily discovered by the scent

only, before it appears to the sight.

PHARMACY, is defined the Pit of preparing, com-
pounding, and preserving medicinals.

The preservation of medicines merely consists in the

application of rules for collecting vegetable, animal, and
mineral productions, at certain seasons, or under parti-

cular circumstances, and of ensuring them against the
injuries they would suffer by exposure to light, heat, air,

moisture, &c. this, therefore, is the least extensive, and
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peculiar department of the pharmaceutic art. It is the

preparation and composition of medicinals that constitute

tli • principal objects of that science of which we arc here

to tr<

To prepare medicines, is to produce an artificial ar-

rangement of their constituent principles, by which,

either an essential change is effected in their nature, or

their medicinal essence is preserved, while their form

undergoes a new modifiation. The first of these effects is

Invariably the result of chemical action; the latter may
he produced by mechanical and chemical agency, either

singly or combined.
In the composition of medicines, no chemical union is,

in any case, effected; for a change of principle is involv-

ed in the term chemical combination; whereas, by com-

pounding medicines, we mean mcarly the mixing of them

together for the purposes of increasing or diminishing,

or otherwise modifying, their individual agency, of dis-

guising their taste and odour, or of giving them a more

convenient shape.

Pharmacy, then, has the materia medica for its object,

and for its instruments, the means by which mechanical

or chemical change is operated upon the ingredients of

which the materia medica is composed. The most order-

ly method, therefore, of considering this subject will be,

first to describe the mode in which the component prin-

ciples of substances are developed, separated and com-
bined, to enumerate such principles, or give the analysis

of medicinal articles; and secondly, to detail the indivi-

dual process of preparation, separation, and combination,

with the general uses and average doses of medicines

thus combined, separated, or prepared.

PART I.

Pharmaceutical operations, and general analysis of the

different substances used in medicine.

Pulverization is a process too simple and common to

require definition; it consists in reducing substances to

powder, by beating, or forcibly overcoming the aggre-

gative, in order to facilitate the agency of chemical at-

traction. In trituration, the same effect is produced by

rubbing in place of beating the materials operated upon;

when tli is last is carried to a certain extent, and assisted

by the addition of a fluid which does not act chemically

upon this material, the process is denominated naviga-

tion.

The above processes are facilitated by separating, from

time to time, the coarser from the finer parts of the ma-

terials: hence the utility of sifting, or passing the powder

over sieves with apertures of various diameters: hence

likewise the pharmaceutical process of waslijng, or, as it

is termed, elutriation, by which, although in a different

mode, the same end is obtained as by sifting, the powder

being agitated in a fluid which does not act upon it as a

solvent, the larger particles immediately subside, from

which the fluid suspending the smallest is poured off,

and suffered to remain at rest until these last are all de-

posited.

Most of the metals are mechanically divided by the

operation called granulation; this consists of first filing

or beating the metal into fine leaves; or by melting it,

and during its state of fusion, pouring it into water,

which condenses the separate globules: this process is

denominated granulation, on account of the metallic par-

tides being separated in the form of small grains.
The above then are the principal of those mechanical

operations which may be regarded as auxiliary or preli-

minary to such as more immediately promote chemical

action, or tend to effect an essential change in bodies: of

these last the primary and most important is solution.

Solution, like pulverization, appears at first sight to

be a simple process; it is however, in fact, an example of

chemical attraction exerted between the particles of a so-

lid and of a fluid substance; and although the solvent or

active power is in vulgar conception attributed to the

latter, «« the attraction whence the solution proceeds is

reciprocal, and is not more exerted by the one than by
the other." Solution, however, of bodies in water, dif-

fers from most cases of chemical combination, in scarce-

ly effecting an actual change in the properties of such
bodies. This process therefore may be regarded as, in

some measure, an exception to the general law of chemi-
cal action. Solution is aided by mechanical division; it

is accellerated by agitation, and in most instances pro-

ceeds with a rapidity proportionate to the degree of tem-
perature to which the solvent and solvend are subjected;

because, by pulverization, agitation, and heat, the pow-
er by which the minute particles of individual bodies are

held together is weakened, and thus mutual attraction is

expedited.

Solution is differently denominated, according to the

nature either of the solvent or solvend, or the manner in

which the process is effected.

When we have a combination of saline or earthy sub-
stances, part of which is only soluble in one, and part
in another fluid, the one portion may be separated from
the other by the application of its appropriate solvent:

such mode of solution is denominated lixiviation, and
the result obtained a ley. When a fluid is applied to any
vegetable or animal matter, so as to dissolve or attract

only part of its principles, the operation is called extrac-

tion. If solution is effected without artificial heat, we
denominate the process maceration; if a moderate heat

is employed, digestion. When boiling fluid is poured up-

on a substance, and the vessel covered till the solution

cools, the operation is termed infusion; and decoction if

the fluid is actually boiled upon the materials to be dis-

solved.

When we wish to obtain the solid matter that ha9

been dissolved, the solution is exposed to heat, convert-

ed into vapour, and that part not capable by this degree,

or mode of heat, of being volatilized or evaporated, is

thus obtained in a solid form: this process is denominat-
ed evaporation. Many substances, -especially of the sa-

line class, when thus treated, after the evaporating pro-

cess has been carried to a certain extent, concrete into

hard masses, transparent, and of a regular form: such

concretions are termed crystals, and the process which
engenders them crystallization. Crystals are abundantly
formed in nature by slow and spontaneous, in place of a

hasty and artificial evaporation; indeed it has recently
been argued, that every modification of material substan-
ces deserves to be regarded as a crystal. The figure

which the body assumes as the result of chrstallization
is invariable and peculiar to itself. Hence the classifica-

tion of crystals, according to their form, as into pris-
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matic, rhoniboidal, kc. Externa] circumstances, how-
ever, often interfere with this regularity.

The transparency of crystals, which is essentia] to their

existence, depends upon a certain quantity of water dif-

fused through them, called therefore their water of crys-

tallization; when this is expelled, by whatever means,
the density, pellucidity, and figure of the crystal, arc

lost. When crystals arc thus destroyed, in consequence
of exposure to air, they are said to effloresce. When
water is absorbed by a crystal, so that it loses its crys-

talline, and assumes a moist condition, it is said to deli-

quesce.

Precipitation is another mean by which a solid is se-

parated from a fluid body. If to a solution is added a
substance having a more powerful attraction to the fluid

than the solvent, the latter will be disunited, and thrown
down or precipitated in a solid form; or the added mat-
ter may enter into combination with the solvent itself,

and produce a compound no longer soluble, which will

consequently be in the same manner precipitated.

When from a given solution or mixture, the volatile

rather than the fixed or solid matter is wished to be se-

parated, the processes of distillation or sublimation arc

had recourse to: in the former, the materials are sub-

jected to a given degree of heat in vessels formed so as

to collect the vapour, and again condense or reduce it

to fluidity; by the latter, the volatile matter is likewise
separated, and again condensed, but the reduction is in-

to the state not of fluidity but of solidity.

After solution, fusion is the next in importance of
pharmaceutical processes. This operation is usually per-

formed in vessels called crucibles, which are cups form-
ed of black lead, of earthenware, or of some metal, to
which heat is applied generally by a furnace. Fusion is

employed in order to effect chemical combination among
materials which are insoluble, at least in any fluid which
does not interfere with their chemical relations. Heat,
however, may be applied so as to promote union among
bodies, though it is not so powerful as to produce fu-

sion; as for example in calcination, by which, in conse-
quence of Reposing a metal to a high temperature, it

attracts oxygen from the circumambient air. Deflagra-
tion is a process in some measure similar: this consists
in mixing substances with which much oxygen is com-
bined, by a feeble attractive power, with inflammable
matter, and subjecting the mixture to heat; such sub-
stance attracts the oxygen from the matter with which
it had previously been united, and thus become oxydat-
ed or deflagrated.

The above, then, are the chief processes of pharmacy;
or those by which the principles of such substances as
enter into the materia medica, are developed, combined,
and separated. We now proceed to our proposed

Analysis of medicinal articles.

On this subject we shall be as brief as possible. A
more ample analysis of the respective substances treated
of, will be found under their names as they occur in al-
phabetical order.

In analysing the different productions of nature, we
•btain a few substances which are incapable in our pre-
sent state of knowledge of further decomposition. These
substances are denominated simple. As, however, we

have no moans of ascertaining; whether, at any period of

decomposition, we have arrived at the ultimate particles

of bodies, absolute simplicity can never be predicated of
any substance; and by the term simple, we merely mean
to express the homogeneousness of any substance, as it

relates to our present state of chemical knowledge. See
Chemistry.

In the first order of simple substances, and those in-

deed which appear to prefer the highest claim to the
character of simplicity, are the gases, ox\ gen, azote,
and hydrogen; which are solid materials brought into a
gaseous condition by caloric.

Of these, oxygen is the most important. Like other
gases, it is elastic and invisible; it is a little heavier than
common air. Its distinguishing properties or character-
istics, are its power of supporting combustion and ani-
mal life. The compounds resulting from the union of
oxygen with other materials form the most active me-
dicinal agents.

Thus, for example, quicksilver, when in its metallic
state, is scarcely possessed of any active properties in
reference to the animal economy; on the contrary, when
combined with oxygen, it constitutes one of the mo.'
powerful agents that are employed in medicine.
Oxygen constitutes nearly one-fourth of atmospheric

air; united in a certain proportion with hydrogen, it

forms water; and with certain inflammable substances,
acids. Indeed the element derives its name from being
the acidifying principle. Oxygen, however, unites with
many substances without rendering them acid; such are
the compounds which this element forms with the me-
tals, as well as with large numbers of both vegetable
and animal productions.

Azote, like oxygen, when pure and uncombined, al-
ways exists in a gaseous form; this constitutes the re-
maining three-fourths of the atmosphere. It is lighter
than atmospheric air; it is unable to support respiration
or combustion; and in the strictest sense it is not inflam-
mable. Combined with oxygen, in a certain proportion,
it forms, as just stated, atmospheric air; in that propor-
tion in which the two elements are saturated, it consti-
tutes the nitric acid; with a smaller proportion, the ni-
trous acid: and we may here observe, that the terminat-
ing syllables ic and ous, are used in all cases to denote
the different degrees in which oxygen enters into the com-
position of acids. Thus sulphur, with a larger quantity
of oxygen, so as to constitute it a more perfect acid, is
called salphuric; with a smaller proportion of this prin-
ciple, it is named sulphureous acid.

Azote, with a certain quantity of oxygen, insufficient
to create acidity, forms nitrous and nitrous-oxyd gases,
the last of which has been but very recently discovered,'
and has been celebrated by its extraordinary powers on
the animal frame.

Combined with hydrogen, in a given proportion, azote
forms ammonia or volatile alkali.

Lastly, azote is an abundant principle in animal mat-
ter, and indeed chiefly occasions the variation in compo-
sition between this and vegetable substance.

Hydrogen, the last of the simple gases, is extremely
light and inflammable; its most important compound is
water, formed, as just stated, by its union in a certain
proportion with oxygen. Water, it is almost unnecev-
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sary to observe, is one of the mo9t important agents in

pharma
The next order of those substances which are consi-

dered as simple, are the three inflammable principles,

carbon, sulphur, and phosphorus.

Carbon is the basis of common charcoal. In this sub-

stance, however, it is combined with some oxygen; and

it has lately been demonstrated, that the diamond is the

pure inflammable base of carbon. Combined with a

larger quantity of oxygen, carbon constitutes the gase-

ous oxide of carbon; when actually saturated with oxy-
gen, it forms the carbonic acid gas, or what was formerly

called fixed air. Carbon, united with hydrogen and oxy-

gen, forms several peculiar compounds, such as alcohol,

ether, &c.
Sulphur, we have already said, in combination with

oxygen, constitutes the sulphuric and sulphureous acids;

the latter is extensively employed in chemistry and phar-

macy.
Sulphur and hydrogen form a gaseous compound called

sulphurated hydrogen, which is distinguished by a pecu-

liar lector. Lastly, sulphur is a component principle of

several animal, and of some few vegetable, substances.

Phosphorus lias not been detected pure and uncom-

bined. In the fossil kingdom, however, it is found com-

bined both with several of the earths and metals; and it

also enters into the composition of many animal and ve-

getable productions.

There are three acids, the muriatic, fluoric, and bo-

racic, which, on account of their not having hitherto been

decomposed, are regarded as simple, but which analogy

leads us to suppose are constituted in the same manner
with other acids, viz. by the union of their peculiar prin-

ciple with oxygen: it is only the first of these that can be

regarded as a pharmaceutic agent. It exists in abun-

dance in sea-salt. When in a gaseous condition, it is

remarkably pungent. It is capable of combining with a

considerable portion of oxygen, so as to form the oxy-

muriatic acid, which acts with energy on inflammable

substances.

Metals form the third order of simple substances. The
distinguishing properties of these are opacity, brilliancy,

ductility, fusibility, malleability, and superior specific

gravity to that of any other substances. They are ren-

dered active on the system by combination with oxygen
or with acids; the most active of them, as we have alrea-

dy observed, being almost inert in a metallic state. Dif-

ferent metals are capable of combining with different

quantities of oxygen; four of them, arsenic, molybdena,

tungsten, and tin, may be so far oxygenated, as to pass

into the form of acids.

The last order of simple substances is the earths*. The
characters of these are insipidity, infusibility, not being

inflammable, and scarcely soluble, having a specific gra-

vity of less than five to one, and being capable of com-
bination with acids to form neutral salts.

The principal earths are the silex, argil, magnesia,
lime, barytes and strontites. Of these the magnesia and
lime are in the most common use as medicines; the argil-

laceous coinpouuds arc not unfrequently employed; and
lately the bary tic salts have been introduced into practice.

Alkalies bear some resemblance to the earths. They
have a peuetratiug tastej they change the vegetable co-

lours to a green; they powerfully attract water, unite

with oils, and with the acids form neutral salts. They
are three; potass, soda, and ammonia: the last has been

proved to be compounded of azote and hydrogen, and it

is probable that the others may ere long be demonstrated
to be compound substances.

All the alkalies arc employed in medicine; and they

are likewise important agents in pharmacy. The names
of the neutral salts which are formed by the union of acids

with alkalies, earths, and metallic oxides, are chosen

partly from the base and partly from the acid. All (for

example) of the salts composed of the sulphuric acid, are

denominated sulphats; as the sulphat of potass, of lime,

&c. When the acid forming the union is less pure, or

when it is the sulphureous, the resulting compounds are

denominated sulphites; and this principle of nomencla-
ture extends through the whole of saline compositions.

We now proceed to state the proximate and ultimate

principles of the vegetable and animal productions of

nature; or of those substances which result from organi-

zation, in contradistinction to those of inert matter. By
the proximate principles of organic matter, we mean
those by the combination and separation of which a com-
pound body may be formed or divided. The ultimate

principles are the elements of which an integral body
may consist, whether more or less complex in its com-
position.

The proximate principles of vegetables, which sub-

stances are the most common objects of pharmacy, may
be separated or analysed by mere exposure to heat:

sometimes the atmospheric air is admitted in conjunction

with heat; fermentation is often employed to separate

the constituent principles of materials; lastly, nitric acid

is much used in analysis, by which oxygen is communi-
cated to the substance operated upon; and by the result-

ing compound the nature of the acidifiable base is indi-

cated.

Gum is one of the most abundant among the proximate

principles of vegetables. It is glutinous, insipid, with-

out odour, and soluble in water, constituting a viscid so-

lution, denominated mucilage. It is insoluble in alcohol,

ether, or oil. It does not absorb oxygen from the at-

mosphere; it is neither volatile nor fusible. At a tempe-

rature beyond the boiling point, but beneath that of igni-

tion, gum is decomposed, and affords an impure acetous

acid, ammonia, carbonic acid, and carbonated hydrogen

gases; the residuum is charcoal with a certain quantity

of lime.

The ultimate principles of gum are oxygen, hydrogen,

carbon, azote, and lime. The medicinal qualities of gum

are trivial. In pharmacy it is employed principally as

a medium of mixture between oils and water.

Resin. This is another proximate principle existing

in abundance in vegetable products. It is generally*

but not always, united with gum. Resin is not soluble

in water, but. unlike gum, is soluble in alcohol, ether,

and oils. Resin does not absorb oxygen; when heated

to ignition it burns; and is fusible by a heat nearly that

of boiling water. When volatilized, however, it is inva-

riably decomposed: its products are water, acetous acid,

a burnt oil, and a charcoal residuum. Its ultimate prin-

ciples are carbon, hydrogen, and oxygen.
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Resins are much more active on the living system than

gums. The virtues of many medicinal substances de-

pend exclusively on their resinous part.

The extractive matter is another vegetable principle,

which until lately was confounded with the gum and resin.

This is equally soluble in water and alcohol, it likewise,

at a certain temperature, absorbs oxygen. It affords,

upon being exposed to heat, empyreumatic acid and oil,

and some ammonia. Its elements are carbon, hydrogen,
oxygen, and azote.

This vegetable principle it is difficult to obtain pure

and unmixed.
Oil. This is of two kinds, expressed or unctuous,

and volatile or essential. These have some qualities in

common, and others characteristic of each. Expressed
oils, are viscid, almost without taste or odour: they con-

geal by cold, and are insoluble either in water or alcohol.

With alkalies they form soap. At a temperature of 212°,

they are decomposed, and afford water and carbonic

acid. Their ultimate principles are carbon, with a small

proportion of hydrogen.
These oils are generally found in the seeds and fruits

of vegetables, from which they are separated by mechan-
ical pressure, or by boiling. Some of them have medi-

cinal virtues, but they are commonly employed merely as

lubricants.

Volatile or essential oils are quickly dissipated by the

heat of boiling water, without suffering decomposition.

They are more soluble in alcohol than in water. They
slowly absorb oxygen, and are at length changed into

resinous matter. They contain more hydrogen than the

fixed oils.

Essential oil exists in abundance in the aromatic plants,

and appears to constitute their aroma, although some
chemists have supposed this last to he a peculiar and ex-

clusive principle. It is usually extracted from the vege-

table by distillation. As medicines, these oils are high-

ly stimulant. The natural combination of essential oil

and resin, which exists in some plants, constitutes bal-

sam, which in some cases has also a peculiar acid in its

composition.

Camphor. This is a distinct vegetable principle. It

is insoluble in water, but is soluble in alcohol, oil, and
ether. It evaporates even at the ordinary temperature
of the atmosphere. When distilled, it is decomposed,
and affords a pungent volatile oil, amounting to nearly

one-third of its weight, while carbonic and hydrocarbonic

acid gases escape, and a quantity of charcoal remains.

Camphor then appears to contain a greater proportion of

carbon and perhaps of oxygen than the essential oils.

The medicinal powers of camphor are very considerable.

Wax is a solid, tenacious, and inflammable principle,

holding nearly the same relation to expressed, that cam-
phor does to essential, oil.

Fccula is an important principle in vegetables. It is,

when existing separately, mild and insipid. It is not
soluble in cold water. With boiling water, it forms a
jelly. It is insoluble in alcohol. It is converted by cer-
tain processes into sugar. Fecula is composed of oxy-
gen, carbon, and h) drogen. It is by far the most nutri-

tious principle in vegetables.

Gluten. A thick fibrous substance found in the fari-

na of some plants. It is insipid, elastic, insoluble in wa-

ter, and but sparingly soluble in alcohol. Its prominent
principle appears to be azote.

Albumen, like gluten, is named from its resemblance
to a principle in animal matter. This is soluble in cold

water, and coagulated by heat or alcohol. It affords

much ammonia on exposure to heat.

Saccharine matter is generally found united with gum
and extract. It is soluble in water, and in alcohol. It

is converted by fermentation into alcohol; and this last,

by a second stage of fermentation, becomes acetous acid.

Saccharine matter consists of oxygen, carbon, and hy-
drogen.

The saline principle in vegetables is named their es-

sential salt. Essential salts are cither acids or neutrals.

The native vegetable acids which have been detected,

are seven, viz. the malic, which is contained in apples,

and other fruits, previous to their maturity. It is con-
verted into the oxalic acid by the agency of nitrous acid.

The oxalic. This has the largest proportion of oxy-
gen, of any native vegetable acid. It is soluble, and ca-
pable of crystallization. Its distinguishing property is

its very strong attraction for lime.

The citric. This attracts the earths in general more
forcibly than the alkalies.

The tartarous, which is extremely soluble in water,
and chrystallizable. It has been imagined to contain a
larger portion of hydrogen than any other of the acids.
The acetous. This acid is more usually the produce

of fermentation. It is however found native in the sap
of the vine, &c. It yields upon decomposition a small
portion of ammonia.

Benzoic acid is found in several balsams and gum-
resins. This is soluble in boiling water, and upon cool-
ing seperates in white flakes.

The gallic is the last of the native vegetable acids.
This has generally been supposed to constitute the prin-
ciple of astringency in vegetables. It exists abundantly
in gall-nuts, and other vegetable astringents. Its distin-
guishing property is its forcible attraction to the oxides
of iron, with which it forms a precipitate of a very deep
black. The gallic acid contains a large quantity of car-
bon, with some oxygen, and a very small quantity of
hydrogen.
The tannin, or tanning principle, has been till lately

confounded with the gallic acid. This principle is cha-
racterized by its faculty of combining with animal jelly,
and forming a hard insoluble substance. Tannin is found
in considerable quantity in vegetable astringents, and is
usually united with the gallic acid.

Besides the above vegetable acids, several compounds
exist in some vegetables, formed by the junction of sul-
phuric, nitric, muriatic, carbonic, and phosphoric acids,
with the alkalies and earths.

The ligneous part, or fibre, of the vegetable, is enume-
rated among its proximate principles. Tin's is in a
manner the basis for the attachment of its other princi-
ples. It is insipid and insoluble. With nitrous acid it

affords the malic and oxalic, acids. It appears to be prin-
cipally formed of carbon, combined with oxygen and
hydrogen.
From the above enumeration of the proximate princi-

ples in vegetables, the utility of those pharmaceutical
processes to which they arc subjected, may with facility
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be perceived. These we need not again describe; but

shall conclude the present section by a general notice of

the principles of such animal substances as are medicin-

ally employed. The number of articles which are receiv-

ed into the materia medica from the animal kingdom is

comparatively small. Animal have the same general

chemical characters with vegetable products. The prin-

cipal difference is constituted by the superior disposition

of the former to undergo the putrefactive process, and

by their affording a larger quantity of ammonia or vol-

atile alkali when decomposed by heat: these peculiarities

appear to be principally derived, as above noticed, by
the presence of azote in a much larger proportion in

animal than in vegetable matter. This in decomposition
unites with the hydrogen which animal substances like-

wise contain in abundance, and thus constitutes the am-
monia. Animal substances contain likewise sulphur and
phosphorus; and for the most part the carbon which en-

ters into their composition is much inferior in quantity to

what is found in vegetables.

The vegetable gluten and albumen we have already
described as resembling the animal. Animal fat bears

a considerable resemblance to vegetable oil. Gelatine is

like mucilage or fecula. Milk contains a principle sim-

ilar to the saccharine matter in the vegetable. A sub-

stance having an affinity to resin is found in several ani-

mal secretions; and the animal acids do not greatly differ

from the vegetable compounds of the same class.

We now proceed to our detail of the individual proces-

ses in pharmacy. In so doing we shall pursue the plan

adopted by Mr. Murray; of giving, not a traslation of

each separate process, both from the London and Edin-
burgh Pharmacopoeias; but wherever the formula of the

first differs in no essential point from the last, we shall

confine ourselves to a statement of this last, and give at

the head of the article the name by which it is distinguish-

ed in either; We have thus chosen the Edinburgh Phar-
macopoeia as in a manner the basis of the present article,

ami this merely on account of its more recent revision

than that of the London, and the titles of medicines be-

ing made for the most part more conformable to the pre-

sent improved condition of pharmaceutical chemistry.

With the above-mentioned author, however, we shall

point out when it occurs, " any important difference

either in proportion, composition, or mode of conducting
the process," in the directions of the two colleges, and at

the end of each division add those preparations which
are peculiar to the Pharmacopoeia Londinensis.
While thus we shall make the article as brief as the

subject will admit of, we shall at the same time, it, is

presumed, ensure the advantages of a treatise more in
detail.

PART II.

THE PREPARATIONS AND COMPOSITIONS OF MEDICINES.

Simplicium quomndam medkamentorum
prcrparationes.

Preparation of some simple medicines.

Carbonas calcis prseparatus, prepared carbonat oflime,

Ed. Creta prseparata, Lond.

f; arbonat of lime (whether the softer variety called
chalk, or the harder, crab's-stones and crab's-eyes,)

being reduced to powder in an iron mortar, and levi-

gated on a porphyry-stone, is to be put into a vessel of
considerable size, and water poured upon it; after the
vessel has been frequently agitated, the water is to be
poured off loaded with a fine powder, which, when it

has all subsided, is to be dried, and the coarser par.

tides which the water could not suspend are to be agam
levigated and treated in the same manner.
These calcareous carbonates, which are all of the

same nature, are used as antacids. Dose one or two
drachms.

Carbonas ferri prseparatus. prepared carbonat of iron
Ed. Ferri rubigo, Lond. '

Purified iron filings to be frequently moistened with
water, till they become rust, which is to be rubbed to
a fine powder
An active chalybeate. Dose from 10 to 20 grains

Carbonas zinci irapurus prseparatus, prepared impure
carbonate of zinc, Ed. Lapis calaminaris, Lond.
The preparation of impure carbonat of zinc roasted by

those who make brass, is to be conducted in the samemanner as the carbonat of lime.
This powder is the basis of the common cerate It is

sprinkled on the skin in the cutaneous inflammations of
children.

Ferri Iimatura purificata, purified filings of iron,

A sieve being placed over the filings, a magnet is appli-
ed in order to attract the pure iron through its aper-
tures upwards. '

Ferri oxidum nigrum purificatum, purified black ox-
ide ot iron, In].

Let the scales of the black oxide of iron, found at the an-
vils of workmen, be treated with a magnet in the same
manner; for the magnet attracts only the more small
and pure scales, leaving those which are larger and
less pure. °

Oxidum zinci impurum praeparatum, prepared impure
oxide ot zinc, Ed. Tutia, Lond.

*

To be prepared as the carbonat of lime.
Tutty is employed with the same intention as cala-

mine.

Sulphas aluminas exsiccatus, dried sulphat of anril.
Ed. Alumen ustum, Lond.
Let sulphat of argil be melted in an earthen or iron ves-

sel, and heat applied until the liquid ceases to boil.
This preparation is used as an escharotic.

Sulphur sublimatum Iotum, washed sublimed sulphur,
Ed. t lores sulphuris loti, Lond.
Take of sublimed sulphur one pound; water four pounds-

boil the sulphur a little with the water, then pour the
water off, and free the sulphur of acid by the affusion
of cold water; lastly, dry the sulphur.

This perhaps is a superfluous process.

Sulphur prsecipitatum, Lond.
Take of sulphurated kali (s-.lphuretum potassae) six

ounces; distilled water one pound and a half; diluted
vitriolic (sulphuric) acid as much as necessary; boil
the sulphurated kali in the distilled water until it is
dissolved: filtre the liquor through paper, and add
the diluted acid. Wash the precipitated powder until
it becomes insipid.
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This preparation of sulphur is from its whiteness

useful in forming ointment.

Sulphuretum antimonii praeparatum, prepared sulphu-

ret of antimony, Ed. Antimonium praeparatum, Loud.

To be prepared in the same manner as carbonate of

lime.

Mel despumatum, clarified honey.

Liquify honey in a water- bath, and remove the scum.

Uerbarum etjlorum exsiccatio, drying of herbs and

flowers.

Herbs and flowers are to be dried with the gentle heat

of a stove, or a common fire, in such a quantity that the

exsiccation may be effected as speedily as possible,- for

in this manner their virtues are best preserved. The
indication of this is their retaining their native colour.

The leaves of hemlock, and other plants containing a

subtile volatile oil, after being dried, are to be rubbed to

powder, and preserved in glass vessels well stopped.

Scilla maritima exsiccata, dried sea-squill, Ed. Scilla

exsiccata, Loud.

Let the root of the sea-squill be cut transversely into thin

slices, after its external covering has been removed,

and dried by a gentle heat.

If when rendered friable the squill retains its bitter-

ness and acrimony, the drying process has been properly

conducted. It is in this state that the squill is chiefly used

in medicine. Dose from one to three grains.

Pulparum cxtractio, extraction of pulps, Ed. Pulpa-

rum prseparatio, Loud.

Boil those fruits which afford pulp, if unripe or if ripe

and dry, with a little water; then express the pulp

through a hair-sieve, and gently boil it in an earthen

vessel, stirring it frequently lest it burns, until it as-

sumes the consistence of honey. The cassia fistula

pulp is to be boiled from the bruised pod, and the wa-

ter evaporated to a due consistence. When fruits are

ripe and fresh, the pulp may be squeezed through a

sieve without previous boiling.

The following preparations are only found in the Lon-

don Pharmacopoeia:

Ammoniac i purificatio, purification of gum ammoniac.

Boil impure ammoniac in water until it softens, and by

a press strain it through a hempen bag: lot the resinous

matter have time to subside. Kvaporaie the water,

mixing towards the end of the evaporation the resin-

ous and gummy parts. Assal'c&tida and other similar

gum-resins may be purified in the same way. Any

gum also which melts easily, such as galbanum, may

be purified by putting it into an ox-bladder and keep-

ing it in boiling water, till it becomes so soft that it

may be pressed through strong linen cloth, and freed

from its impurities.

Styracis purificatio, purification of storax.

Having dissolved storax in alcohol, strain the liquor, and

distil it with a gentle heat to a proper consistence.

Cornu cervi ustio, burning of hartshorn.

Burn pieces of hartshorn until they become white, then

rub tli< m to a vny fine powder.

Milh-pi'daj pra'paratio. preparation >f millepedes.

Suspend these, inclosed in a thin linen bag, over proof

vol. in. Ifi

spirit heated in a close vessel, that they may be killed

by the vapour, and rendered friable.

Spongise ustio, burning of spunge.

Bruise spunge cut into small pieces; and when freed from

strong matter, burn it in a close iron vessel until it

becomes black and friable; then rub it into a fine pow-

der.

Conserves, conserves.

The conserves that are retained in the Ph. Ed. are the

conserva corticis exterioris recentis fructus citri auran-
tii, radula abrasa; conserve of the outer rind of the

orange, rasped by a grater, Ed. Conserva aurantii his-

panionalis corticis exterioris, Lond. Conserva fructus

rossecaninat maturi, a seminibus eorunque pube solicite

purgati, conserve of the fruit of dog-hips carefully freed

from the seeds and included down, Ed. Conserva cynos-

bati, Lond.

Conserva rosse gallicse nondum explicitorum, conserve
of the unblown petals of the red rose, Ed. Conserva ros*
rubrse, Lond.

In each of these the vegetable is to be beat into a pulp,

and during the beating three times its weight of sugar to

be gradually added.

In addition to the above, the London college retain

conserva absinthii maritimi, conserve of sea-wormwood.
Conserva lujula?, conserve of wood-sorrel. Conserva
ari, conserve of arum. Conserva pruni sylvestris, con-

serve of sloes. Conserva scillae, conserve of squills.

Succi, juices.

Succus cochlearise officinalis compositus, compound
juice of scurvy-grass, Ed. Succus cochlearise composi-
tus, Lond.
Take of juice of scurvy-grass, juice of water-cresses

expressed from recently gathered herbs, juice of the

orange-fruit, of each two pounds; spirit of nutmeg
halt' a pound: mix and let them stand until the impu-
rities have subsided, then pour off the liquor.

This preparation is scarcely in use.

Succi inspissati, inspissated juices or extracts.

Succus spissatus aconiti napelli, inspissated juice of
aconite or wolfsbane, Ed.
Bruise the fresh leaves, and press the juice strongly
through a hempen bag; which reduce, by evaporation
in open vessels heated by boiling water saturated with
muriat of soda, to the consistence of thick honey. Af-
ter the mass has cooled, it is to he kept in glazed
earthen vessels, and moistened with alcohol.

A remedy chiefly employed in obstinate cases of

chronic rheumatism. Dose from five to six or more
grains.

In the same manner are to he prepared the four follow-

ing:

Succus spissatus atroppe belladonnse, inspissated juice

of deadly-nightshade.

This has been used in convulsive disorders and in

BChirrus. Dose one grain, gradually increased.

Succus spissatus conii maculati, inspissated juice of

hemlock, Ed. Succus splss. cieutpe. Loud.

Recommended by Stork of Vienna in schirrus and
cancer. Dose two grains, increased largely.
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Snccus spissatus hyoscyami nigri, inspissated juice of

black henbane, Ed,
Dose one grain, increased.

Succus spissatus lactusae, virosae, inspissated juice of

strong-scented lettuce, Ed.
Principally used in Germany for dropsy. Dose four

or five grains, largely increased.

Succus spissatus sambuci nigrae, inspissated juice or
rob of elder, Ed. Succus spiss. baccae sambuci, Lond.
Five pounds of elder-berry juice, and one pound of su-

gar, are to be gently boiled to the consistence of thick

honey.

This is by no means an eligible preparation. It

has been employed as a laxative, in the dose of half an
ounce or more.

Succus spissatus momordicae elaterii, inspissated juice

of wild cucumber, Ed. Elatcrium, Lond.
Cut the ripe fruit of the wild cucumber, and pass the ex-

pressed juice through a very fine hair sieve. Boil it

a little, and set it aside for some hours, that the thick

parts may subside. Pour off the thinner parts, and
then separate the remainder by straining. The thicker

part which remains is to be covered with a linen cloth,

and dried by a gentle heat.

This preparation has been employed as a powerful
cathartic. Dose one or two grains.

The additional preparations in the Ph. Lond. are,

succus spissatus ribis nigri, inspissated juice of black

currant; and succus spissatus limonis, inspissated juice

of lemon.
Olea Jixa, fixed oils.

Oleum amygdalae communis, Ed. 01. amygdalae,

Lond.
Take any quantity of fresh almonds, bruise them in a

stone mortar, enclose the mass in a hempen bag, and
express the oil by a press without heat.

In the same manner the oleum lini usitatissimi, oil of

linseed, Ed.; ol. e semine lini, Lond. is to be expressed.

To the above, the London college add, ol. ricini, castor-

oil; and ol. sinapeos, oil of mustard.
The former of these, however, is usually prepared

by decoction, and is made in the West Indies.

Emulsiones, emulsions.

Emulsio amygdalae communis, almond emulsion, Ed.
Lac amygdalae, Lond.
Take of sweet almonds (blanched) an ounce; water two

pounds and a half; beat the almonds in a stone mor-
tar, and gradually add the water, then strain.

This emulsion is employed freely as a demulcent.

Emulsio gutnmi mimosae niloticae, Arabic emulsion.

This is prepared in the same manner, adding while beat-

ing the almonds two ounces of gum-arabic mucilage.

Employed with the same intention as the above.

Emulsio camphorata, camphor emulsion.

Camphor one scruple, blanched sweet almonds two
drachms, refined sugar one drachm, water six ounces;

to be mixed in the same manner as the almond emul-
sion. Dose two ounces.

Iiifusa, infusions.

Infusum cinchonse officinalis, infusion of Peruvian
bark.

Take of Peruvian bark powdered one ounce; water one

pound. Macerate for four-and-twenty hours, and then

strain.

This contains only a small portion of the active

principle of the bark. Dose two ounces.

Infusum digitalis purpureae, infusion of fox-glove.

Take of the dried leaves of fox-glove one drachm; boil-

ing water eight ounces; spirit of cinnamon one ounce.

Macerate for four hours and strain. Dose in dropsy

half an ounce twice a day, gradually increased.

Infusum gentianae luteae compositum, compound infu-

sion of gentian, Ed. lulus, gentianae comp. Lond.

Take of gentian root half an ounce; dried orange-peel

one drachm; coriander-seeds half a drachm; diluted

alcohol four ounces; water one pound. Pour on first

the alcohol, and after three hours the water; then ma-
cerate for twelve hours without heat, and strain.

An useful medicine in dyspepsia. Dose two ounces.

Infusum mimosae catechu, infusion of catechu.

Take of extract of catechu two drachms and a half; cin-

namon half a drachm; boiling water seven ounces,-

simple syrup one ounce. Macerate the extract and
cinnamon with the water in a close vessel for two hours;

then strain, and add the syrup.

Principally employed in diarrhoea, Dose one ounce.

Infusum rhei palmati, infusion of rhubarb.
Take of rhubarb root half an ounce; boiling water eight

ounces; spirit of cinnamon one ounce. Macerate the

root with the water in a closed vessel for twelve hours;

then, the spirit Icing added, strain the liquor.

Employed as a mild cathartic. Dose two ounces.

Infusum rosae gallicae, infusion of red rose, Ed. In-

fus, rosae, Lond.
Take of the dried petals of the rose two ounces; boiling

water five pounds; sulphuric acid one drachm; re-

fined sugar two ounces. Macerate the rose with the

water in an earthen vessel (which is not glazed with

lead) for twelve hours; then having poured on the acid,

strain the liquor and add the sugar.

Principally used as a mild astringent gargle.

Infusum tamarindae indicse cum cassia senna, infusion

of tamarind and senna.

Take of the prepared fruit of the tamarind one ounce;
senna-leaves one drachm; coriander-seeds half a

drachm; unrefined sugar half an ounce; boiling water
eight ounces. Macerate in a closed earthen vessel

not glazed with lead, which is to be shaken frequently,

and after four hours standing, the liquor is to be

strained.

This is a mild and pleasant purgative. The whole

of the above quantity may be taken at a time.

N. B. The infusum sennae simplex of the Ph. Lond.

is prepared from senna one ounce and a hall'; ginger one

drachm; boiling water one pint; macerated for an hour

and strained.

The infusum sennae tartarisatum, is prepared from

senna one ounce; coriander-seeds bruised half an ounce;

acidulous tartrite of potass (crystals of tartar) two

drachms; distilled water one pint: the crystals of tartar

to be dissolved in the water by boiling, and the liquor

while hot poured on the senna and coriander, the mace-
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ration being continued for an hour in a covered vessel,

and when cold strained. Dose of each from two to eight

ounces.

Potio carbonatis calcis, chalk potion, Ed. Mistura

cretacea, Lond.
Take of prepared carbonate of lime an ounce; refined su-

ugar half an ounce; mucilage of gum arabic two ounces.

Rub them together, and gradually add two pounds and

a half of water, and spirit of cinnamon two ounces.

An antacid. Dose one or two ounces.

The four following mixtures are found only in the Ph.

Lond.
Mistura camphorata, camphorated mixture.

Take of camphor one drachm; a small quantity of recti-

fied spirit of wine; refined sugar half an ounce; boil-

ing distilled water one point. Rub the camphor first

with the spirit, then with the sugar; add gradually the

water, and strain the mixture.

Dose an ounce.

Mistura moschata, musk mixture.

Take of musk two scruples; powdered gum arabic, refin-

ed sugar, of each a drachm; rose-water six ounces.

Rub the musk with the sugar, then with the gum, and
gradually add the rose-water. Dose an ounce.

Lac ammoniaci, milk of gum ammoniac.

Take of gum ammoniac two drachms; distilled water half

a pint. Triturate the gum with the water poured on
gradually.

Dose from half an ounce to an ounce.

Lac assafoetida?, milk of assafoetida.

Prepared in the same manner. Dose half an ounce or

more.

Mucilago amyli, starch mucilage, Ed. Mucilago amy-
Ii, Lond.
Take of starch half an ounce; water one pound. Rub the

Starch, and add gradually the water; then boil them

for a short time.

Principally employed as a vehicle for opium, &c. in

enema.
Mucilago astragali tragacanthse, mucilage ofgum tra-

gacanth, Ed. Mucilago tragacanthse, Lond.

Take of tragacanth gum powdered an ounce; boiling wa-
ter- eight ounces. Macerate for twenty-four hours, and

rub carefully the gum so that it may be dissolved; then

strain it through linen.

Used chiefly in making troches.

Mucilago mimosa? niloticse, mucilage of gum arabic,

Ed. Mucilago gumini arabici, Lond.

Take of powdered gum arabic one part; boiling water-

one part. Digest with frequent shaking until the gum
is dissolved; then strain through linen.

Employed principally as a demulcent, and as a ve-

hicle Cor suspending oils. kc.

Mucilago seminum cydonii mali, Lond. mucilage of

quince-seed.

Take of quince-seed one drachm; distilled water eight

ounces. Boil with a gentle heat for ten minutes, and
strain through linen.

This is seldom employed in medicine.

Aqua calcis, lime-water, Ed. Aq. calcis, Lond.

Take of lime recently prepared half a pound. Place it

in an earthen vessel, and sprinkle it with four ounces

of water, keeping the vessel covered while the lime be

comes hot and pulverizes; then pour on twelve pounds

of water, and by agitation mix it with the lime. This

agitation is to be repeated after the lime has subsided,

which is to be done about ten times, keeping the vessel

closed to prevent the accession of air. Now let the

water be strained through paper, interposing glass rods

between the filti-c and the funnel, that it may pass

through as quickly as possible. It is to be kept in bot-

tles well stopped.

Lime-water is used as a tonic and astringent. Dose
from one to two pounds daily.

Decocta, decoctions.

Decoctum althsea officinalis, decoction of althpea, Ed.
Take of althsea-root dried four ounces; raisins freed from

their seeds two ounces; water seven pounds. Boil

down to five, pounds; strain; put aside the strained li-

quor until the impurities have subsided, and pour off

the clear liquor.

As a demulcent to be drunk ad libitum.

Decoctum anthemidis nobilis, decoction of camomile.
Take of dried camomile Dowers an ounce; caraway-seeds

half an ounce; water five pounds. Boil for a quarter
of an hour, and strain.

The decoctum pro enemate, and decoctum pro fo

mento, of the London Ph. are similar to the above.

Decoctum cinchona? officinalis, decoction of Peruvian
bark, Ed. Decoctum cinchona?, Lond.
Take of Peruvian bark in powder one ounce; water a

pound and a half. Boil for ten minutes in a closed ves-

sel, and while still hot strain. Dose two ounces.

Decoctum daphnes inezerci, decoction of mezereon,
Ed.
Take of the mezereon- bark two drachms; of bruised li-

quorice-root half an ounce; water three pounds. Boil
with a gentle heat down to two pounds, and strain.

This dccoriion has chiefly been given in cases of sy-
philis, either u ith or without mercury. Dose six or eight
ounces.

Decoctum georTrsca? in^rmis, decoction of cabbage-tree
bark, Ed.
Take of the cabbage-tree bark in powder an ounce; water

two pounds. Boil gently to one pound, and strain.

This is sometimes given as an anthelmintic. Dose
two ounces.

Decoctum guaiaci officinalis compositum, compound
decoction of guaiac.

Take of the shavings of guaiac-wood three ounces; rai-

sins two ounces; sassafras- root, liquorice-root, of each
an ounce; water ten pounds. Boil the water with the
guaiac and raisins with a gentle heat to five pounds,
and towards the end of the decoction add the roots;

then strain without expression.

It is chiefly given in chronic rheumatism. Dose two
or three pints daily.

Decoctum ordei distichi, decoction of barley, Ed. De-
coct. Iiordei, Lond.
Take of pearl-barley two ounces: water five pounds. First

wash off witb cold water the Hour adhering to the bar-
ley; then boil the barley for a short time with about
half a pound of water, to extract the colouring matter
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Put the barley thus purified into five pounds of boiling

Water. Boil tins to one half, and strain.

A common diluent in fever. In the Ph. Lond. a

compound decoction is ordered with figs, raisins, and li-

quorice.

Decoctum polygalae senega, decoction of seneka.

Take of seneka- rout one ounce; water two pounds. Boil

to sixteen ounces, and strain.

Dose two or three ounces.

Decoctum smilacis sarsaparilla, decoction of sarsapa-

rill i, Ed. Decoct, sarsaparilia, Lond.

Take of a cut sarsaparilla six ounces; water eightpounds.

Digest for two hours in a heat of about 195°; then take

out the root and bruise it, return it to the liquor, and

boil it with a gentle fire to two pounds. Then express

and strain.

Sarsaparilla in this form is employed in combina-

nation with mercury in syphilis.

The decoctions of the London, which arc not in the

Ed. Ph. are the following:

Decoctum cornu cervi, decoction of hartshorn.

Take of burnt and prepared hartshorn two ounces; gum
arabic six drachms; distilled water three pounds. Boil,

stirring constantly, down to two pounds and strain.

This is a useless preparation.

Decoctum hellebori al hi, decoction of white hellebore.

Take of white hellebore root in powder one ounce; dis-

tilled water two pints; rectified spirit of wine two

ounces. Boil the water with the root to one pint, and
when the liquor is cold, strain it and add the spirit.

This is principally employed as a wash in psora.

Decoctum sarsaparilla compositum, compound decoc-

tion of sarsaparilla.

Take of sarsaparilla root slit and bruised six ounces;

bark of sassafras root, shavings of guaiac wood, li-

quorice root bruised, of each one ounce; mezereon

three drachms; distilled water ten pints. Macerate

for six hours with a gentle heat: boil to five pints; to-

wards the end of the boiling add the mezereon, and
then strain.

An improvement upon the Lisbon diet-drink. Dose
four or six ounces, three or four times a day.

Decoctum ulmi, decoction of elm.

Take of the elm bark, fresh bruised, four ounces; dis-

tilled water four pints. Boil to two pints, and strain.

This has been used in cutaneous affections.

Stjriqn, syrups.

Syrupus simplex, common syrup.

Take of refined sugar, powdered, fifteen parts; water

eight parts. Dissolve the sugar with a gentle heat,

and boil it a short time, so as to form syrup.

Syrupus acidi acetosi, acidulous syrup.

Take of acetous acid two pounds and a half; refined su-

gar three pounds and a half. Boil so as to form sy-

rup.

Syrupus althaa officinalis, syrup of althaea, Ed. Syr.

althaa, Lond.
Take of fresh althaa root cut, one pound; water, ten

pounds; refined sugar four pounds. Boil the water

with the root to one-half, and strain it by strong pres-

sure. Put aside the strained liquor, that the impuri-

ties may subside; and to the purified liquor add the

sugar: then boil, so as to form a syrup.

This is a superfluous preparation.
Syrupus amotni zinziberis, syrup of ginger, Ed. Sy-

rupus zinziberis, Lond.
Take of ginger root beaten three ounces; boiling water

four pounds; refined sugar seven pounds and a half.

Macerate the root in the water in a closed vessel for

twenty-four hours: then to the strained liquor add the

pounded sugar, so as to make a syrup.

This is a pleasant and useful syrup.

Syrupus citri aurantii, syrup of orange-peel, Ed. Syr.

corticis aurantii, Lond.
Take of the fresh outer rind of the orange six ounces;

boiling water three pounds; refined sugar four pounds.

Macerate, the rind in the water for twelve hours; then

to the strained liquor add the pounded sugar; and
thus form a syrup, by applying a gentle heat.

This syrup, like the former, is grateful and aro-

matic.

Syrupus citri medica,"syrup
t
of lemon, Ed. Syr. limo-

nis, Lond.
Take of the juice of lemons strained, after the impurities

have subsided, three parts; refined sugar five parts.

Dissolve the sugar so as to form a syrup.

This syrup is used to sweeten and acidulate mix-
tures.

Syrupus colchii autumnalis, syrup of colchium.

Take of the fresh root of colchium, sliced into small pie-

ces, one ounce; acetous acid sixteen ounces; purified

sugar twenty-six ounces. Macerate the root in the

acid for two days, occasionally agitating the vessel:

then strain it with a gentle pressure; to the strained

liquor add the sugar, and boil it so as to form a syrup.

This has been given in dropsy, in the dose of from
half an ounce to one ounce.

Syrupus dianthi caryophilli, syrup of clove July-flow-
er, Ed. Syrup caryophilli rubri, Lond.
Take of the fresh petals of this flower, freed from the

peels, one pound; boiling water four pounds; refined su-

gar seven pounds. Macerate the petals in the water
for twelve hours; then, when the liquor is strained,

add the pounded sugar, which is to be dissolved with
a gentle heat, so as to form a syrup.

The syrup is of a deep red colour, and pleasant fla-

vour.

Syrupus papaveris somnifcri, syrup of white poppy.
Syrup papaveris albi, Lond.
Take of the dried capsules of the white poppy, freed from

the seeds, two pounds; boiling water thirty pounds;
refined sugar four pounds. Macerate the sliced cap-
sules in the water for twelve hours; then boil until on-

ly a third part of the liquor remains; then strain by
strong pressure. Boil the strained liquor to one-half,

and again strain: the sugar being then added boil a

little, so as to form a syrup.
This syrup is given principally as an anodyne to

children. Dose to a child a year old one drachm."
Syrupus rhamni cathartici, syrup of buck-thorn, Ed.

Syr. spina cervina, Lond.
Take of the clarified juice of ripe buckthorn-berries two

parts; refined sugar one part. Boil so as to make
si rup.

This is given as a cathartic. Dose an ounce to an
ounce and a half.
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Syrupus rosae s^allirse, syrup of red rose.

Take the dried petals of the red rose seven ounces; boil-

ing water five poundsj purified sugar six pounds. Ma-
cerate the petals in water for twelve hours; then boil

them a little, and strain; to the strained liquor add
the sugar, and again boil it, so as to make syrup.

This syrup is not in much use; it is very slightly

astringent.

Syrupus rosse centifolise, syrup of damask, or pale,

rose, Ed. Syr. rosae, Lond.
Take fresh petals of the pale rose one pound; boiling wa-

ter tour pounds; refined sugar three pounds. Mace-
rate the petals in the water ('or twelve hours; having
strained the liquor, add the sugar, and boil so as to

form syrup.

A mild purgative given to infants, in the quantity of

two or three tea-spoonfuls.

Syrupus scillse maritime, syrup of squill.

Take of the vinegar of squill two pounds; pounded refin-

ed sugar three pounds and a half. Let the sugar be
dissolved in the vinegar by a gentle heat.

An active expectorant. Dose one or two drachms.
Syrupus toluiferse balsami, syrup of tolu balsam, Ed.

Syr, tolutani, Loud.
Take of common syrup two pounds; tincture of tolu one

ounce. To the syrup recently prepared and taken
from the fire, add by degrees the tincture, and gent-
ly agitate them together.

This syrup is only to be valued for its flavour.

Syrupus viola odoratae, syrup of violet, Ed. Syr.
violae, Lond.
Take of the fresh flowers of the sweet-scented violet,

one pound; boiling water four pounds; purified sugar
seven pounds and a half. Macerate the flowers in the
water for twenty-four hours, in a covered glass or
earthen vessel; then strain without expression, and
add pounded sugar, so as to form syrup.

A mild laxative. Dose to infants one or two tea-

spoonfuls. The London Pharmacopoeia has the syrupus
succi fructus mori, syrup of mulberry-juice. Syrupus
succi fructus rubi tdaei, syrup of raspberry-juice. Syrupus
succi fructus ribis nigri, syrup of black currant juice.

Syrupus croci, syrup of saffron. Sjrupus papaveris,
s) rup of red poppy. The two last are principally em-
ployed on account of their colour. The mcl acetatum, ox-
ymel colchici, mel rosse, mel scillse, oxymel scillse, vary
but little from their corresponding syrups.

Vina, wines.

Vinum aloes socotorinae, wine ofsocotorine aloes, Ed.
Yin. aloes, Lond.
Take of socotorine aloes powdered an ounce; lesser car-
damon seeds, ginger root, of each contused, one
drachm; Spanish white wine two pounds. Digest for
seven days, frequently agitating, and strain.

A stimulating cathartic. Dose from one or two
drachs to an ounce.

Vinum gentiunae compositum, compound gentian
wine.

Take of gentian root half an ounce; Peruvian hark one
ounce; orange-peel Iried two drachms; canella bark
one drachm; diluted alcohol four ounces; Spanish
white wine two pounds and a half. The root and barks

being bruised, pour fust on them the diluted alcohol

and after four-and-twenty hours add the wine. Mace-
rate for seven days, and strain.

Dose, as a stomachic, half an ounce, or six drachms.

Vinum ipecacuanhae, ipecacuan wine, Ed. Vin. ipecac.

Lond.
Take of ipecacuan root bruised one ounce; Spanish,

white wine fifteen ounces. Macerate, and after seven

days strain through paper. Dose as an emetic one

ounce.

Vinum nicotianae tabaci, tobacco wine.

Take of tobacco leaves one ounce; Spanish white wine
one pound. Macerate, and after seven days strain

through paper.

Dose, as a diuretic, thirty drops increased.

Vinum rhei palmati, rhubarb wine.

Take of the rhubarb root cut two ounces; canella bark
one drachm; diluted alcohol two ounces; Spanish white

wine fifteen ounces. Macerate for seven days, and
strain through paper.

Dose from half an ounce to one ounce.

Jlceta, vinegars.

Acetum aromaticum, aromatic vinegar.

Take of the rosemary tops dried, the dried leaves of

sage, of each four ounces; lavender flowers dried two
ounces; cloves two drachms; distilled acetous acid eight

pounds. Macerate for seven days, and strain the ex-
pressed liquor through paper.

Principally employed as a perfume.

Acidum acetosum camphoratum, camphorated acetous

acid.

Take of the stronger acetous acid six ounces; camphor
half an ounce; alcohol as much as is sufficient. Rub
the camphor into powder with the alcohol, which put
into the acid, so as to dissolve it.

A grateful stimulant, snuffed up the nostrils.

Acetum scillae maritimae, vinegar of squill, Ed. Acet.
scil!», Lond.
Take of dried squill two ounces; distilled acetous acid

two pounds and a half; alcohol three ounces. Macerate
the squill with the vinegar for three days, then express
it; add the alcohol; and when the impurities have sub-
sided pour off the liquor.

Dose from one to two drachms.

Tincturcv, tinctures.

Tinctura aloes socotorine, tincture of aloes, Ed. Tinct.
aloes, Lond.
Take of powdered socotorine aloes half an ounce; ex-

tract of liquorice an ounce and a half; alcohol four
ounces; water one pound. Digest with a gentle heat
for seven days in a closed vessel, frequently shaking
it (which is to be observed in the preparation of all

tinctures).

Dose one ounce, as a cathartic.

Tincture aloes asthcrea, etherial tincture of aloes.
Take of myrrh, socotorine aloes, of each an ounce and

a half; English saffron one ounce: spirit of sulphuric
aether one pound. Digest the myrrh with the spirit
for four days in a closed vessel; then add the aloes and
saffron. Again digest for four days; and when the
feces have subsided pour off the tincture.

Dose one or two drachms.
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Tinctura aloes cum myrrha, tincture of aloes with
in> rrh, Ed. Tine, aloes comp. Lond.
Take of powdered myrrh two ounces; alcoliol one pound

and a half; water half a pound. Mix the alcohol with
the water, then add the myrrh. Digest for four days,

and now add an ounce and a half of socotorinc aloes,

and one ounce of English saffron; again digest for

three days, and pour off the pure tincture.

Tinctura amomi repentis, tincture of cardamom, Ed.
Tinct. cardamom, Lond.
Take of cardamom seeds four ounces; diluted alcohol two
pounds'and a half. Digest for seven days, and strain

through paper.

This is a grateful aromatic. In the London Ph. a
compound tinctureof cardamom is ordered, in which are

introduced caraway, cinnamon, and raisins.

Tinctura aristolochife serpentarias, tincture of snake
root, Ed. Tinct. Serpent. Lond.
Take of snake root two ounces; cochineal one drachm;

diluted alcohol two pounds and a half. Digest for se-

ven days, and filtre through paper.

Dose two drachms.

Tinctura assafeetidae, tincture of assafcetida, Ed.
Tine, assafcetid. Lond.

Take of assaftetida four ounces: alcohol two pounds and
a half. Digest for seven days, and strain through
paper.

Dose one drachm.

Tinctura benzoes composita, compound tincture of

benzoin, Ed. Tine. benz. c. Lond.

Take of benzoin three ounces; Peruvian balsam two oun-

ces; hepatic aloes half an ounce; alcohol two pounds.

Digest for seven days, and strain.

This tincture is in vulgar use to recent wounds.

Tinctura camphorae, tincture of camphor, Ed. Spiri-

tus camphoratus, Lond.

Take of camphor one ounce; alcohol one pound. Mix so

as the camphor may be dissolved.

A stimulant embrocation.

Linimentuin camphorae, camphor liniment, Lond.

Take of camphor two ounces; water of ammonia six

ounces: spirit of lavender sixteen ounces. Mix the

spirit, and water of ammonia; and distil from a glass

retort, with a gentle heat, sixteen ounces.

This liniment is morn powerful than the preceding.

Tinctura cassia? sennae composita, tincture of sennae,

Ed. Tinct. Sennre, Lond.

Take of senna leaves two ounces, jalap root one ounce;

coriander seeds half an ounce; diluted alcohol three

pounds and a half. Digest lor seven days, and to the

tincture filtred through paper add four ounces of re-

lined sugar.

Dose an ounce.

Tinctura castorei, tincture of castor, Ed. and Lond.

Take of Russian castor an ounce and a half; alcohol one

pound. Digest for seven days, and strain through pa-

per.

In the London Ph. diluted alcohol is employed. Dose

one drachm.

Tinctura castorei compositi, compound tincture of

castor.

Take of Russian castor an ounce; assafcetida half an

ounce: ammoniatcd alcohol one pound. Digest for se-

ven days, and filtre through paper.
Dose one drachm.

Tinctura cinchonse officinalis, tincture of Peruvian

bark, Ed. Tinct. cinchona}, Lond.
Take of Peruvian bark powdered four ounces; diluted

alcohol two pounds and a half. Digest for seven

days, and filtre through paper.

Dose two drachms.
Tinctura cinchona? composita, compound tincture of

Peruvian bark, Lond.
lake of Peruvian bark powdered two ounces and a half;

dried orange-peel one ounce and a half; Virginian
snake root three drachms; saffron one drachm; cochi-

neal in powder two scruples; proof spirit twenty oun-
ces. Digest for four days, and strain.

This is the Huxham's tincture. Dose two or three

drachms.
Tinctura cinchonas ammoniata, ammoniatcd tincture

of bark, Lond.
Take of powdered Peruvian bark four ounces; compound

spirit oi ammonia two pounds. Digest in a close ves-

sel for ten days, and strain.

This is an important preparation.

Tinctura coiombae, tincture of Colombo, Ed. Tinct.

coiombae, Lond.
Take of Colombo root, beaten into powder, two ounces;

diluted alcohol two pounds. Digest for seven days, and
strain.

Dose two or three drachms.
Tinctura convolvuli jalapae, tincture of jalap, Ed.

Tinct. jalapse, Lond.
Take of jalap in powder three ounces: diluted alcohol

fifteen ounces. Digest for seven days, and iiltre

through paper.

Tinctura croci, tincture of saffron.

Take of English saffron an ounce; diluted alcohol fifteen

ounces. Digest for seven days, and filtre through

paper.

This tincture has perhaps no other virtue but that

of colour.

Tinctura digitalis purpuras, tinturc of foxglove.

Take of the leaves of foxglove dried an ounce; diluted

alcohol eight ounces. Digest for seven days, and

strain through paper.

A most active and useful medicine. Dose ten grains,

gradually increased.

Tinctura gentianae composita, compound tincture of

gentian, Edin. and Lond.
Take of the gentian root two ounces; orange-peel an

ounce; canella bark half an ounce; cochineal half a

drachm; diluted alcohol two pounds and a half. Di-

gest for seven days, and filtre through paper.
Dose two or three drachms.

Tinctura guaiaci, tincture of guaiac.

Take of guaiac resin one pound; alcohol two pounds

and a half. Digest for seven days, and filtre through

paper.

Dose two or three drachms.
Tinctura guaiaci ammoniata, ammoniated tinctureof

guaiac> Ed. and Lond.

Take of guaiac resin four ounces; ammoniated alcohol a
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pound and a half. Digest for seven days, and filtre

through paper.

This is a useful tincture in chronic rheumatism.

Dose from one to three drachms.

Tincturi hellebori nigri, tincture of black hcllchore,

Ed. and Lond.
Take of black hellebore root four ounces: cochineal half

a drachm; diluted alcohol two pounds and a half. Di-

gest for seven days, and filtrc through paper.

Dose one drachm.
Tinctura hyoscyami nigri, tincture of black henbane.

Take of black henbane leaves dried an ounce; diluted al-

cohol eight ounces. Digest for seven days, and strain

through paper.

Tinctura kino, tincture of kino.

Take of kino two ounces, diluted alcohol one pound and

a half.

Dose a drachm.
Tinctura lauri cinnamomi, tincture of cinnamon, Ed.

Tinct. cinnam. Lond.

Take of cinnamon bark three ounces; diluted alcohol two

pounds and a half. Digest for seven days, and strain

through paper.

Tinctura lauri cinnamomi composita, compound tinc-

ture of cinnamon, Ed. Tinct. cin. comp. Lond.
Take of the cinnamon bark and cardamom seeds, of each

an ounce; long pepper two drachms; diluted alcohol

two pounds and a half. Digest for seven days, and
strain through paper.

Tinctura meloes vesicatorii, tincture of cantharides,

Ed. Tinct. cantharidis, Lond.
Take of cantharides one drachm; diluted alcohol one

pound. Digest for seven days, and strain through paper.

Dose internally from fifteen to thirty drops.

Tinctura mimosa} catechu, tincture of catechu, Ed.
Tinct. catechu, Lond.
Take of catechu three ounces; cinnamon two ounces; di-

luted alcohol two pounds ami a half. Digest for seven

days, and strain through paper.

Dose one drachm.
Tinctura myrrhse, tincture of myrrh, Ed. and Lond.

Take of bruised myrrh three ounces; alcohol twenty
ounces; water ten ounces. Digest for seven days, and
filtre through paper.

Tinctura opii, tincture of opium, Ed. and Lond.
Take of opium two ounces; diluted alcohol two pounds.

Digest tor seven days, and fiitre through paper.

Dose from fifteen to twenty-five drops.

Tinctura opii ammoniata, ammoniated tincture ofopium
Take of the acid of benzoin, and English saffron, of each

three drachms; opium two drachms; volatile oil of anise
half a drachm; ammoniated alcohol sixteen ounces.
Digest for seven days in a closed phial, and filtre

through paper.

Dose from half a drachm to a drachm.
Tinctura opii camphorata, camphorated tincture uf

opii ni, Lond.
Take of hard purified opium powdered, benzoin flowers,

of each one drachm; camphor two scruples; oil of anise
oik drachm; proof spirit two pounds by measure. Di-
gest for ten days, and strain.

This is the elixir paregoric. Dose one or two
drachms.

Tinctura rhfei palm ati, tincture of rhubarb, Ed. Tinct.

rhabarbari, Lond.
Take of the rhubarb root three ounces; lesser cardamoms

half an ounce; diluted alcohol two pounds and a half.

Digest for seven days, and strain through paper.

Dose half an ounce.

Tinctura rhsei cum aloe, tincture of rhubarb and aloes.

Take of rhubarb root ten drachms; socotorine aloes six

drachms; lesser cardamoms half an ounce; diluted al-

cohol two pounds and a half. Digest for seven days,
and strain through paper.

Dose six drachms.
Tinctura rheei cum gentiana, tincture of rhubarb with

gentian.

Take of rhubarb root two ounces; gentian root half an
ounce; diluted alcohol two pounds and a half. Digest
for seven days, and strain through paper.
Dose from two to four drachms.

Tinctura rhabarbari composita, compound tincture of
rhubarb, Lond.
Take of cut rhubarb two ounces; bruised liquorice half

an ounce; ginger in powder, and safi'ron, of each two
drachms; distilled water one pound; proof spirit twelve
ounces. Digest for fourteen days, and strain.

Dose half an ounce.

Tinctura saponis, tincture of soap, Ed. Linimentum
saponis compositum, Lond.
Take of soap four ounces; camphor two ounces; essential

oil of rosemary half an ounce; alcohol two pounds.
Digest the soap in the alcohol for three days; then,
the liquor being strained, add the camphor and oil,

agitating the liquor

Tincturasaponiscumopio, tincture of soap with opium;
To be made in the same manner with the last, only

adding from the beginning an ounce of opium.
Tinctura toluiferse balsami, tincture of tolu balsam,

Ed. Tinct. bals. tolut. Lond.
Take of tolu balsam one ounce and a half; alcohol one

pound. Digest until the balsam is dissolved, and strain
through paper.

Tinctura veratri albi, tincture of white hellebore.
Take of white hellebore root eight ounces; diluted alco-

hol two pounds and a half. Digest for seven days, and
filtre through paper.

This is too violent for internal administration.
The following are tinctures peculiar to the Ph. Lond.
Tinctura corticis aurantii, tincture of orange peel.

Take of fresh orange-peel three ounces; proof spirit two
pounds. Digest for three days, and strain.

Tinctura balsami Peruviani, tincture of Peruvian bal-
sam.

Take of Peruvian balsam four ounces; rectified spirit one
pound. Digest until the balsam is dissolved.
Tinctura cascaril'ue, tincture of cascarilla.

Take of cascarilla in powder four ounces; proof spirit
two pounds. Digest with a gentle heat for eight days,
and strain.

Tinctura galbani, tincture of galban una.

Take of galbanum cut into small pieces two ounces: proof
spirit two pounds. Digest with a gentle heat for eight
days, and strain.

Dose one to two drachms.
Tinctura sabinse composita, compouud tincture of savin
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Take of savin extract one ounce; tincture of castor one

pound; tincture of myrrh half a pound. Digest until

the savin is dissolved, and strain.

Dose half a drachm to one drachm.

Tinctura scillae, tincture of squill.

Take of recently dried squill four ounces; proof spirit

two ponnds. Digest for eight days, and pour off the

liquor.

Dose from twenty drops to a drachm.

Tinctura Valerianae, tincture of valerian.

Take of wild valerian, powdered coarsely, four ounces;

proof spirit two pounds. Digest with a gentle heat for

eight days, and strain.

Tinctura Valerianae ammoniata, ammoniated tincture

valerian.

.Take of the coarse powder of wild valerian four ounces;

compound spirit of ammonia two pounds. Digest for

eight days, and strain.

Dose from one to two drachms.

Tinctura zinziberis, tincture of ginger.

Take of powdered ginger two ounces; proof spirit two

pounds. Digest with a gentle heat for eight days, and

strain.

Extracta, extracts.

1. Extracta per aquam, extracts by water.

Extractum gentianae luteae, extract of gentian, Ed.
Ext. Gent. Lond.
Take of gentian root any quantity; add to it, when cut

and bruised, eight parts of distilled water. Boil it to

half, and with strong pressure strain. Then evaporate

the liquor to the consistence of thick honey by means

of a bath of boiling water, saturated with muriat of

soda.

In the same manner are prepared the following:

Extractum radicis glycyrrhizae glabrae, extract of li-

qourice, Ed. Extr. glycyr. Lond.—Hellebori nigri, of

hellebore, Ed. and Lond.—Foliorum rutae graveolentis,

of rue, Ed. Extr. ru ae Lond.—Foliorum cassias sennae,

of senna, Ed. Extr. sennae, Lond.—Florara antne-

midis nobilis, of chamomile, Ed. Extr. cham. Lond

—

Capitum papaveris somniferi, of popp), Ed. Extr. pap.

alb. Lonti.—Ligni haeinatoxyli catnpechensis, of logwood,

Ed. Extr. haeinatoxyli, Lond.

Besides these, in the London Ph. we have the follow-

ing:

Extractum cacuminis genistae. extract of broom tops.

Sabinae. of savin. Cinchonas, ot Peruvian bark; which

last is ordered to be prepared as follows:

Take of Peruvian bark coarsely powdered one pound;

distilled water twelve pounds. Boil for an hour or two,

and pour off the liquor; which, while hot, will be red

and pellucid, but as it cools become yellow and turbid.

Pour on a.^ain the same quantity of water, boil as for-

merly, and repeat the boiling until the liquor, when

cold, remains limpid. Then nix all the liquors (strain-

ed) together, and evaporate to a proper consistence.

The extract should be prepared under two forms; one

soft, fit to form pills; the other hard, so that it may be

reduced to powder.
Dose fifteen grains.

2. Extracta per anuara ct alcohol, extracts by water

and alcohol.

Extractum cinchonae officinalis, extract of Peruvian

bark, Ed. Extract, chinchonae, Lond.
Take of Peruvian bark in powder one pound; alcohol

four pounds. Digest for lour days, and pour off the

tincture. Boil the residuum in five pounds of water

for a quarter of an hour, and while hot strain through

linen. Repeat this decoction and straining with the

same quantity of water, and evaporate the liquor to

the consistence of thick honey. Then mix the liquors

thus inspissated, and reduce them to a proper consis-

tence in a bath of boiling water, saturated with mu-
riat of soda.

Dose ten or fifteen grains.

Extractum radicis convolvuli jalapae, extract of jalap,
Ed. Extract, jalapii, Lond.
To be prepared in the same manner as the last.

Dose ten or twelve grains.

Besides these the following extracts are peculiar to

the London Ph.
Extractum cascarillae, extract of cascarilla.

Dose twenty or thirty grains.

Extractum colocynthidis compositum, compound ex-

tract of colocynth.

Take of the pith ofcolocynth, cut small, six drachms; so-

cotorine aloes powdered one ounce and a half; powder-
ed scammony half an ounce; lesser cardamoms, freed

from the husks, and powdered, one drachm; proof spi-

rit one pound. Digest the colocynth with the spirit, with

a gentle heat, for four days. To the expressed tincture

add the scammony and aloes. The.se being dissolved,

draw off the spirit by distilling; then evaporate the

water, and add the seeds towards the end of the eva-

poration. Make an extract proper for forming pills.

A cathartic of considerable power. Dose from five

grains to a scruple.

Opium purificatum, purified opium.
Take of opium, cut small, one pound; proof spirit twelve

pounds. Digest with a gentle heat, and frequent agita-

tion, until the opium is dissolved; strain the tincture

through paper, and distil it to a proper consistence.

Purified opium should be kept in two forms: soft so

as to be fit to make pills; and hard, so as to be capable

of reduction to powder.
This is an unnecessary preparation.

Aquxz siillatitia% distilled waters.
Aqua distillata, distilled water, Ed. and Lond.

Let water be ilistillcd in close vessels until about two-

thirds have come over.

Aqua corticis citri aurantii, water of orange-peel.
Take of fresh orange-peel two pounds; pour on these as

much water, that when ten pounds shall have been

drawn off a sufficient quantity shall remain to prevent

empyreuma. After due maceration, let ten pounds be

distilled.

In the same manner prepare the following, ten pounds

of water being drawn off from each of the annexed quan-

tities:

Aqua corticis fructus citri medicae recentis, fresh le-

mon-peel water (with two pounds).
corticis lauri cassiae, cassia water (with one

pound).
corticis lauri cinnamomi, cinnamon water. A«h

cinnamomi, Lond. (with one pound).
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Aqua mentha piperitac florentis, peppermint water
(with three pounds). Aq. menthse piperitidis, Lond.

menthse pulegii florentis, pennyroyal water (with

three pounds). Aq. pulegii, Lond.
fructua mvrti pimentse, pimento water (with half

a pound). Aq. pimento, Lond.
petalorum rosse centifolise recentium, rose water

(with six pounds). Aq. rosse, Lond.
Besides these we have in the Ph. Lond. Aqua anethi,

dill seed water.—Aqua funiculi, fennel seed water.

—

Aqua menthse sativse, spearmint wrater. To each pound
of distilled water let half an ounce be added of diluted

alcohol.

Spiritus stillutitii, distilled spirits.

Spiritus carui, spirit of caraway, Ed. Sp. carui,

Lond.
Take of caraway seeds half a pound; pour on them nine

pounds of diluted alcohol. Macerate in a closed ves-

sel for two days; then add as much water as is required

to prevent empyreuma; and distil over nine pounds.

In the same manner are to be prepared the following

spirits, nine pounds being drawn from the quantities af-

fixed to each.

Spiritus corticis lauri cinnamomi, cinnamon spirit (with

one pound). Sp. cin. Lond.
menthse piperita florentis, spirit of peppermint

(with one pound and a half). Sp. menth. p. Lond.
nucis myristicse moschatse, nutmeg spirit (with

two ounces). Spirit, nuc. mosch. Lond.
fructus myrti pimentse, pimento spirit (with half

a pound). Sp. pimento, Lond.
In the Lond. Ph. the following are added:
Spiritus menthse sativse, of spearmint. Sp. pu-

legii, of pennyroyal.

The. following are the compound spirits of the Pharma-
copoeias:

Spiritus juniperi communis eompositus, compound spi-

rit ofjuniper, Ed. Sy. junip. comp. Lond.
Take of bruised juniper berries one pound; caraway

seeds, fennel seeds, of each one ounce and a half; dilu-

ted alcohol nine pounds. Macerate for two days, and
adding water sufficient to prevent empyreuma, draw
over nine pounds.

Spiritus anisi eompositus, compound spirit of anise,

Ph. Lond.
Take of anise and of angelica seeds, of each bruised half

a pound; proof spirit one gallon: water sufficient to

prevent empyreuma. Distil one gallon.

Spiritus raphani eompositus, spirit of horse-radish,

Lond.
Take of fresh horse-radish root, dried orange-peel, of each

two pounds: fresh garden scurvy-grass (bur pounds;
bruised nutmegs one ounce; proof spirit two gallons;

water sufficient to prevent empyreuma. Distil over
two gallons.

The following is distilled with pure alcohol:

Spiritus lavenduke spirse eompositus, compound spi-

rit of lavender, Ed. Sp. lavend. comp. Lund.
Take of spirit of lavender (which is prepared with two

pounds of Lavender flowers, and eight pounds of alco-

hol, seven pounds being distilled over a in water-hath)

three pounds; spirit of rosemary one pound; cinnamon
one ounce; cloves two drachms; nutmeg half an ounce;
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red saunder's wood three drachms. Macerate for se-

ven days, and strain.

Spiritus rorismarini officinalis, spirit of rosemary, Ed.
Sp. rorism. Lond.
Take of fresh rosemary tops two pounds; alcohol eight

pounds. Draw off seven pounds by distilling in a wa-
ter-bath.

Mcohol. In the London Ph. the following process is

ordered for its preparation:

Take of rectified spirit of wine one gallon; prepared kali

hot one ounce. Mix the spirit with the pure kali, and
then add one pound of the prepared kali while hot;

agitate and digest for twenty-four hours. Pour off the

spirit; now add the remainder of the prepared kali,

and distill from a water-bath. The alcohol is to be

kept in a closely stopped vessel. The prepared kali

should be heated to 300°. The specific gravity of alco-

hol to distilled water is as 815 to 1000.

Oka volatilia, volatile, or essential, oils.

Olea herbse menthse piperitse florentis, oil of pepper-
mint, Ed. 01. menth. p. Lond.

herbae juniperi sabinse, — of savin, Ed.
summitarum florentum rorismarini officinalis,

—

of rosemary, Ed. 01. rorism. Lond.
spicarum lavendulse fiorentium spicse, — of la-

vender, Ed. 01. lav. Lond.
scminum pimpinellss anisi, — of anise, Ed. 01.

ess. anisi, Lond.
baccarum juniperi communis, — ofjuniper, Ed.

01. junip. Lond.
radicis laura sassafras, — of sassafras, Ed. 01.

rad. sassaf. Lond.
fructus myrtse pimentse, — of pimento, Ed.
essentiale carui, — of caraway, Lond.
menthse sativse, — spearmint, Lond.
origani, — of wild thyme, Lond.
pulegii, of pennyroyal, Lond.

These oils are to be prepared in the same manner as
distilled waters, except that a smaller quantity is to be
added of water. Seeds or roots arc to be bruised or ras-
ped. The oil comes over with the water; and according
as it is lighter or heavier, it swims on the surface, or falls
to the bottom. It is afterwards to be separated.

Oleum succini et acid urn succinicum, oil and acid of
amber, Ed. Sal et ol. sue. Lond.
Take of amber in powder, and pure sand, of each equal

parts; place them mixed in a glass retort, of which
they shall fill one-half. Having adapted a large re-
ceiver, distil from a sand-bath, with a gradually rais-
ed fire. First will come over a watery liquor with a
little yellow oil; then yellow oil with an acid salt; af-
terwards a reddish and black oil. Let the liquor be
poured out of the receiver, and the oil seoarated from
the water. Let the acid salt, collected from the sides
of the receiver and from the neck of the retort, be
pressed between folds of bibulous paper, and freed
from the adhering oil. Then let it be purified by so-
lution in hot water and crystallization.

Oleum succini purissimam, purified oil of amber, Ed.
01. succ. rectilic. Lond.
Distil oil of amber, mixed with water, six times its quan-

tity, from a glass retort, until two-thirds have passed
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over info the receiver. Then separate the oil from the

water, and preserve it in vessels effectually stopped.

Oleum terebinthinrc volatile purissimum, rectified oil

of turpentine, Ed. 01. tereb. rect. Lond.
Take of volatile oil of turpentine one pound: water four

pounds. Distil as long as any oil passes over.

Oleum animale, animal oil, Lond.
Take of oil of hartshorn one pound. Distil three times.

Oleum petrolei, oil of mineral tar, Lond.
Distil petroleum in a sand-bath.

Oleosa, oily preparations.

Oleum ammoniatum, ammoniated oil.

Take of olive oil two ounces,' water of ammonia two
drachms, Mix them.

The linimentum ammoniac fortius of the London Ph.

is prepared with water of pure ammonia one ounce: olive

oil two ounces.

The Iinim. ammonipe, Ph. Lond. is made with water
of carbonated ammonia half an ounce; olive oil an ounce
and a half.

These are all used as rubefacients.

Oleum lini cum cake, linseed oil with lime.

Take of linseed oil and lime water, of each equal parts.

Mix them.

An application to burns.

Oleum camphoratum, camphorated oil.

Take of olive oil two ounces; camphor half an ounce.

Mix so as to dissolve the camphor.
An anodyne and stimulant embrocation.

Oleum sulphuratum, sulphurated oil, Ed. 01. sulph.

Lond.
Take of olive oil eight ounces; sublimed sulphur one

ounce. Boil with a slow fire in a large iron pot, stir-

ring constantly till they unite.

This preparation is discarded from practice.

In the London Pharmacopoeia a solution of oil in pe-

troleum, petroleum sulphuratum, is ordered to be made.
Sales et salina, salts and saline preparations.

Acidum acetosum distillatum, distilled acetous acid,

Ed. Acetum distill. Lond.
Distil eight pounds of acetous acid in glass vessels with

a slow fire. The first two pounds that come over are

to be thrown away as two watery; the four pounds
which follow are the distilled vinegar; the residuum
gives a still stronger, but a too much burnt acid.

Acidum acetosum forte, strong acetous acid.

Take of dried sulphate of iron one pound; acetite of lead

ten ounces. Rub them together. Place them in a re-

tort, and distil from sand, with a moderate fire, as

long as acid is produced.

Acidum acetosum, acetous acid, Lond.

Take of verdigris, in coarse powder, two pounds; dry it

perfectly in a bath of water saturated with sea salt.

Then distil in a sand-hath, and distil the liquor a se-

cond time. Its specific gravity is as 1050 to 1000.

Acidum benzoicum, benzoic acid, Ed. Florcs benzoes,

Lond.
Take of benzoin, in powder, any quantity. Place it in

an earthen pot, to the mouth of which lias been adapt-

ed a paper cone; apply a gentle fire, that the acid may
be sublimed: if it is contaminated with oil, it is to be

purified by solution in hot water and crystallization,

or, as the Ph. Lond. directs, by mixing it with white

clay, and again subliming.
Acidum muriaticum, muriatic acid, Ed. Acid, muriat.

Lond.
Take of muriat of soda two pounds; sulphuric acid six.

teen ounces; water one pound. First expose the mu-
riat of soda in a pot to a red heat for a short time; when

cold put it into a retort. Then pour the acid mixed

with the water and cold on the muriat of soda. Distil

from a sand-bath, with a gentle heat, as long as acid

comes over. Its specific gravity is as 1170 to 1000.

Acidum nitrosum, nitrous acid, Ed. and Lond.

Take of pure nitrat of potass powdered two pounds; sul-

phuric acid sixteen ounces; the nitrat of potass being

put into a glass retort, pour upon it the sulphuric acid,

and distil from a sand-bath, with a fire gradually

raised, until the iron pot is of an obscure red heat. Its

specific gravity is 1550 to 1000.

Acidum nitrosum dilutum, diluted nitrous acid, Ed.
and Lond.
Take of nitrous acid, water, equal weights. Mix them,

avoiding the noxious vapours.

Acidum nitricum, nitric acid.

Take of nitrous acid any quantity; put it into a retort; and
having adapted a receiver, apply a very gentle heat,

until the reddest part shall have passed over, and the

acid remaining in the retort shall have become nitric.

Spiritus aetheris nitrosi, spirit of nitrous ether, Ed.
and Lond.
Take of alcohol three pounds; nitrous acid one pound;

pour the alcohol into a large phial, placed in a vessel

filled with cold water, and add the acid gradually with

constant agitation. Close lightly the phial, and set it

aside for seven days in a cool place; then distil the

liquor with the heat of boiling water into a receiver

cooled with water or snow, as long as any spirit shall

pass over.

Dose from thirty to fifty drops.

Acidum sulphuricum dilutum, diluted sulphuric acid,

Ed. Acid vitriolicum dilut. Lond.
Take of sulphuric acid one part; water seven parts (in

the Ph. Lond. eight). Mix them.
Dose from fifteen to thirty drops.

Acidum sulphuricum aromaticum, aromatic sulphuric

acid.

Take of alcohol two pounds; sulphuric acid six ounces.

Drop gradually the alcohol upon the acid. Digest the

mixture with a very gentle heat for three days in a

close vessel; then add cinnamon an ounce and a half;

ginger one ounce. Digest again in a closed vessel for

six days, and filtre through paper with a glass funnel.

Dose about thirty drops.

jEther sulphuricus, sulphuric ether, Ed. JEth. vitrio-

licus, Lond.
Take of sulphuric acid, alcohol, of each thirty-two

ounces; pour the alcohol into a glass retort, capable of

bearing a sudden heat; then pour on the acid in a con-

tinued stream. Mix gradually with frequent and gen-

tle agitation; then immediately distil from a sand-bath

heated previously, into a receiver kept cool by water

or snow. The fire is to be so regulated, that the liquor

may be made to boil as soon as possible, and continue
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to boil until sixteen ounces have distilled over; then re-

move the retort from the sand. To the distilled liquor

add two drachms of potass; then again distil from a

high-necked retort, with a very gentle heat, into a re-

ceiver preserved cool, until ten ounces have come over.

If after the first distillation sixteen ounces of alcohol

are added to the acid remaining in the retort, and the

distillation is repeated, ether will again be produced;

and this process may be repeated more than once.

Dose from thirty to sixty drops.

.TEther sulphuricus cum alcohole, sulphuric ether with

alcohol.

Take of sulphuric ether one part; alcohol two parts.

Mix them.

The London college order a compound spirit (sp.

setheris vitriolici comp.) to be prepared by mixing two

pounds of unrectified ether with three drachms of oil of

wine.

.(Ether sulphuricus cum alcohole aromaticus, aromatic

sulphuric ether with alcohol.

This is made from the same materials and in the same
manner with the compound tincture of cinnamon, un-

less that sulphuric ether with alcohol is employed in-

stead of diluted alcohol.

These are useless preparations.

Carbonas ammonia, carbonat of ammonia, Ed. Am-
monia preparata, Lond.
Take of muriatof ammonia one pound; carbonat of lime,

vulgarly called chalk, dried, two pounds. Being each
separately powdered, mix them, and sublime from a

retort into a receiver kept cold.

Dose from five grains to a scruple.

Aqua carbonatis ammonia?, water of carbonat of am-
monia, Ed. Aq. ammonia;, Lond.
Take of muriat of ammonia, carbonat of potass, of each

sixteen ounces; water two pounds. To the salts mixed
and put into a glass retort pour on the water; then

distil to dryness from a sand-bath, with a fire gently

raised.

Liquor volatilis, sal, et oleum cornu ccrvi, volatile li-

quor, salt, and oil of hartshorn, Lond.
Take of hartshorn ten pounds; distil, gradually increas-

ing the fire. A volatile liquor, salt, and oil, come over.

The oil and the salt being separated, distil the liquor

three times. To the salt add an equal weight of pre-

pared chalk, and sublime three times, or until it be-

comes white. The same volatile liquor, sait, and oil,

may he procured from any of the parts of animals, ex-

cept fat.

Aqua ammonia?, water of ammonia, Ed. Aqua am-
monia? purse, Lond
Take of muriat of ammonia sixteen ounces: lime fresh-

prepared two pounds; water six pounds. To one
pound of water, in an iron or an earthen vessel, add
the lime broken down, and close the vessel for twenty-
four hours, until the lime falls into powder, which is

to lie put into a retort. To this add the muriat. of am-
monia dissolved in five pounds of water, and, shutting

the mouth of the retort, mix them with agitation.

Lastly, distil with such a moderate heat, that the op-
erator can easily apph his hand to the retort, into a
receiver kept cold, until twenty ounces have distilled

over. In this process the vessels are to be so luted,

as that the penetrating vapours may be effectually

confined.

Dose about twenty drops internally; outwardly it is

used as a rubefacient.

Alcohol ammoniatum, ammoniated alcohol, Ed. Sp.

ammonia?, Lond.
Take of diluted alcohol four pounds; muriat of ammonia

four ounces; carbonat of potass six ounces. Mix, and
draw off two pounds by distilling with a gentle lire.

Alcohol ammoniatum aromaticum, aromatic ammoni-
ated alcohol, Ed. Sp. amm . comp. Lond.
Take of spirit of ammonia eight ounces; volatile oil of

rosemary a drachm and a half; volatile oil of lemon
one drachm. Mix so as to dissolve the oils. In the

Ph. Lond. oil of cloves is ordered instead of the rose-

mary oil.

Dose from twenty to forty drops.

Alcohol ammoniatum foetidum, foetid ammoniated al-

cohol, Ed. Sp. ammonia? fcetida?, Lond.
Take of spirit of ammonia eight ounces; assafcetida half

an ounce. Let them be digested in a close vessel for

twelve hours; then bring over eight ounces by the heat
of a water- bath.

Dose thirty or forty drops.

Spiritus ammona? succinatus, Ph. Lond. Succinated
spirit of ammonia.
Take of alcohol one ounce; water of pure ammonia four

ounces; rectified oil of amber one scruple; soap ten
grains. Digest the soap and the oil of amber in the
alcohol until they are dissolved; then add the water
of pure ammonia, and mix by agitation.

This has been named eau dc luce.

Carbonas potaseae, carbonat of potass, Ed. Kali pra?-
paratum, Lond.
Let impure carbonat of potass (pearl-ashes ) be put into

a crucible, and brought to a red heat, that the oily

impurities, if there are any present, may be burnt out;
then rubbing the carbonat with an equal weight of
water, let them be well mixed by agitation. The li-

quor, after the impurities have subsided, being poured
off into a clean iron pot, is to be boiled to dryness;
towards the end of the boiling the salt is to be kept
constantly stirred, lest any adhere to the vessel.

In the London college this preparation is better order-
ed by dissolving the pearl-ashes, and evaporating the solu-
tion till a pellicle appears on the surface; then immedi-
ately setting it aside, previous to further evaporation,
that the sulphat and muriat of potass, which the pearl-
ashes contain, may be Separated by crystallization.

Carbonas potass*! purissimus, pure carbonat of potass
(salt of tartar.)

Take of impure supertartrite of potass any quantity.
Having wrapped it in moist bibulous paper, or put it

into a crucible, place it among live, coals, that it may
be burnt into a black mass. Being reduced to pow-
der, subject it to a moderate heat in an open crucible,
until it becomes white, or cinder-like, taking care that
it does not. melt. Then let it be dissolved in warm
water, the liquor strained through linen, and evapo-
rated in a clean iron vessel, stirring the matter assid-
uously towards the end oft lie evaporation with an iron
spoon, that it may not adhere to the bottom of the
vessel. A very white salt will remain, which is to be
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left for some tunc on the tut*, until the bottom of the

vessel is neatly of a red heat. When cold, the salt is to

be preserved in a glass vessel well stopped.

Aqua potassae, water of potass, Ed. Aqua kali puri,

Lond.
Take of newly prepared lime eight ounces; carbonat of

potass six ounces. Put the lime into an iron or earth-

en vessel, with twenty-eight ounces of warm water.

The ebullition being over, immediately add the salt;

and the whole being completely mixed, close the ves-

sel until they become cold. Now let them be well agi-

tated, and poured into a glass funnel, the throat of

which is obstructed with clean linen. Cover the up-

per orifice of the funnel while its neck is inserted in

another glass vessel, that the water of potass may
gradually drop through the linen into the lower ves-

sel. When it first ceases to drop, pour into the funnel

some ounces of water, cautiously, that it may swim
above the matter. The water of potass will now again

begin to drop. In this manner is to be repeated the

affusion of water until three pounds have been filtred,

which will he in the space of two or three days. The
upper are to be mixed by agitation with the lower

parts of the liquor, which is to be kept in a well stop-

ped vessel.

Aqua supcrcarbonatis potassae, water of supercarbonat

of potass.

Take of water ten pounds; pure carbonat of potass one

ounce. Dissolve, and expose the solution to a stream

of carbonic acid gas, which is produced from carbonat

of lime, sulphuric acid, of each three ounces, with three

pounds of water cautiously and gradually mixed.

The apparatus invented by Dr. Nooth is well adapted

to this preparation. If a greater quantity is required,

TVoulfc's apparatus is to be preferred. In proportion to

the coldness of the air, and the extent of pressure, the

liquor will be better. It should be kept in well stop,

ped vessels.

Carbonas sodae, carbonat of soda, Ed. Natron prse-

paratum, Lond.
Take of impure carbonat of soda any quantity; bruise it,

and boil it in water until all the salt is dissolved. Strain

the solution through paper, and evaporate it in an iron

vessel, that, after cooling, crystals may form.

The barilla of commerce.
Aqua supcrcarbonatis sodse, water of supercarbonat of

so;! a.

This is prepared from ten pounds of water, and two oun-

ces of carbonat of soda, in the same mode as the super-

carbonat of potass.

Aqua acetitis ammonite, water of acetite of ammonia,

Ed. Acq. ammonia; acetatse, Lond.

Take of carbonat of ammonia any quantity. Pour on it

as much distilled acetous acid as may be necessary

exactly to saturate the ammonia.

Acetis" potassae, acetite potass, Ed. Kali acetatum,

Lond.
Take of pure carbonat of potass any quantity. Boil it

with a gentle heat in four or five times its weight of

tlistillcd acetous acid, and at different times add more

acid, until on the watery part of the former portion

b'eing nearly evaporated," the acid newly added occa-

sions no effervescence. This will be the case when about

twenty parts of acid have been consumed. Then let

it be slowly dried. Let the remaining impure salt be

liquefied with a gentle heat for a short time; then dis-

solved in water, and strained through paper. If the

liquefaction has been properly done, the strained liquor

will be limpid; if not, it will be of a brown colour. Af-

terwards evaporate this liquor with a gentle heat in a

shallow glass vessel, well closed, that it may not lique-

fy by the air.

Potassa, potass, Ed. Kali purum, Lond.

Take of water of potass any quantity; evaporate it in a

covered clean vessel of iron, until, the ebullition being

finished, the saline matter flows smoothly like oil, which

will be the case before the vessel is at a red heat. Then
pour it on a clean iron plate; cut it into small masses

before it becomes hard, and immediately put them into

a phial well stopped.

Potassa cum calce, potass with lime, Ed. Calx cum
kali puro, Lond.
Take of water of potass any quantity. Evaporate to one-

third in a covered iron vessel: then mix with it as mucli

newly slaked lime as may suffice to give it the consis-

tence of a solid paste, which is to be kept in a stopt

vessel.

Sulphas potassse, si.lphat of potass, Ed. Kali vitriol-

atum, Lond.
Take of sulphuric acid, diluted with six times its weight

of water, any quantity; put it into a large glass ves-

sel; and gradually drop into it of carbonat of potass,

dissolved in six times its weight of water, as much as

may suffice perfectly to saturate the acid. The effer-

vescence being finished, filtre the liquor through pa-

per; and, after due exhalation, put it aside that crys-

tals may form. This salt may otherwise be made by

dissolving the residuum of the distillation of nitrous

acid in warm water, and saturating it with carbonat of

potass.

Sulphas potassae cum sulphure, sulphat of potass, with

sulphur.

Take of nitrat of potass in powder, sublimed sulphur,

equal weights. Throw them well mixed into a red-

hot crucible, by small quantities at a time. The de-

flagration being over, let the salt cool. Keep it in a

glass phial well stopped.

Tartris potassae, tartrite of potass, Ed. Kali tartari-

satum, Lond.
Take of carbonat of potass one pound: supertartritc of

potass three pounds, or as much as necessary; boiling

water fifteen pounds. To the carbonat of potass dis-

solved in the water add gradually the supertartritc of

potass rubbed to fine powder, as long as effervescence

is excited, which generally ceases before three times its

weight of carbonat of potass have been thrown in.

"When the liquor is cold filtre it through paper, and set

it aside, that crystals may be formed.
Dose as a purgative one ounce.

Tartris potassae et sedae, tartrite of potass and soda-

Ed. Natron tartarisatum, Lond.
This is to be prepared from carbonat of soda and super-

tartritc of potass, in the same mode as tartrite of pot"

ass.

A pleasant purgative. Dose an onnce.
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Phosphas sodie, phosphat of soda.

Take of bones burnt to whiteness and powdered ten

pounds; sulphuric arid six pounds; water nine pounds.
Mix the powder with the acid in an earthen vessel;

then add the water, and again mix. Keep the vessel

in a water-bath for three days; then dilute the matter,
by adding nine pounds more of boiling water, and
strain through a strong linen cloth } pouring gradually
over it boiling water, until all the acid is washed out.

Put aside the strained liquor tiiat the impurities may
subside, from which pour it off. and evaporate to nine
pounds. To this liquor, again poured off from its im-
purities, and heated in an earthen vessel, add carbonat
of soda dissolved in warm water, till it no longer ex-
cites effervescence. Now strain, and put it aside, that
crystals may form. Those being removed, add, if ne-
cessary, to the liquor, a little carbonat of soda, that
the phosphoric acid may be completely saturated, and
again prepare it by evaporation to form crystals as
long as these can be produced. Lastly, let the crys-
tals be preserved in a vessel well stopt.

A mild and useful cathartic. Dose one ounce.
Sulphas soda;, sulphat of soda, Ed. Natron vitriola-

tum, Lond. (Glauber's salt.)

Dissolve the acidulous salt, which remains after the dis-

tillation of muriatic acid, in water, and add to it chalk,
in order to remove the superfluous acid. Put it aside
until its impurities have subsided; then having poured
off the liquor, and strained it through paper, reduce it

by evaporation, so as to form crystals.
Dose one ounce, or more.

Sulphuretum potassa;, sulphuret of potass, Ed. Kali
sulphuratum, Lond.
Take of carbonat of potass, sublimed sulphur, of each

eight ounces; having rubbed them together, let them be
put into a large coated crucible, to which a cover being
adapted, apply the fire cautiously, until the materials
melt. The crucible, when it has cooled, is to be bro-
ken, and the sulphuret taken out, and preserved in a
close-stopt phial.

Hvdro-sulphuretum ammoniac, hydro-sulphurct of am-
monia.
Take of water of ammonia four ounces. Expose it in a

chemical apparatus to the stream of gas which arises
from stilpuret of iron four ounces, muriatic acid eight
ounces, previously diluted with two pounds and a half
of water. The sulphuret of iron for this purpose is con-
veniently prepared from three parts of purified iron
filings, and one of sublimed sulphur, mixed, and expos-
ed in a covered crucible to a moderate fire until they
unite

This is principally given in diabetes, in the dose of
four or five drops.

Murias baryta, muriat of barytes.
Take of sulphat of barytes two pounds; powdered char-

coal four ounces. Roast the sulphat that it may be
more easih powdered fine; then mix the charcoal; put
the matter into a crucible, to which adapt a cover, and
apply a vigorous lire for some hour--. Put the matter,
well rubbed into sii pounds of boiling water, in a clos-
ed glass or earthen vessel, an I

: \ them by agitation,
guarding as much as pos nist the access of ail-.

Let the vessel stand in a water- bath until the undis-

solved matter has subsided; then pour off the liquor.

Pour four pounds of boiling water on the residuum,

which add to the former liquor after agitation and sub-

sidence. While it is still hot (or, if it has cooled, af-

ter it has been heated), drop into it muriatic acid as

long as effervescence is occasioned. Then strain and
evaporate it so as to form chrystals.

Solutio muriatis barytee, solution of muriat of barytes.

Take of muriat of barytes one part; distilled water three

parts. Dissolve.

Dw Crawford introduced this in scrophulous affec-

tions. Dose from five to twenty drops.

Solutio muriatis calcis, solution of muriat of lime.

Takeof pure carbonat of lime (white marble) bruised into

small pieces nine ounces; muriatic acid sixteen oun-

ces; water eight ounces. Mix the acid with the water,

and gradually add the pieces of carbonat of lime; the

effervescence being over, digest for an hour. Pour off

the liquor, and evaporate to dryness. Dissolve the
residuum in its weight and a half of water, and
strain.

This has been recently introduced as a tonic. Dose
thirty drops.

Carbonas magnesia, carbonat of magnesia, Ed. Mag-
nesia alba, Lond.
Take of sulphat of magnesia, carbonat of potass, of each

equal weights. Let them be separately dissolved in
twice their weight of warm water, and either strained
or otherwise freed from impurities; then mix them,
and add eight times their weight of boiling water.
Boil the liquor a little, and stir it during the boiling;
then allow it to rest until the heat is in some measure
diminished; then strain through linen, upon which the
salt will remain. Let it be washed with pure water
until it is perfectly tasteless.

Magnesia, magnesia, Ed. Magnesia usta, Lond.
Let carbonat of magnesia be exposed in a crucible to a

red heat for two hours; then let it be preserved in
glass vessels well stopped.

Metallica, metallic preparations.
Nitras argenti, nitrat of silver, Ed. Argentum nitra-

tum, Lond.
Take of the purest silver, extended in plates and cut,

four ounces; diluted nitrous acid eight ounces: distill-
ed water four ounces. Dissolve the silver with a gen-
tle heat in a phial, and evaporate the solution to dry-
ness. Then put the mass into a large crucible, which
is to be placed on the fire, at first gentle, and gradu-
ally increased, until the mass flows like oil. Then
pour it into iron pipes, warmed and rubbed with
grease. Keep it in a glass vessel well stopt.
A strong, and frequently employed, caustic.

Sulphuretum antimonii, prepared or sulphureted an-
timony, Ed. Antim. prpeparatum, Lond.
This is to be prepared in the same manner as carbonat

of lime.

Oxidum antimonii cum sulphure vitrificatum, vitrifi-
ed sulphureted oxide of antimony, Ed. Antim. vitrilica-
tum, Lond.
Strew sulphuret of antimony coarsely powdered like

sand on a shallow earthen vessel not glazed, and ap-
ply to it a moderate fire that t!. ;

- sulphuret of antimo-
ny may be slowly heated; at the same time stir the
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powder constantly, that it may not run into lumps.

White vapours arise, smelling like sulphur. When
these, while the same degree of heat is kept up, cease,

augment the heat in some measure, that vapours may
again exhale. Proceed in this manner until the pow-
der, now raised to a red heat, gives out no more va-

pours. This powder being put into a crucible, is to be

melted with a strong fire, until it assumes the appear-

ance of fused glass. It is now to be poured upon a

heated brass plate.

Oxidum antimonii vitrificatum cumcera, vitrified ox-

ide of antimony with wax.
Take of yellow wax one pound; vitrified sulphureted ox-

ide of antimony eight parts. To the wax melted in

an iron vessel, add the oxide reduced to powder, and
roast with a gentle fire for a quarter of an hour, con-

stantly stirring with a spatula; then pour off the mat-
ter, which when cold is to be powdered.

This is an obsolete remedy.
Oxidum antimonii cum phosphate calcis, oxide of an-

timony with phosphat of lime, Ed. Pulvis antimonialis,

Loud.
Take of sulphuret of antimony coarsely powdered,

hartshorn shavings, of each equal parts. Mix and
throw them into a wide iron pot red-hot, and keep
them constantly stirred until they are burnt into a
cineritious-coloured matter, which is to be removed
from the lire, rubbed into a powder, and put into a
coated crucible. To this crucible, lute another invert-

ed, in the bottom of which is drilled a small hole; ap-

ply the fire, which is to be gradually raised to a white

heat, and kept so for two hours. Lastly, rub the mat-
ter when cold into a very fine powder.
This preparation is nearly the same as James's

powder. Dose five or six grains.

Sulphurctum antimonii praecipitatum, precipitated

sulphuret of antimony, Ed. Sulphur antimonii prsecipi-

taturn Loud.
Take of water of potass four pounds; water three

pounds; prepared sulphuret of antimony two pounds.

Boil them in a covered iron pot on a gentle fire for

three hours, stirring frequently with an iron spatula,

and adding water occasionally. Strain the liquor while

hot through a doubled linen cloth, and to the strained

liquor add as much as may be necessary to precipi-

tate the sulphuret, which carefully wash with warm
water.

A precipitate nearly similar to this has been much
employed on the continent, especially under the name of

kermes mineral. Both the one and the other have been

principally used as alterative or diaphoretic. Their ope-

ration is uncertain. Dose five or six grains.

Oxidum antimonii cum sulphure per nitratum potasspe,

oxide of antimony with sulphur and nitrat of potass, Ed.
Crocus antimonii, Loud.

Take of sulphuret of antimony, nitrat of potass, of each

equal weights. Triturate them separately; ami hav-

ing mixed them well together throw them into a red-

hot crucible. The deflagration being finished, separate

the reddish matter from the white crust, and rub it

into powder, which is to be frequently washed with

warm water until it becomes tasteless.

This is used in some of me other preparations; but

as a medicine" it is so uncertain in its operation, that it is

scarcely employed.
Antimonium muriatum, muriat of antimony, Ed. and

Lond.
Take ef oxide of antimony with sulphur, nitrat of potass,

sulphuric acid, of each one pound; dried muriat of so-

da, two pounds. Pour the acid into a retort, adding

by degrees the muriat of soda, and the oxide of anti-

mony previously mixed. Then distil from warm sand.

Expose the distilled matter for some days to the air,

that it may liquefy; then pour the liquid from the im-

purities.

This preparation is not proper for internal adminis-

tration.

Tartris antimonii, tartrite of antimony (tartar emetic),

Ed. Antimonium tartarisatum, Lond.

Take of oxide of antimony with sulphur by nitrat of

potass three parts: supertartrite of potass four parts;

distilled water thirty-two parts. Boil them in a glass

vessel for a quarter of an hour; strain the liquor

through paper, and set it aside that it may form crys-

tals.

The most certain and useful of all antimonial pre-

parations. Dose, as an emetic, from one to two or more

grains; as a diaphoretic, a quarter of a grain.

Vinum tartritis antimonii, wine' of tartrite of antimony.

Take of tartrite of antimony twenty-four grains; white

wine one pound. Mix so as to dissolve the tartrite.

Vinum antimonii tartarisati, Ph. L. Wine of tartarised

antimony.
Take of tartarised antimony two scruples; boiling dis-

tilled water by measure two ounces; Spanish white

wine eight ounces. Dissolve the tartarised antimony

in the boiling distilled water, and add the wine.

The two last preparations materially differ in

strength. Dose, as a diaphoretic, of the former about 40,

of the latter 20, drops.

Vinum antimonii, antimonial wine, Ph. L.

Take of vitrified antimony powdered one ounce; Spanish

white wine one pound and a half. Digest for twelve

days with frequent agitation, and filtrc through paper.

This is a preparation of very uncertain strength.

Antimonium calcinatum, calcined antimony, Ph. L.

White oxide of antimony.

Take of antimony in powder eight ounces; powdered ni-

tre two pounds. Mix them, and throw the mixture

gradually into a red-hot crucible. Burn the matter

which remains after the deflagration for half an hour,

and when cold rub it to powder; then wash it with dis-

tilled water.

This has been employed as a substitute for James's

powder. Its dose is however uncertain.

Ammoniarctum cupri, ammoniarctof copper, (cuprum
ammoniacum).
Take of pure sulphat of copper two parts; carhonat of

ammonia three parts. Rub them assiduously in a glass

mortar until all effervescence is over, and they form

into a violet-coloured mass, which being wrapped in

bibulons paper, is to be dried first on a chalkstoneand
afterwards by means of a gentle heat. The ammonia-
ret is to be preserved in a glass phial well stopped.

Dose half a grain at first, gradually increased to

three or more grains.
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Solutio sulphatis cupri composita compound solution

of sulpliat of copper.

Take of sulpliat of copper and sulphatof alumcn, of each

three ounces; water two pounds; sulphuric acid one

ounce and a half, iioil the sulphats in water, that they

may dissolve; then to the liquor filtered through paper
add the acid.

Aqua cupri ammoniati, water of ammoniated copper,

Lond.
Take of sal ammoniac (muriat of ammonia) one drachm;

lime-water one pound. Allow them to remain in a

copper vessel until the ammonia is saturated with cop-

per.

This is employed as a gentle escharotic.

Carhonas ferri prsecipitatus, precipitated carbonat of

iron.

Take of sulpliat of iron four ounces; carbonat of soda

five ounces; water ten pounds. Dissolve the sulpliat

in the water; then add the carbonat, previously dissolv-

ed in a quantity of water, as much as necessary, and
mix them well together. Let the carbonat of iron

which is precipitated be washed with warm water and
afterwards dried.

Dr. Griffiths's preparation of steel is an extempora-
neous formula similar to the above.

Sulphas ferri, sulpliat of iron, Ed. Ferrum vitriola-

tum, Lond.
Take of purified filings of iron six ounces; sulphuric acid

eight ounces; water two pounds and a half. Mix them;
and the effervescence being finished, digest for a short

time in a sand-bath. Then strain the liquor through
paper, and after proper evaporation put it on one side

in order to form crystals.

This is perhaps the most active and useful of the

chalybeates. Dose from one to four or five grains.

Sulphas ferri exsiccatus, dried sulpliat of iron.

Take of sulpliat of iron any quantity: heat it in an earth-

en vessel unglazed on a gentle fire until it becomes
white and perfectly dry.

Oxidum ferri ruhrum, red oxide of iron.

Let dried sulpliat of iron be exposed to a violent heat
until it is converted into a red matter.

Tinctura muriatus ferri, tincture of muriat of iron, Ed.
Tinctura ferri muriati, Lond.
Take of the purified black oxide of iron powdered three

ounces; muriatic acid about ten ounces, or sufficient to

dissolve the powder. Digest with a gentle heat, and
the powder being dissolved, add sufficient quantity of

alcohol to make the whole liquor two pounds and a
half.

An active and useful preparation. Dose from ten
to twenty drops.

Murias ammonia? et ferri, muriat of ammonia and iron,

Ed. Ferrum ammoniacale, Lond.
Take of red oxide of iron washed and again dried: mu-

riat of ammonia, of each equal parts. Let them he
well mixed, and sublime.

This preparation is not much in use.

Tinctura ferri ammoniacalis, Ph. Lond.
Take of ammoniacal iron four ounces; proof spirit by

measure one pound. Digest and strain.

This is a superfluous preparation.

Ferrum tartarisatum, tartarised iron, Ph. Lond.
Take of filings of iron one pound: crystals of tartar pow-

dered two pounds; distilled water one pound. Mix
them, and expose the mixture to the air in an open
glass vessel for eight days; then rub the matter dried

by a sand-bath into a very fine powder.
Dose from five to ten or fifteen grains.

Vinum ferri, wine of iron, Ph. Lond.
Take of iron filings four ounces; Spanish white wine four

pounds. Digest for a month with frequent agitation,

and strain.

Dose one or two drachms.
Hydrargyrus purificatus, purified quick-silver, Ed.

and Lond.
Take of quicksilver four parts; filings of iron one part.

Rub them together, and distil from an iron vessel.

Acetis hydrargyri, acetite of quicksilver, Ed. Hy-
drargyrus acetatus, Lond.
Take of purified quicksilver three ounces; diluted nitrous

acid four ounces and a half, or a little more than may
suffice to dissolve the quicksilver; acetite of potass three
ounces; boiling water eight pounds. Mix the quicksil-
ver with the diluted nitrous acid, and towards the end
of the effervescence digest, if it may he necessary, with
a gentle heat, until the quicksilver is totally dissolved;
then dissolve the acetite of potass in boiling water, and
immediately on this solution while hot pour the other,
mixing them by agitation. Then place the mixture on
one side that crystals may form. These being put in-
to a funnel, wash them with cold distilled water; and
lastly dry them with a very gentle heat. In preparing
the acetite of quicksilver, it is necessary that all the
vessels and the funnel which are used, are of glass.

This has been employed as an antisyphilitic, in the
dose of a grain night and morning. Its "operation, how-
ever, is pchaps not to be depended on.

Murias hydrargyri, muriat of mercury, Ed. Hydrar-
gyrus muriatus, Lond.
Take of purified quicksilver two pounds; sulphuric acid

two pounds and a half; muriat ofsoda dried four pounds.
Boil the quicksilver with the sulphuric acid in a glass
vessel placed on a sand-bath till the matter becomes
dry. When cold, mix it with the muriat of soda; then
sublime it in a glass cucurbit, with a heat gradually
raised. Separate the sublimed matter from the sco-
ria?.

This (the corrosive sublimate) is the most active of
all the mercurial preparations. Dose about a fourth of
a grain. It is not now so much as formerly used in the
cure of syphilis.

Submurias hydrargyri, submuriat of quick-silver, Ed.
Calomelas, Lund.
Take of muriat of quicksilver rubbed to powder in a glass

mortar four ounces; purified quicksilver three ounces.
Let them in a glass mortar be rubbed together, with a
very little water, in order to guard against the acrid
powder which would without this precaution arise, un-
til the quicksilver is extinguished. Put the dried
powder into an oblong phial of which if slnll occupy
one-third, and let ir be sublimed in a sand bath, i ho
sublimation being completed, at. broken,
the red powder about the bottom and whi the
neck of it, are to be both rejected, the remaining mass
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is again to be sublimed and rubbed into a fine powder,
which is lastly to be washed with boiling distilled

water.

This of all mercurial preparations is the most im-

portant in medicine. Its dose, according to the different

diseases and circumstances under which it is employed,

varies from an eighth of a grain to ten or more grains. It

ought never to be given in solution.

Submurias hydrargyri prsecipitatus, precipitated sub-

muriat of mercury, Ed. Hydrargyrus muriatus mitis,

Lond.
Take of diluted nitrous acid, purified quicksilver, of each

eight ounces; muriat of soda four ounces and a half;

boiling water eight pounds. Mix the quicksilver with

the diluted acid, and towards the end of the efferves-

cence digest with a gentle heat, frequently shaking the

vessel. It is necessary that more quicksilver should

be mixed with the acid than this can dissolve, that the

solution may be obtained completely saturated. Dis-

solve at the same time the muriat of soda in the boiling

water while it is warm; pour on it the other solution,

and quickly mix them together. After the precipita-

tion, pour off the saline liquor, and wash the submuriat

of mercury by frequently adding warm water, pouring

it off after each time of the subsiding of the precipitate

until it comes off tasteless.

This preparation does not materially differ from the

preceding.

Oxidum hydrargyri cinercum, ash-coloured oxide of

quicksilver.

Take of purified quicksilver four parts; diluted nitrous

acid five parts; distilled water fifteen parts; water of

carbonat of ammonia as much as sufficient. Dissolve

the quicksilver in the acid; add gradually the distilled

water; then pour on as much of the water of carbonat

of ammonia as will suffice to throw down rhe oxide of

quicksilver, which is then to be washed with pure water

and dried.

This has lately been recommended by Dr. Home and

others as one of the most efficacious and permanent of

antisyphilitic remedies. Dose one grain.

Oxidum hydrargyri rubrum per acidum nitricum, red

oxide of quicksilver by nitrous acid, Ed. Hydrargyrus

nitratus ruber, Lond.

Take of purified quicksilver one pound; of diluted ni-

trous acid sixteen ounces. Let the quicksilver be dis-

solved, and with a gentle fire evaporate the solution

into a dry white mass, which rubbed into powder is to

be put into a glass cucurbit, a thick glass plate being

put over its surface; then having adapted acapital, and

placed the vessel in sand, let it be roasted with a fire

gradually raised until it assumes the form of small red

scales.

This is used as an escharotic.

Subsulphas hydrargyri ilavus, yellow subsulphat of

quicksilver, Ed. Hydrargyrus vitriolatus, Lond.

Take of purified quicksilver four ounces; sulphuric acid

six ounces. Put them into a glass cucurbit, and let

them boil in a sand-bath to dryness; the white matter

remaining at the bottom of the vessel being powdered,

is to be thrown into boiling water; it will thus be

changed into a yellow, which, ought to be frequently

washed with warm water.

This preparation, formerly denominated lurpeth

mineral, is scarcely at present employed in medicine.

Sulphuretum hydrargyri nigrum, black sulphuret of

quicksilver, Ed. Hydrargyrus cum sulpburc, Lond.

Take of purified quicksilver and sublimed sulphur, of

each equal weights. Let them be rubbed together in

a glass mortar with a glass pestle, until the globules

of quicksilver entirely dissappear.

This is vulgarly denominated cthiops mineral. It

is the least active of all the mercurial preparations, and

is not much in use.

The following additional preparations of mercury are

found exclusively in the Ph. Lond.

Hydrargyrus sulphuratus ruber, redsulphurcted quick-

silver.

lake of purified quicksilver forty ounces; sulphur eight

ounces. Mix the quicksilver with the melted sulphur.

If the mixture inflames, extinguish it by covering the

vessel. Powder and sublime the material.

This (cinnabar) is principally used to fumigate

venereal ulcers.

Hydrargyrus cum creta, quicksilver with chalk.

Take of purified quicksilver three ounces; prepared chalk

five ounces. Rub them together till the globules dis-

appear.

This is scarcely employed.
Hydrargyrus caleinatus, calcined quicksilver.

Take of purified quicksilver one pound. Expose it in a

glass cucurbit with a flat bottom, in a sand-bath, to a

heat of 600°, until it concretes into a red powder.

This has been recommended in doses of half a grain

or a grain in confirmed syphilis, which has appeared to

oppose other mercurial preparations.

Calx hydrargyri albi, white calx of quicksilver.

Take of muriatcd quicksilver, sal ammoniac, water of

prepared kali, of each half a pound. First dissolve the

sal ammoniac, and then the muriated quicksilver, in

distilled water, to which add the water of prepared ka-

li. Wash the powder until it is tasteless.

White precipitate, as the above preparation is com-

monly called, is used externally in the form of ointment

in psora, and other affections of the skin.

Acetis plumbi, acetate of lead, Ed. Cerussa acetata,

Lond.
Take of white oxide of lead any quantity, put it into a

cucurbit, and upon it pour twice its quantity in weight

of distilled acetous acid; the mixture is to stand on

warm sand, until the acid becomes sweet: then pour

it off, and add a fresh quantity of acid as often as may
be necessary, until it ceases to become sweet; then the

whole liquor, freed from impurities, is to be evaporated

to the consistence of thin honey, and put aside in a

cool place that crystals may form, which arc to be

dried in the shade. Evaporate the remaining HqnoT

so as to form new crystals, and repeat this process, till

the liquor ceases to crystallize.

This preparation (the sugar of lead) is employed
chiefly for injections and collyria.

Aqua lithargyri acctati, water of acetated litharge, Ph.

Lond.
Take of litharge two pounds and four ounces; distilled

vinegar one gallon. Mix them and boil to six pounds,
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stirring constantly; then put the liquor aside, and af-

ter the impurities have subsided, strain it.

This preparation has long been employed under the

denomination of Goulard's extract. It is applied to the

same purposes with the preceding.
Oxidum zinci, oxide of zinc.

Let a large crucible be placed in a furnace filled with
burning coals, in such a manner that it shall be some-
what inclined to its mouth; and when the bottom of the

crucible is at a moderate red heat, throw in pieces of

zinc, each of them about the weight of a drachm. The
zinc shortly inflames, and is converted into white floc-

culi, which from time to time are to be removed from
the surface of the metal, with an iron spatula, that the

combustion may be more effectual; when the inflam-

mation ceases, remove the oxide of zinc from the cru-

cible. Another piece being thrown in, renew the ope-

ration, which repeat as often as may be necessary.

Lastly, let the oxide of zinc be prepared in the same
manner as carbonat of lime.

Dose as a tonic, from 2 to 5 or more grains.

Sulphas zinci, sulphat of zinc. White vitriol.

Take of zinc, cut into small piece, three ounces; sulphu-

ric acid, five ounces; water, twenty ounces, mix them,
and the consequent effervescence being over, digest for

some time on warm sand. Then strain through pa-

per, and after due exhalation put the liquor aside, that

chrystals may form.

This is often used as an injection and collyrium.

Solutio sulphatis zinci, solution of sulphat of zinc.

Take of sulphat of zinc sixteen grains, distilled water
eight ounces, diluted sulphuric acid sixteen drops.

Dissolve the sulphat of zinc in the water; then the acid

being added, filtre through paper.

Aqua zinci vitriolati cum camphora, water of vitriolat-

ed zinc with camphor. Ph. Lond.
Take of vitriolated zinc half an ounce, camphorated

spirit half an ounce by measure, boiling water by
measure two pounds. Mix them, and filtre through
paper.

This is used as a collyrium: it requires no further

dilution.

Solutio acctitis zinci, solution of acetite of zinc.

Take of sulphat of zinc, one drachm; distilled water ten

ounces. Dissolve it. Take then of acetite of lead,

four scruples; distilled water, ten ounces; dissolve this.

Mix the solutions; and when the liquor has remained
some time at rest, strain it.

The solution is regarded as more astringent than
the acetite of lead, and of a less irritating nature than
the sulphat of zinc.

Fidreres, powders.
Pulvis aromaticiis, aromatic powder. Ed. and Lond.

Take of cinnamon, smaller cardamom seeds, and ginger,
of each equal ports. Rub (hem into a very fine pow-
der, which is to be preserved in a glass phial well stop-

ped. In the Ph. Lond. the proportion of cinnamon is

greater, and one part is added of long pepper.
Pulvis asari Europrei compositus. compound powder

of Biarabacca, Ed. Pulv. asari compos. Lond.
Take of assarabacca leaves three parts; the leaves of

marjoram and lavender Bowers, of each one part.

Rub them together to a powder.
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A mild errhine.

Pulvis carbonatis calcis compositus, chalk powder.
Take of prepared carbonat of lime, four ounces; of cin-

namon, a drachm and a half; nutmeg, half a drachm.
Rub them together to powder.
Pulvis crctec compositus, compound powder of chalk.

Ph. Lond.
Take of prepared chalk, half a pound; cinnamon, four

ounces; tormentil and gum arabic, of each three ounces.;

long pepper, half an ounce. Reduce them to powder
separately, and then mix them.
Dose of either of the above aromatic astringents,

from 15 grains to half a drachm.
Pulvis e creta compositus cum opio.

Take of compound powder of chalk, eight ounces; hard
purified opium, rubbed to powder, one drachm and a
half. Mix them.

Dose, one scruple, or half a drachm.
Pulvis chelarum cancri compositus, compound pow-

der ofcrab's claws, Ph. Lond.
Take of prepared crab's claws one pound; prepared chalk,

prepared coral, of each three ounces. Mix them.
This, though apparently a compound, is in reality a

sinple preparation, as the ingredients are all mere car-
bonats of lime.

Pulvis jalapae compositus, compound powder of jalap.

Take of the powder of jalap one part; supertartrite of
potass two parts; rub them together into a very
fine powder.

This, in the dose of a drachm and a half, is an excel-
lent cathartic.

Pulvis ipecacuanhas et opii, powder of ipecacuan and
opium, Ed. Pulvis ipecacuanha compositus, Lond.
(Dover's powder.)
Take of ipecacuan powder and opium, of each equal

parts; sulphat of potass eight parts. Rub them togeth-
er into a fine powder.
Dose from 15 grains to half a drachm.

Pulvis opiatus, opiate powder.
Take of opium one part; prepared carbonat of lime nine

parts. Rub them together to a fine powder.
Pulvis opiatus, opiate powder, Ph. Lond.

Take of hard purified opium, rubbed to powder, one
drachm; prepared burnt harts-horn nine drachms.
Mix them.

Pulvis scammonii compositus, compound powder of
scammony.

Take of scammony, supertartrite of potass, of each equal
parts. Rub them together into a very fine powder.

Dose from 10 grains to a scruple.

Pulvis scammonii compositus, compound powder of
scammony. Ph. Lond.
Take of scammony, extract of jalap, of each two ounces;

ginger half an ounce. Rub them to powder separate-
ly, and mix them.

Dose about ten grains.

Pulvis scammonii compositus cum aloe, compound
powder of scammony with afoes, Ph. Lond.
Take of scammony six drachms; extract ofjalap, soro-

torine aloes, of each one ounce and a half; ginger half
an ounce. Rub them to powder separately, and mix
them.

Dose 10 or 15 grains.
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Pulvis Bcammonii rum calomelanc, powder of scam-
mony with calomel, Ph. Loud.
Take of scammony half an ounces calomel and refined

sugar, of each two drachms. Rub them separately
to powder, and mix them.

Dose from 10 grains to 15.

Pulvis sulphatis alumina? compositus, compound pow-
der of sulphnt of argil.

Take of sulphat of argil four parts; kino one part. Rub
them into a fine powder.
A styptic powder principally used externally.

Pulvis aloes cum canella, powder of aloes withcanclla,
Ph. Lond.
Take of socotorine ajoes one pound; white canella three

ounces. Rub them separately to powder, and mix them.
This is generally given in spirits as a tincture.

Pulvis aloes cum guaiac, powder of aloes with guaiac,

Ph. Lond.
Take of socotorine aloes one ounce and a half; guaiac

gum-resin one ounce; aromatic powder half an ounce.

Rub the aloes and guaiac into powder separately, then

mix them with the aromatic powder.
This is seldom used: dose 15 or 20 grains.

Pulvis aloes cum ferro, powder of aloes with iron, Ph.
Lond.
Take of socotorine aloes an ounce and a half; myrrh two

ounces; dried extract of gentian and sulphat of iron, of

each an ounce. Rub them separately to powder, and
mix them.

Dose from 10 to 15 grains.

Pulvis cerussse compositus, compound powder of ceruss,

Ph. Lond.
Take of cerusse five ounces; sarcocolla one ounce and a

half; tragacanth half an ounce. Rub them together

into powders.
This is used diffused in water as an injection and

collyriurn.

Pulvis contraycrvse compositus, compound powder of

contrayerva, Ph. Lond.
Take of contrayerva rubbed to powder, five ounces; com-
pound powder of crab's claws one pound and a half.

This is a useless combination.

Pulvis myrrh ae compositus, compound powder ofmyrrh,
Ph. Lond.
Take of myrrh, dried savin, dried rue, Russian castor,

of each an ounce. Rub them together to a powder.
Dose a scruple, or half a drachm.

Pulvis sennse compositus, compound powder of senna,

Ph. Lond.
Take of senna, chystals of tartar, of each two ounces;

scammony half an ounce; ginger two drachms. Rub
the scammony separately, the others together, into a

powder, and mix them.

Dose from half a drachm to a drachm.
Pulvis tragacanthse compositus, compound powder of

tragacanth, Ph. Lond.

Take of tragacanth powdered, gum arabic, starch, of

each one ounce and a half; refined sugar, three ounces.

Rub them into a powder together.

Dose one or two drachms.

Electuaria, electuaries.

Electuarium aromaticum, aromatic electuary, Ed.
Confectio aromatica, Lond.

2

Take of aromatic powder one part; syrup of orange-peel

two parts. Mix beating them well together so as to

form an electuary.

Electuarium cassise fistula?, electuary of purging cas-

sia, Ed. El. cassiae, Lond.
Take of cassia pulp in pods four parts; tamarind pulp,

and manna, of each one part; syrup of pale rose four

parts. Dissolve the manna beat in a mortar, in the

syrup, with a gentle heat; then add the pulps, and by
continuing the heat, reduce the mixture to a proper

consistence.

This is scarcely used.

Electuarium cassise sennse, electuary of senna, Ed.
Elec. sennas, Lond.
Take of senna leaves eight ounces; seeds of coriander

four ounces; liquorice root three ounces; figs one pound;
pulp of tamarind, of cassia, and of prunes, of each half

a pound; sugar two pounds and a half. Rub the senna
with the coriander seeds; and separate by passing
through a sieve, ten ounces of mixed powders. Let the

residuum with the figs and liquorice be boiled in four

pounds of water down to one-half, then express and
strain. Evaporate the strained liquor to about one
pound and a half: afterwards add the sugar so as to

form a syrup; add the syrup gradually to the pulps,

and lastly mix in the powder.
This is the well known lenitive electuary. Dose

from half an ounce to an ounce.

Electuarium catechu, electuary of catechu.
Take of catechu extract four ounces; kino three ounces;
cinnamon and nutmeg of each one ounce; opium, dif-

fused through a sufficient quantity of Spanish white
wine, one drachm and a half; syrup of red rose boiled

to the consistence of honey, two pounds and a quarter.

Reduce to powder the solid ingredients, and mixing
them with the opium and syrup, form an electuary.

In this electuary, formerly called japonic confection,

one grain of opium is contained in rather more than
three drachms of the mass.

Electuarium opiatum, opiate electuary, Ed. Confectio
opiata, Lond.
Take of aromatic powder six ounces; Virginia snake

root finely powdered, three ounces; opium diffused in

a sufficient quantity of white wine, half an ounce; sy-

rup of ginger one pound. Mix so as to make an elec-

tuary.

This preparation has been inserted in the Pharma-
copoeia, in the place of the complicated mithridate of

the ancients, and theriaca Andromachi.
Electuarium scammonii, electuary of scammony, Ph.

Lond.
Take of scammony powdered one ounce and a half;

cloves and ginger, of each six drachms; oil of caraway
half a drachm; syrup of roses as much as may be suffi-

cient. Mix the aromatic rubbed together into a powder,
with the syrup; then add the scammony, and lastly the

oil of caraw ay.

A stimulant purgative; dose I drachm or more.
Pilule?, pills.

Pilulse aloeticae, aloetic pills.

Take of socotorine aloes in powder, soap, of each equal

parts. Beat them with common syrup, so as to form

a mass fit to be made into pills,
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Piluloe aloes composita, compound aloes pills, Ph.
Loud.
Take of socotorine aloes in powder one ounce; extract of

gentian lialf an ounce; oil of caraway two scruples;

syrup of ginger as much as necessary. Beat them
together.

Dose 2 pills, or 10 grains.

Pilulse aloes cum assal'uetida, pills of aloes with assa-

foetid a.

Take of socotorine aloes, assafoitida, soap, of each equal

parts. Beat them with mucilage of gum arahic into a

mass.
Dose 2 or 3 pills.

Pilulse aloes cum colocynthide, pills of aloes with co-

Iocyntli.

Take of socotorine aloes, scammony, of each eight parts;

colocynth four parts; sulphat of potass with sulphur,
oil of cloves, of each one part. Let the aloes and scam-
mony with the salt he reduced to powder; then let the

colocynth he rubbed into a hue powder, and the oil be

added. Lastly, heat them into a mass with the muci-
lage of gum arabic.

Dose 2 pills. It is a powerful cathartic.

Piluas aloes cum myrrh a, pills of aloes with myrrh,
Ed. and Lond.
Take of socotorine aloes four parts; myrrh two parts;

saffron one part. Beat them with simple syrup into a
mass.

This is in frequent use as a purgative. Dose 2 or 5

pills.

Pilulie assafoetidse composite, compound assafoitida

pills.

Take of assafoetida, galhanum, myrrh, of each eight
parts; rectified oil of amber one part. Beat them with
simple syrup into a mass.

Dose 2 or 3 pills.

Pilule galbani composite, compound pills ofgalbanum,
Lond.
Take of galbanum, apoponax, myrrh, segapenum of

each one ounce; assafcetida half an ounce; syrup of
saffron as much as may be sufficient. Beat them to-

gether.

These pills are nearly similar to the preceding.

Pilulse ammoniarcti cupri, pills of ammoniaret of

c >pper.

Take of ammoniaret of copper sixteen grains; crumb of

bread four scruples; water of carbonat of ammonia, as

much as is sufficient. Beat them into a mass which is to

be divided into thirty pills.

Dose one pill.

Pilulse hydrargyri, mercurial pills, Ed. and Lond.
Take of purified quicksilver, conserve of the red rose, of

each one ounce; starch two ounces. Rub the quicksil-

ver with the conserve in a glass mortar, until the glo-

bules disappear, adding, as occasion shall require, a

little gum arabic inucilag ,• then add the starch, and
beat with a little water into a mass, which immedi-
ately divide into 4S0 pills.

Dose 2 pills, gradually increased.

Pilules opiate, opiate pills, Ed. Pilulse opii, Lond.
Take of opium one part; extract of liquorice seven

parts; Jamaica pepper two parts. Mix separately the

opium and the extract, softened with diluted alcohol,

and heat them into a pulp; then add the pepper previ-

ously reduced to powder, and beat them into a mass.
In the Ph. L. the pepper is omitted.

Pilula? rhaei composite, compound rhubarb pills.

Take of rhubarb root one ounce; socotorine aloes six

drachms; myrrh half an ounce; oil of peppermint half

a drachm. Beat them with syrup of orange-peel into

a mass.

Dose 2 pills.

Pilulse scilliticse, squill pills, ~Ed. Pilulse scilhe,

Lond.
Take of dried squills powdered one scruple; gum ammo-

niac, smaller cardamom seeds in powder, and extract
of liquorice, of each one drachm. Beat them into a
mass with simple syrup.
Dose 2 pills.

Trochisci, troches, or lozenges.
Trochisci carboriatis calcis, troches of carbonate of

lime, Ed. Trochisci cretse, Lond.
Take of prepared carbonat of lime four ounces; gum

arabic one ounce; nutmeg one drachm; refined sugar
six ounces. Rub these into powder, and with water
form it into a mass fit for making troches.
Trochisci glycyrrhizse, liquorice troches, Ed. and

Lond.
Take of extract of liquorice and gum arabic, of each one

part; refined sugar two parts. Let these be dissolved
in warm water and strained; then with a gentle heat
evaporate the solution into a mass, which is to be di-
vided into troches.

Trochisci gljcyrrhizae cum opio, liquorice troches
with opium.
Take of opium two drachms; tincture of tolu balsam

half an ounce; simple syrup eight ounces; extract of
liquorice softened with warm water, and gum arabic
in powder, of each five ounces. First rub the opium
with the tincture; then gradually add the syrup and
the extract; afterwards sprinkle in by degrees the
gum arabic powder, and lastly dry the mass, that it

may be made into troches, each weighing ten grains.
These are useful in relieving catarrhal cough.

Trochisci gummosi, gum troches.
Take of gum arabic four parts; starch one part; refined

sugar twelve parts. These, powdered, are to be form-
ed with rose water into a mass, fit for making tro-
ches.

Trochisci nitratis potassre, troches of nitrat of potass,
Ed. Trochisci nitri, Lond.
lake of nitrat of potass one part; refined sugar three

parts. Beat them to powder, and make them, with
gum tragacanth mucilage, into a mass, proper for
forming troches.

Trochisci amyli, starch troches, Lond.
Take of starch one ounce and a half; liquorice six

drachms; Florentine orris half an ounce; refined sugar
one pound and a half. Rub these to powder, and with
tragacanth mucilage form troches. They may he made,
if preferred, without the orris.

Trochisci magnesise, magnesia troches, Lond.
Take of burnt magnesia four ounces; refined sugar two

ounces; powdered ginger one scruple. Hub them to-
gethc r, and adding mucilage of gum arabic, form them
iuto troches.
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Trocliisci sulphuria, sulphur trot lies, Ph. Land.
Take of washed flowers of sulphur two ounces; refined

sugar four ounces; mucilage of quince seeds as much
as sufficient. Rub them together and form troches.

Linimtnta, ungnenta, et ccruta, liniments, ointments, and
cerates.

In making these compositions, fatty and resinous sub-

stances are to be melted with a gentle heat, constantly

stiiring, and sprinkling in the dry ingredients, if

there are any, in fine powder, until by cooling the mix-
ture acquires a stiffness of consistence.

Linimcntum simplex, simple liniment.

Take of olive oil four parts; white wax one part.

Unguentum simplex, simple ointment.

Take of the olive oil five parts; white wax two parts.

Ceratum simplex, simple cerate, Ed. Ceratum sper-

ir.atis ceti, Lond.
Take of olive oil six parts; white wax three parts; sper-

maceti one part.

The above three compositions only differ in consis-

tence.

Unguentum adipis suilhe, ointment of hog's lard, Ph

.

Lond.
Take of prepared hog's lard two pounds; rose water

three ounces. Beat the lard with the rose water until

they are mixed, then liquefy with a gentle heat, and
put it aside that the water may subside. After pour
off the ointment, stirring it constantly until it has
cooled.

Unguentum resinosum, resinous ointment, Ed. Ung.
resinse flavse, Lond.
Take of hog's lard eight parts; white resin five parts;

yellow wax two parts.

This ointment is used principally when suppuration

is wished to be promoted.
Unguentum pulveris meloes vesicatorii, ointment of

the powder of cantharides, Ed. Ceratum cantharidis,

Lond.
Take of resinous ointment seven parts; powder of can-

tharides, one part.

The cantharides ointment is used principally when
the discharge, excited by a blister, is wished to be pre-

served and converted into a purulent matter.

Unguentum infusi meloes vesicatorii, ointment of in-

fusion of cantharides, Ed. Ung. cantharidis, Lond.

Take of cantharides, white resin, yellow wax, of each

one part; Venice turpentine and hog's lard, of each

two parts; boiling water four parts. Macerate the can-

tharides in the water for a night, and strain the liquor,

pressing it strongly; having added the lard boil the li-

quor until the water is evaporated, then add the wax
and resin. These being melted and removed from the

fire, add the turpentine.

This is milder than the preceding.

Unguentum subacetilis cupri, ointment of subacetite

0/ copper (verdigris).

Take of resinous ointment fifteen parts; subacetite of

copper one part.

Au esc harotic applied principally to foul and obsti-

nate ulcers.

Unguentum hydragyri, ointment of quicksilver (blue

ointment.)

Take of quicksilver, mutton suet, of each one part; hog's

lard three parts. Carefully rub them in a mortar un-

til the quicksilver globules disappear. It may be made
with double or triple the quantity of quicksilver.

Unguentum hydrargyri fortius, "stronger ointment of

quicksilver, Ph. Lond.
Take of purified quicksilver two pounds; prepared hog's

lard twenty-three ounces; prepared tallow one ounce.

Rub first the quicksilver with the tallow, and a little

lard, until the globules disappear. Then add the re-

maining lard so as to form an ointment.

Unguentum hydrargyri mitius, milder ointment of

quicksilver, Ph. Lond.
Take of the stronger ointment of quicksilver one part;

prepared hog's lard two parts. Mix them. One
drachm of the stronger ointment to be introduced by
friction; the weaker ointments are superfluous.

Unguentum oxidi hydrargyri cinerci, ointment ofgrey
oxide of quicksilver.

Take of grey oxide of quicksilver one part; hog's lard
three parts.

This it has been supposed will prove more active

than the common blue ointment, on account of the quick-
silver being more oxidised.

Unguentum oxidi hydrargyri rubri, ointment of red
oxide of quicksilver.

Take of red oxide of quicksilver by nitric acid one part;

hog's lard eight parts.

This is chiefly used to remove fungi from ulcers.

Unguentum calcis hydrargyri albi, ointment of white
calx of quicksilver, Ph. Lond.
Take of white calx of quicksilver one drachm; ointment

of hog's lard one ounce and a half. Mix them so as to

form an ointment.

Used principally in psora.
Unguentum nitratis hydrargyri fortius, stronger oint-

ment of nitrat of quicksilver, Ed. Ung. hydrargyri ni-

trati, Lond.
Take of purified quicksilver one part; nitrous acid two

parts; hog's lard twelve parts. Digest the quicksilver
with the nitrous acid in a sand-bath, until a solution
is obtained, which while hot is to be mixed with the
hog's lard melted, and beginning to cool. Beat the

mixture thoroughly in a glass mortas, so as to make
an ointment.

Unguentum nitratis hydrargyri mitius, milder oint-
ment of nitrat of quicksilver.

This is made in the same manner as thelast with atri-
ple proportion of lard.

Unguentum acidi nitrosi, ointment of nitrous acid.
Take of hog's lard one pound; nitrous acid six drachms.
Mix gradually the acid with the melted lard, and dur-
ing the cooling of the mixture, beat it thoroughly.
Unguentum oxidi plumbi albi, ointment of white ox-

ide of lead.

Take of simple ointment five parts; white oxide of lead
one part.

Unguentum acetitis plumbi, ointment of acetite of lead,
Ed. Ung. cerussse acetate, Lond.
lake of simple ointment twenty parts; acetite of lead one

part.

Ceratum lithargyri aeetati composition, compound ce-
rate of acetated litharge. Ph. Loud.
Take of water of acetated litharge two ounces and a
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half; yellow wax four ounces; olive oil nine ounces;

camphor half a drachm. Rub the camphor with a lit-

tle of the oil. Melt the wax with the remaining oil, and

as soon as the mixture begins to thicken, pour on gra-

dually the water of acetated litharge, and stir con-

stantly until the mixture has cooled; then mix with it

the camphor rubbed with oil.

This is the common Goulard's cerate.

Ceratum carbonatis zinci impuri, cerate of impure

carbonat of zinc, Ed. Cerat. lapidis calaminaris,

Loud.
Take of simple cerate five parts; prepared impure car-

bonat of zinc one part.

This is the common healing cerate.

Unguentum oxidi zinci impuri, ointment of impure

oxide of zinc, Ed. Ung. tutise, Lond.

Take of simple liniment five parts; prepared impure ox-

ide of zinc one part.

Principally employed in chronic inflammation of

the eye.

Unguentum oxidi zinci, ointment of oxide of zinc.

Take of simple liniment six parts; oxide of zinc one part.

This is employed likewise in ophthalmia.

Unguentum picis, ointment of tar, Ed. and Lond.

Take of tar live parts; yellow wax two parts.

The chief use of tar ointment is in tinea capitis.

Unguentum sulphuris, ointment of sulphur, Ed. and
Lond.
Take of hog's lard four parts; sublimed sulphur one part.

To each pound of this ointment add essential oil of

lemon, or oil of lavender, half a drachm.
This is deemed one of the most efficacious ointments

in psora.

Unguentum elemi compositum, compound ointment of

elemi, Ph. Lond.
Take of elerni one pound; common turpentine ten ounces;

prepared suet two pounds; olive oil two ounces. Melt
the elemi with the suet, and having removed it from

the fire, mix it immediately with the turpentine and
oil, then strain the mixture.

Unguentum hellebori albi, ointment of white hellebore,

Ph. Lond.
Take of white hellebore rubbed to powder one ounce;

ointment of hog's lard four ounces; essence of lemon
half a scruple. Mix them so as to form an ointment.

This ointment is often employed in psora.

Unguentum sambuci, ointment of elder, Ph. Lond.
Take of elder flowers four pounds; prepared mutton suet

three pounds; olive oil one pound. Beat the elder

flowers with the suet and oil, until they become fri-

able; then pour out the fluid and strain it.

Ceratum saponis, cerate of soap, Ph. Lond.
Take of soap eight ounces; yellow wax ten ounces;

litharge in powder one pound; olive oil one pound;
vinegar one gallon. Boil the vinegar with the litharge

on a gentle fire, constantly stirring, until the mixture
becomes uniform and thick; then mix with it the other
ingredients, so as to form a cerate.

Emplustra, plasters.

Emplastrum simplex, simple plaster, Ed. Emp. cene
romp. Lond.

Take of yellow Max three parts; mutton suet and resin

of each two parts.

This is pri icipaify employed as an application after

a blister.

Emplastrum oxidi plumbi semivitrei, plaster of serai-

vitreous oxide of lead, Ed. Emp. lithargyri, Lond.
Take of the semivitreous oxide of lead one part; olive

oil two parts. Having added water, boil them, stirring

constantly, until the oil and oxide unite and form plas-

ter.

This is chiefly applied to excoriations or trivial

wounds.
Emplastrum resinosum, resinous, plaster, Ed. Emp.

lithargyri cum resina, Lond.
Take of plaster of semivitreous oxide of lead five parts;

resin one part.

This is the common adhesive plaster.

Emplastrum oxidi fcrri rubri.

Take of plaster of semivitreous oxide of lead twenty-four
parts; resin six parts; yellow wax, olive oil, of each
three parts; red oxide of iron eight parts. Rub the

red oxide of iron with the oil, and add to it the other
ingredients melted.

The strengthening plaster, applied principally in

lumbago.
Emplastrum assafcetidse, assafcetida plaster.

Take of plaster of semivitreous oxide of lead, assafoeti*.

da, galbanum, yellow wax, of each equal parts.

This is sometimes used in hysteric complaints, ap-
plied to the breast.

Emplastrum gummosum, gum plaster.

Take of plaster of semivitreous oxide of lead eight parts;
ammoniac, galbanum, yellow wax, of each one part.

A stimulant plaster employed to encourage suppu-
ration.

Emplastrum hydrargyri, quicksilver plaster, Ed.
Emp. lithargyri cum hydrargyro, Lond.
Take of olive oil, resin, of each one part; quicksilver

three parts; plaster of semivitreous oxide of lead six
parts. Rub the quicksilver with the oil and resinv
melted together, and then cooled, until the globules
disappear; then add gradually the plaster of semivi-
treous oxide of lead, melted, and mix them all together.
A discutient plaster.

Emplastrum saponaceum, soap plaster, Ed. Emp. sa-
ponis, Lond.
Take of plaster of semivitreous oxide of lead four parts;
gum plaster two parts; sliced soap one part. Mix the
soap with the plasters melted together.

This as a discutient is inferior to the preceding.
Emplastrum meloes vesicatorii, plaster of cantljari-

des, Ed. Emp. cantharidis, Lond.
Take of mutton suet, yellow wax, resin and cantharides,

of each equal weights. The Spanish flies rubbed with
fine powder, are to be used with other ingredients,
melted together, and removed from the fire.

Common blistering plaster.

Emplastrum meloes vesicatorii compositum, com-
pound plaster of cantharides.
Take of Burgundy pitch eighteen parts; turpentine and

cantharides of each twelve parts; subacetite of copper
two parts; mustard seed and black pepper of each one
part. To the melted Burgundy pitch and wax, add
the turpentine. When the liquefaction is complete,
and while the fluid is still warm, sprinkle in the other
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ingredients, powdered And n ring constantly
so as to form plaster.

Emplastrum ummouiaci enm hydrargyro, plaster of

ammoniac with quicksilver, Ph. I

Take of strained ammoniac one pound; purified quick-

silver three ounces; sulphureted oil one drachm, or as

much as sufficient. Rub the quicksilver with the sul-

phurated oil, until the globules disappear; then gradu-
ally add the melted ammoniac and mix them.

Emplastrum cumini, cumin plaster, Ph. Lond.
Take of cumin, caraway, bay berries, of each three

ounces; Burgundy pitch three pounds; yellow wax
three ounces. With the pitch and wax melted, mix
the other ingredients rubbed to powder.

Emplastrum ladani compositum, compound plaster of
ladanum, Ph. Lond.
Take of ladanum three ounces; frankincense one ounce;
cinnamon in powder, expressed oil of nutmeg, of each
half an ounce; oil of spearmint one drachm. To the

melted frankincense add first the ladanum, softened
by heat, then the expressed oil of nutmeg; afterwards
mix these and the cinnamon with the oil of mint, and
heat them in a warm mortar. Keep the plaster in a
close vessel.

This as a stimulant application is superior to the
preceding.

Emplastrum lithargyri compositum, compound litharge

plaster, Ph. Lond.
Take oflithargc plaster three pounds; strained galbanum,

eight ounces; common turpentine, ten drachms; frank-
incense, three ounces. Mix the frankincense, rubbed
to powder, with the galbanum and turpentine melted,

and add the litharge plaster melted with a slow fire.

Emplastrum picis Burgundies? compositum, compound
Burgundy pitch plaster, Ph. Lond.
Take ofBurgundy pitch two pounds; ladanum, one pound;

yellow resin, yellow wax, of each four ounces; expres-

sed oil of nutmeg, one ounce. To the pitch resin and
Max melted together, add first the ladanum, then the

oil of nutmeg.
Emplastrum thuris compositum, compound frankin-

cense plaster, Ph. Lond.
Take of frankincense half a pound; dragon's blood, three

ounces; litharge plaster, two pounds. To the litharge

plaster melted, add the others rubbed to powder.

This is employed as a strengthening plaster.

Cataplas mata, c at apl asms.

Cataplasma aluminis, alum cataplasm, Ph. Lond.

Take the whites of two eggs, agitate them with a piece

of alum until a coagulum is formed.

Applied in some kinds of opththalmia.

Cataplasma cumini, cumin cataplasm, Ph. Lond.

Tako of cumin one pound; bay berries, dried scordium,

Virginian snake root, of each three ounces; cloves one

ounce. Rub them all together into powder, and hav-

ing added three times their weight of honey, form a

cataplasm.

Cataplasma sinapeos, mustard cataplasm, Ph. Lond.

Take of mustard in powder, crumbs of bread, of each

half a pound; warm vinegar as much as is sufficient.

Mix so as to form a cataplasm.

This is the sinapism which is usually applied to the

, of the feet, as a stimulant in the last stages of ty-

d fever, and in other affections of debility.

A table showing the quantity of opium, antimony, and

quiksilver, in the < ompound medicines oj the Edin-

burg and London F/iarmacoporias.

Vinum tartritis antimonii, Ed. has two grains of tar-

trite of antimony in each ounce. Vinum antimonii tar-

tarisati, Lond. has four grains of (he tartrite of antimo-

ny, (antim. tart.) in each ounce.

Tinctura opii, Ed. has three grains and a half of opi-

um to one drachm of the tincture. Tinct. opii, Laid.
has one grain of opium in each thirteen drops of the tinc-

ture.

Tinct. opii ammoniata, Ed. has rather more than a
grain of opium in each drachm of the tincture. Tinct.
opii champhorata, Lond. has a grain of opium to half an
ounce of the tincture.

Tinctura saponis cum opio, Ed. has a scruple of opium
in each ounce of the liquid.

Pulvis ipecacuanha? et opii, Ed. has a grain of opium
in ten grains of the powder. Pulv. ipecacuanhas compo-
situs, Lond. the same.

Pulvis opiatus, Ed. and Lond. ten grains contain a
grain of opium.

Electuarium catechu, Ed. has in each ounce about two
grains and a half of opium.

Electuarium opiatum, Ed. has in each drachm a grain
and a halfof opium. Confectio apiata, Lond. has one
grain of opium to thirty-six of the mass.

Pilulse hydrargyri, Ed. has fifteen grains of mercury
to each drachm, Lond. a grain to each two grains and a
half.

Pilulse opiate, Ed. Ten grains of the mass contain a
grain of opium, Lond. five grains contain a grain.

Trochisci glycirrhizaj cum opio, Ed. One drachm of
the mass has a grain of opium.
Unguentum nitratus hydrargyri fortius ct mitius, Ed.

The first has in each drachm four grains of quicksilver

and eight of nitrous acid; the second has half a grain of
quicksilver and one of nitrous acid, in each scruple.

Unguentum hydrargyri, Ed. in each drachm has twelve
grains of quicksilver. Ung. hyd. fortius, Lond. lias a

drachm of quicksilver in two of the mass; the mitius has

a drachm in five drachms.

Emplastrum hydrargyri, Ed. has in each drachm about
sixteen grains of quicksilver.

Table of the gradations in doses of medicine, from Mr.
Murraifs Materia Medica.

Suppose that the proper dose of the medicine to be gi-

ven is one drachm:
For a person from 14 to 21 years, it will be two-tbirds

or two scruples.

For a person from 7 to 14 years, it will be one-half or
half a drachm.
For a person from 4 to 7 years, it will be one-third or

a scruple.

For a person of 4 years, it will be one-fourth or fifteen
grains.

For a person of 3 years, it will be one-sixth or half a
scruple.

For a person of 2 years, it will be one-eight, or eiffht
grains.
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For a person of 1 year, it will be one-twelfth or five

grains.

PHARNACEUM, a genus of the pentandria trigynia

class of plants, without any corolla; but the calyx resem-

bles one, being coloured on the inside, and its edges thin;

the fruit is an oval capsule, obscurely trigonal, and in

part covered by the cup; it consists of three cells, in which

arc contained numerous nitid, orbiculated, and depressed

seeds, surrounded with a margin.

P1IAIIO is the name of a game of chance, the princi-

pal rules of which are: the banker holds a pack consisting

of52 cards; he draws all the cards one after the other, and

lays them down alternately at his right and left band;

then the ponte may at his pleasure set one or more stakes

upon one or more cards, either before the banker has be-

gun to draw the cards, or after he has drawn any num-
ber of couples. The banker wins the stake of the ponte

when the card of the ponte comes out in an odd place on

his right hand, but loses as much to the ponte when it

comes out in an even place on his left hand. The bank-

er wins half the ponte's stake when it happens to be twice

in one couple. When the card of the ponte, being but

once in the stock, happens to be the last, the ponte neith-

er wins nor loses; and the card of the ponte being but

twice in the stock, and the last couple containing his card

twice, be then loses his whole stake. De Moivre has

shown how to find the gain of the banker in any circum-

stance of cards remaining in the stock, and of the num-
ber of times that the ponte's card is contained in it. Of
this problem he enumerates four cases, viz. when the

ponte's card is once, twice, three, or four times in the stock.

In the first case, the gain of the banker is , n being the

number of cards in the stock.

2gam is
a +

n x n — 1 n x n — 1

In the second case, his

suppos-or
ttX n— 1

ing y = |.

3

In the third case, his gain is
3 7/

2 x n
or

w x n
——-, supposing y = |. In the fourth case, the gain

of the banker, or the loss of the ponte is
9.n — 5

n— 1 x n— 3
Ih

2n —

5

Till — J
0P

2 x n — 1 ,,,— 3
'
SUPP° SII,S V = i' Dc Moivrc

has calculated a table, exhibiting this gain or loss for

any particular circumstance of the plaj; and he ob-
serves, that at this play the least disadvantage of the
ponte, under the same circumstance of cards remaining
in the stock, is when the card of the ponte is but twice
in it; the next greater when three times, the next when
once, and the greatest when four times. He has also
demonstrated, that the whole gain percent, of the banker
upon all the money that is adventured at this game, is

2/. I9s. U)d. See De Moivre's Doctrine of Chances,
p. 77.

PHARUS, a genus of the hexandria order, in the mo-
ncecia class of plants, and in the natural method ranking
under the fourth order, grim de calyx is a
bivalved unilorous glume; the corolla, a uivalved glume:

the female calyx the same with the male; the corolla an
uniflorous, long, and wrapping glume. There is but one
seed. There are three species, grasses of the East and
West Indies.

PHARYNX. See Anatomy.
PuASCUM, in botany, a genus of the order of musci,

belonging to the cryptogamia class of plants. The an-

thera is opcrculated, with a ciliated mouth; the calyptrar
arc minute.

PHASEOLUS, kidney-bean, a genus of the diadelphia
decandria class of plants, the corolla whereof is papilion-
aceous; the vexillum is cordated, obtuse, emarginated,
and reclined with reflex sides; the alse are roundish, of the
same length with the vexillum, and stand upon long
ungues; the carina is narrow, and revolves spirally in a
contrary direction to the sun; the fruit is a long, straight,
coriaceous, and obtuse pod; the seeds arc oblong, compres-
sed, and kidney-shaped. There are 21 species.

PHASES. Sec Astronomy.
PHASIANUS, in ornithology, a genus belonging to

the order of gallinse. The cheeks are covered with a
smooth naked skin. Phasianus is derived from the river
Phasis, the banks of which are the native habitation of
the pheasant. The species arc:

1. The gallus, or common cock and hen, with a com-
pressed caruncle, or fleshy comb on the top of the head,
and two caruncles or wattles under the chin. The ears
are naked, and the tail is compressed and erected. Of
all birds, perhaps this species affords the greatest num-
ber of varieties, there being scarely two to be found that
exactly resemble each other in plumage and form. The
tail, which makes such a beautiful figure in the general-
ity of these birds, is yet found entirely wanting in others*
and not only the tail, but the rump also. The toes, which
are usually four in all animals of the poultry kind, yet
in a variety of the cock are found to amount to iiw. The
feathers, which lie so sleek and in such beautiful order in
most of those we are acquainted with, are in a peculiar
breed all inverted, and stand staring ihe wrong way.
Nay, there is a species that comes from Japan, which)
instead of feathers, seems to be covered over with hair.

It is not well ascertained when the cork was first made
domestic in Europe; but it is generally agreed that we
first had him in our western world from the kingdom of
Persia.

In his Wild condition, his plumage is black and yellow,
and his comb and wattles yellow and purple. There is
another peculiarity also in those of the Indian woods-
their bones, which, when boiled, with us are white, as
every body knows, in those arc as black as ebon v.

No animal in the world has greater courage than tho
game cock, when opposed to one of his own species; and
in every part of the world v. here refinement and polished
manners have not entirely taken place, cock-fighting is
a principal diversion. In China, India, the Phillippine
islands, and all over the East, cock-fighting is the sport
and amusement even of kings and princes. With us it
is declining every day- and it is hoped it will in time be
utterly banished.

The cock claps his wings before he sings or crows
His Bight is very piercing; and he never fails to cry in a
peculiar manner when he discovers any bird of prey in.

the air. His extraordinary courage is thought to pro-
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cecd from his being the most salacious of nl! other birds

whatsoever. A single cock suffices for ten or a dozen
hens.

The hen seldom clutches a brood of chickens above
once a season, though instances have been known in

which they have produced two. The number of eggs a

domestic hen will lay in the year are above two hundred,

provided she is well fed and supplied with water and li-

berty. Ten or twelve chickens are the greatest number
that a good hen can rear and clutch at a time; but as this

bears no proportion to the number of her eggs, schemes
have been imagined to clutch all the eggs of a hen, and
thus turn her produce to the greatest advantage. See

Hatching.
Of this species Mr. Latham enumerates no less than

13 permanent varieties, beginning with the wild cock,

which is a third less in the body than the domestic cock.

This variety he imagines to be the original stock whence

all our domestic varieties have sprung. They appear to

be natives of the forests of India. There are but few

places, however, as Mr. Latham goes on to observe,

where the different voyagers have not met with cocks and

hens, either wild or tame; and mention has been particu-

larly made of finding them at St Jago, Pulo Condore,

isle of Timor, Philippine and Molucca Isles, Sumatra
and Java, New Guinea, Tinian, and most of the isles of

the South Seas.

2. The motmot, or Guinea pheasant, is brownish, some-

what red below, with a wedge- like tail, and wants spurs.

3. The colchicus is red, with a blue head, a wedge-shap-

ed tail, papillous cheeks. It is a native of Africa and
Asia. 4. The argus is yellowish, with black spots, a

red face, and a blue crest on the back part of the head.

It is found in Chinese Tartary. 5. The pictus has a

yellowish crest, a red breast, and a wedge-shaped tail.

It is a native of China. See Plate CYT. Nat. Hist. tig. 331.

Mr. Latham enumerates nine different species of phea-

sants, and of the common pheasant he reckons six varie-

ties. The first which he describes is the superb phea-

sant. This bird Linnseus described from the various

representations of it painted on paper-hangings and Chi-

na-ware; and farther confirmed by a figure and descrip-

tion in a Chinese book which came under his inspection.

« We have lately seen," says Latham, «* a drawing of

the tail feather of a bird of the pheasant kind, which

measured above six feet in length, and which, it is pro-

bable, must have belonged to some bird not hitherto

come to our knowledge. The drawing is in the posses-

sion of major Davies, who took it from the original fea-

ther; two of which were in the possession of a gentleman

of his acquaintance and were brought from China. They

are exactly in shape of the two middle feathers of the

painted pheasant; the general colour is that of a line

blue grey, margined on the side with a rufous cream-

colour, and marked on each side the shaft with numerous

bars of black; between 70 and 80 bars in all, those on

the opposite sides of the shaft seldom corresponding with

each other.

"The argus, though a native of China, is very com-

monly found in the woods of Sumatra, where it is called

coo-ow. It is found extremely difficult to be kept alive

for any considerable time after catching it in the woods;

never for more than a month. It seems to have an an-

tipathy to the light, being quite inanimate in the open

day; but when kept in a dark place it appears perfectly

at ease, and sometimes makes its note or call, from

which it takes its name, and which is rather plaintive,

and not harsh like that of a peacock. The flesh re-

sembles that of the common pheasant."
For the parraka, which Mr. Latham reckons a varie-

ty of the common pheasant, and which is found in the

woods of America, and remarkable for its loud cry, see

Plate CVI. Nat. Hist. fig. 330.

PHASMA, a genus of insects of the order hemiptera;

the generic character is, head large; antenna; filiform;

eyes small, rounded; stemmata three, between the eyes;

wings four, membranaceous, the upper pair abbreviated,

the lower pleated; feet formed for walking.

This, which is not, strictly speaking, a Linnsean ge-

nus, being formed from some of the Linnsean mantes,

differs from the genus mantis in having all the legs equal-

ly formed for walking, or without the falciform joint,

which distinguishes the fore-legs in the genus mantis.

The antennae are setaceous, and the head large and
broad: to these characters may be added the shortness of

the upper wings or hemelytra, which scarcely cover

more than about a third part of the body, while the low-

er wings are often very large and long. In their mode
of life the phasmata differ from the mantes; feeding en-

tirely on vegetable food. In the extraordinary appear-
ance of many of its species this genus is at least equal to

that to which we allude.

The most remarkable is the phasma gigas, or giant

phasma, (Mantis gigas, Lin.) This insect measures six

or eight inches in length, and is of a very lengthened
shape both in thorax and abdomen, which are of a sub-

cylindrical form, the thorax being roughened on the edg-
es and upper surface by numerous small spines or tuber-

cles; the upper wings are small, green, and veined like

the leaves of a plant, while the lower are very ample,

reaching half the length of the body or farther, of a ve-

ry pale transparent brown, elegantly varied and tesse-

lated by darker spots and patches: the legs arc of mode-
rate length, with the joints roughened by spines. The
larva and pupa of this species bear a more singular ap-

pearance than even the complete insect, greatly resem-
bling, on a general view, a piece of dry stick with several

small broken twigs adhering to it; for this reason it has

been generally known in collections by the name of the

walking-stick, and under this title is figured in Edwards's
Gleanings of Natural History, and many other publica-

tions. It is, however, probable, that though of a pale

brown in its dry state, it is in reality green when living;

the natural colour fading after death as in many others

of this tribe. It is a native of the island of Amboina.
It may be added, that this insect either runs into several

varieties as to size and some other particulars, or that

there exist in reality many distinct species, which have
been confounded under one common name.
The phasma dilatatum is another extraordinary spe-

cies, and seems to have been first described in the fourth
volume of the Transactions of the Linnsean Society, by
Mr. John Parkinson.

It is supposed to be a native of Asia, and belongs to

that tribe of insects which Stoll has called spectres, and
which constitute a distinct genus from that of mantis.



P H E PHL
It measures six inches and a quarter from tlie upper part

of the top of the head to the extremity of the abdomen.

The whole animal is of a flattened form, more especial-

ly on the abdomen, which measures about an inch and

a half across in its broadest part: the thorax is of an ob-

tusely rhomboidal form, the slides sloping each wa) from

the ilaltish upper part. The whole thorax is not only

edged with spines, but has also several very sharp ones

distantly scattered over its surface. The head rises up
backwards into an obtusely conic shape, and has seve-

ral very strong and large spines or processes. The ab-

domen is edged, almost throughout its whole length,

with a continued series of small spines, to the number of

five on the side of each individual segment: the extreme
segments are without spines. The thighs or first joints

of the lower pair of legs are in this insect remarkably

strong, of a somewhat triangular shape, and beset with

some strong spines; but the tibia? or second joints are

armed with far larger and stronger ones. The general

colour of the thorax, abdomen, and head, is brown in the

dead, but might probably have been green in the living

animal. The wings arc scarcely larger than the elytra

or wing-sheaths, and seem originally to have been red-

dish; the tips are, green. These wings are very strong-

ly veined with brown fibres; the wing-cases arc of a

strong opake green, and were doubtless more vivid in

the living insect: they have a great resemblance to

a pair of leaves. The mouth has four palpi, which are

rather long, and under the mouth are situated two leaf-

shaped organs, perhaps belonging to the action of that

part. The abdomen is terminated by a kind of a boat-

shaped organ, the keel of which possesses a considerable

space beneath the abdomen, so that fewer segments ap-

pear on that part than above. The concavity of this or-

gan is covered by a terminal scale and bifid process,

constituting the tip of the abdomen on the upper part.

On raising this valve, an ovum, nearly of the size of a

pea, but of a more lengthened form, is discovered lying

in the cavity beneath; and on inspecting farther into the

cavity of the abdomen, a great many mote ova, exactly

similar, were found, to the number of five or six and
twenty: these eggs are of a slightly oblong shape, but
flattened at one end; they are of a brown colour, and
marked all over with numerous impressed points, and
have on one side a mark or double waved line, so dispo-

sed as to represent a kind of cross, as if carved on the
surface; the flattened end is surrounded by a small rim
or ledge, and seems to be I he part which opens at the
exclusion of the larva, since it readily separates from
the rest. On immersing some of these ova in warm wa-
ter and opening them, the included yolk, of a deep yellow
colour, and of the appearance of a transparent gum, was
discovered; and this, when burned, afforded the usual
smell of animal substances, but in some it was accompa-
nied by a slight degree of fragrance.
Some insects of this genus, like the preceding, are re-

markable for the extreme, and even deceptive resem-
blance which their upper wings bear to leaves of trees.

This is a wise provision of nature fur the security of the
animal against the attacks of birds, as well as for the
more ready attainment of its prey; since when sitting
among the branches, it eludes the notice of both,
PHEASANT. SeepHAt
vol. in. iy

PHELLANDRIUM, water-hemlock, a genus of the

digynia order, in the pentandria class of pjants. The
florets of the disk are smaller; fruit ovate, even crowned
with the perianthium and pistillum. There are two spe-

cies, one of which, viz. the aquaticum, is a native of

Britain. This grows in ditches and ponds, but is not

very common. The stalk is remarkably thick and di-

chotomus, and grows in the water. It is a poison to

horses, bringing upon them, as Linnaeus informs us, a

kind of palsy, which, however, he supposes to be owing
not so much to the noxious qualities of the plant itself, as

to those of an insect which feeds up;>n it, breeding within

the stalks, and which he calls curculio paraplec.ticus.

PillLADELPHIUS, the pipe-tree, or mock orange, a

genus of the monogynia order, in the icosandria class of

plants. The species are:

1. The coronarius, white syringa, or mock orange,

has been long cultivated in the gardens of this country
as a flowering shrub; it is not well known in what coun-

try it is to be found native. 2. The scoparius. 3. The
aromaticus. 4. The laniger. The propagation of all

the sorts is xevy easy: they are increased by layers,

cuttings, or suckers.

PHILLYREA, mode privet, a genus of the monogynia
order, in the diandria class of plants. Each flower con-

tains two males and one female. There are three spe-

cies, all of them shrubby plants, and natives of France
or Italy.

1. Phillyrea media, the oval-leaved phillyrea, or mock
privet, or the medical-leaved phillyrea, a tall evergreen
shrub, native of the south of Europe. £. Phillyrea lati-

folia, the broad-leaved phillyrea, or mock privet, a tall

evergreen shrub, native of tlie south of Europe. 3. Phil-

lyrea angusti folia, the narrow-leaved phillyrea, or mock
privet, a deciduous shrub, native of Spain and Italy.

PHILOLOGY, a science, or rather assemblage of se-

veral sciences, consisting of grammar, rhetoric, poetry,

antiquities, history, and criticism.

PHILOSOPHY. Sec Experimental and Natural
Philosophy. Ethics. 6cc.

PHILYDRUM, a genus of the (lass and order mo-
nandria monogynia. The spathe is on -flowered; peri-

artthium none; enrolJ a four-petalled, irregular; capsule
three-celled, many-seeded. There is one species, a herb
of China.

PHLEBOTOMY. See Surgery.
PHLKUM, cat's tail grass, a genus of the triandria

digynia class of plants, the corolla of which consists of
two valves; and the seed, which is single, is included
within the calyx and corolla. There are four species.
See Husbandry.
PHLOAS, a genus of vermes testacea; the animal an

ascidia; shell bivalve, divaricate, with several lesser dif-

ferently shaped accessory ones at the hinge; hinges re-
curved, united by a cartilage: in the inside, beneath the
hinge, is an incurved tooth. The inhabitants of this ge-
nus perforate clay, spongy stones and wood, while in the
younger state; and as they increase in size, enlarge their
habitation within, and thus become imprisoned. They
contain a phosphorous liquor of great brilliancy in the
dark, and which illuminates whatever it touches or hap-
pens to fall upon. There are 12 species.

All thai we
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have penetrated these substances when very small, be-

cause the entrance of the hole in which the phloas lodges

is always much less than the inner part of it, and indeed
than the shell of the phloas itself. Hence sonic have sup-
posed that they were hatched in holes accidentally form-
ed in stones, and that they naturally grew of such a
shape as was necessary to fill the cavity.

The holes in which these insects lodge, are usually

twice as deep, at least, as the shells themselves are long;

the figure of the holes is that of a truncated cone, ex-

cepting that they are terminated at the bottom by a
rounded cavity, and their position is usually somewhat
oblique .to the horizon. The openings of these holes are

w'aat betray the phloas being in the stone; hut they are

always vei-y small in proportion to the size of the fish.

There seems to be no progressive motion of any animal in

nature so slow as that of the phloas; it is immersed in

the hole, am! has no movement except a small one to-

wards the centre of the earth; and this is only proportion-

ed to the growth of the animal. Its work is very difficult

in its motion; but it has great time to perform it in, as it

only moves downwards, sinking itself deeper in the stone

as it increases itself in bulk. That part by means of

which it performs this is a fleshy substance placed near
the lower extremity of the shell; it is of the shape of a

lozenge, and is considerably large in proportion to the

size of the animal; and though it is of a soft substance,

it is not to be wondered at that in so long a time it is

able, by constant work, to burrow into a hard stone. The
manner of their performing this may be seen by taking

one of them out of the stone, and jplacing it upon some
soft clay; for they will immediately get to work in bend-

ing and extending that part allotted to dig for them, and
in a few hours they will bury themselves in the mud in

as large a hole as they had taken many years to make
in the stone. They find little resistance in so soft a sub-

stance; and the necessity of their hiding themselves evi-

dently makes them hasten their work. The animal is

lodged in the lower half of the hole in the stone, and the

upper half is filled up by a pipe of a fleshy substance and
conical figure, truncated at the end. This they usually

extend to the orifice of the hole, and place on a level with

the surface of the stone; but they seldom extend it any
farther than this. The pipe, though it appears single, is

in reality composed of two pipes, or at least it is com-
posed of two parts separated by a membrane. The use of

this pipe or proboscis is the same with that of the probos-

cis of other shell-fish, to take in sea-water into their bo-

dies, and afterwards to throw it out again. In the mid-

dle of their bodies they hare a small green vessel, the use

of which has not yetbeen discovered. This, when plunged

in spirit of wine, becomes of a purple colour; bur its co-

lour on linen will not become purple in the sun like that

of the murex; and even if it would its quantity is too

small to make it worth preserving.

The phloas is remarkable for its luminous quality.

That this fish is luminous was noticed by Pliny, who ob-

serves that it shines in the mouth of the person who
eats it; and if it touches his hands or clothes, it makes
them luminous. He also says that the light depends upon

its moisture. The light of this fish has furnished matter

for various observations and experiments to M. Reaumur

and the Bolognian academicians, especially Beccarius,

who took so much pains with the subject of phosphoreal

±\1. Reaumur observes, that whereas other fishes give

light when they tend to putrecence, this is more luminous

in proportion to its being fresh; that when they are dried,

their light will revive if they are moistened either with

fresh or salt water, but that brandy immediately extin-

guishes it. He endeavoured to make this light perma-

nent, but none of his schemes succeeded.

The attention of the Bolognian academicians was en-

gaged to this subject by M. F. Marsilius, in 1724, who
brought a number of these fishes, and the stones in which

they were enclosed, to Bologna, on purpose for their ex-

amination.

Beccarius observed, that though this fish ceased to

shine when it became putrid, yet in its most putrid

state it would shine, and make the water in which it was
immersed luminous when it was agitated. Galeatiusand

Monti us found that wine and vinegar' extinguished this

light; that in common oil it continued some days, but in

rectified spirit of wine or urine, hardly a minute.

In order to observe in what manner this light was af-

fected by different degrees of heat, they made use of a

Raumur's thermometer, and found that water rendered

luminous by these fishes increased in light till the heat

arrived to 45°, but that it then became suddenly extinct,

and could not be revived again.

In the experiments of Beccarius, a solution of sea-salt

increased the light of the luminous water; a solution of

nitre did not increase it quite so much. Sal ammoniac
diminished it a little, oil of tartar per deliquium nearly
extinguished it, and the acids entirely. This water poured
upon fresh calcined gypsum, rock crystal, ceruse, or su-

gar, became more luminous. He also tried the effects of

it when poured upon various other substances, but there

was nothing very remarkable in them. Afterwards,
using luminous milk, he found that oil ofvitriol extinguish-

ed the light, but that of tartar increased it.

This gentlemen had the curiosity to try how different-

ly-coloured substances were affected by this kind of light;

and having, for this purpose, dipped several ribbons in

it, the white came out the brightest, next to this was the

yellow, and then the green; the other colours could hard-

ly be perceived. It was not, however, any particular co-

lour, but only light, that was perceived in this case. He
then dipped boards painted with the different colours, and
also glass tubes filled with substances of different colours,

in water rendered luminous by the fishes. In both these

cases, the red was hardly visible, the yellow was the

brightest, and the violet the dullest. But on the boards,

the blue was nearly equal to the yellow, and the green

more languid; whereas in the glasses, the blue was infe-

rior to the green.

Of all the liquors to which he put the phloades, milk
was rendered the most luminous. A single phloas made
seven ounces of milk so luminous, that the faces of per-

sons might be distinguished by it, and it looked as if it

was transparent.

Air appeared to be necessary to this light; for when
Beccarius put the luminous milk into glass tubes, no agi-

tation would make it shine unless bubbles of air were mix-
ed with it. Also Montius and Galeatius found, that, in

an exhausted receiver, the phloas lost its light, but the



P II P H

water was sometimes made more luminous; which they

ascribed to the rising of bubbles of air through it.

Beccarius as well as Reaumur, had many schemes to

render the light of these phloades permanent. For this

purpose he kneaded the juice into a kind of paste with

flour, and found that it would give light when it was
immersed in warm water; but it answered best to pre-

serve the fish in honey. In any other method of preser-

vation, the property of becoming luminous would not con-

tinue longer than six months, but in honey it had lasted

above a year; and then it would, when plunged in warm
water, give as much light as ever it had done.

PHLOMIS, the sage-tree, or Jerusalem-sage, a genus of

the gymnospermia order, in the didynamia class of plants.

The calyx is angular; corolla, upper lip incumbent, com-
pressed, villose. There arc 22 species, all of which have
perennial roots, and of many the stalks also are peren-

nial. The latter rise from two to five or six feet high,

and are adorned with yellow, blue, or purple flowers in

whorls. They are all ornamental plants, and deserve a

place in gardens or greenhouses. Some are sufficiently

hardy to endure the ordinary winters in this climate,

but they require a pretty warm situation.

PHLOX, lychnidea, or bastard lychnis, a genus of the

monogynia order, in the pentandrfr class of plants. The
corolla is salver-shaped; filam. unequal; stigma triftd;

calyx prismatical; capsules three- celled, one-seeded.

There are 12 species, all but one natives of North Amer-
ica. They have perennial roots, from which arise herba-

ceous stalks from nine inches to two feet in height, adorn-

ed with tubulated flowers of a white or purple colour.

They are propagated by offsets, and will bear the winter

in this country. They require a moist rich soil, in which
they thrive better and grow taller than in any other.

PIIOCA, seal, a genus of quadrupeds of the order fc-

r?e. The generic character is, fore-teeth in the upper
jaw six, pointed, parallel, the exterior larger; in the

lower jaw four, bluntish, parallel, distinct, equal; canine
teetli one on each side in both jaws, large, pointed; the

Upper ones distinct from the cutting-teeth, the lower
from the grinders; grinders five on each side above, six

below, obtusely tricuspidated. This genus is marine. It

is, however, so constituted as to require occasonally some
intervals of repose, and even a considerable degree of con-
tinuance, on dry land; forsaking, at particular periods,

the water, and congregating in vast multitudes on the

shores, on floating ice, or on insulated rocks, especial-

ly during the season in which the young are produced.
Sec Amphibious. There are about 19 species, the most
noted of which are:

1. Phoca vitulina, the common seal, is a native of the

European seas, and is found about all the coasts of the
northern hemisphere, and even extends as far as the op-
posite one, being seen in vast numbers about the southern
polar regions. It also inhabits some fresh-water lakes, as

that of Baikal, Oron, &c. and in these lakes it is consid-
erably smaller, but much fatter, than when found in tiie

sea.

The size of the seal varies, but its general length seems
to be from five to six feet. The head is large aiid round,
the neck small and short: on each side the mouth are sit-

uated several strong vibrissa or whiskers, v;\cU hair

ing marked throughout its whole length vsith numerous al-

ternate contractions and dilations. The parts about the

shoulders and breast are very thick, and thence the body
tapers towards the tail. The eyes are large; there are
no external ears; the tongue is bifid or cleft at the tip.

The legs are so very short as to be scarcely perceptible;

and the hinder ones are so placed as to be only of use to

the animal in swimming, or but very little to assist it in

Walking, being situated at the extremity of the body, and
close to ^ach other. All the feet are st nigly webbed, but
the hind ones much more widely and conspicuously than
the fore. The toes on all the feet are five in number,
and the claws are strong and sharp. The tail is very
short. The whole animal is covered with short thick-set
hair. In colour the seal varies considerably, being some-
times grey, sometimes brown or blackish, and sometimes
variously patched or spotted with white or yellowish.
When these animals collect together in great numbers
on the shore, they diffuse a very strong and disagreeable
smell.

Seals may often be observed sleeping on the tops of
rocks, near the coast; but when approached they suddenly
precipitate themselves into the water. Sometimes, how-
ever, their sleep is very profound, and it is even affirmed
by some that the seal sleeps more profoundly than most
others quadrupeds. The seal is possessed of a considera-
ble degree of intelligence, and may be tamed, so as to be-
come perfectly familiar with those to whose care it is com-
mitted, and even to exhibit several tricks and gesticula-
tions. Of this we have numerous examples. The female.
seals produce their young in the winter season, and sel-
dom bring more than two at a birth. It is said that they
suckle the young for about the space of a forthnight on
the spot where they were born, after which they take
them out to sea, and instruct them in swimming and seek-
ing for their food, which consist not only offish, but of
sea-weeds, &c k\ When the young are fatigued, the
parent is said to carry them on its back. The seal is
supposed to be a long-lived animal, and Button is even in-
clined to suppose that it may attain to the age of a hun-
dred years. The voice of a full-grown seal is a hoarse
kind of sound, not unlike the barking of a dog: that of the
young resembles the mewing of a kitten. They have,
however, like most other quadrupeds* various inflections
of voice, according to the passions with which they are
inspired. They are said to delight in thunder-storms,
and at such periods to sit on the rocks and contemplate
with seeming delight the convulsions of the elements; in
this respect differing widely from the terrestrial quadru-
peds, which are extremely terrified at such times. Seals
are generally \evy fat, and are hunted in the northern
regions for the sake of their oil, which forms a greal ar-
ticle of commerce: their skins also are much used f >r va-
rious (economical purposes. See Plate CVI. Nat. Hist.
fig. 333.

2. Phoca ursina, ursine seal. This is one of the larg-
er seals, growing to the length of eight feet, and weigh-
ing eight hundred pounds. The female falls far short of
the size and weight of the m;de. The length of the fore
legs is about twenty-four inches, and thej are less im-
mersed in the body than those of other seals; the feet are
formed with toes, but are covered with a naked skin, and
have merely tin* rudiments of nails, giving them the appea-
rance of a turtle's fin; the hind legs are twenty-two in-
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cheslong, and are fixed to the body behind, but are ca-

pable of being brought quite forwards occasionally} so that

the animal can ruh its h ail with them; these feet are di-

vided into five tors, separated hy a large web, and are a

foot broad: the tail is only two inches long. The hair is

long and rough, and beneath it is a soft down of a bay
colour; on the neck of the male the hair is upright, and a

little longer than the rest. The general colour of the

animal is black, but the hair of the old ones is tipped with

grey, and the females ate cinereous. The flesh of the fe-

males and the young is said to resemble lamb, and the

young are said to be as good as sucking pigs.

They live in families; each male has from eight to fif-

ty females, whom lie guards with the jealousy of an

Eastern monarch. Though they lie by thousands on the

shore, each family keeps itself separate from the rest,

and is sometimes so numerous as to amount to above a

hundred. The old animals which have been deserted by

the females, are said to live apart, and are most excessive-

ly splenetic and quarrelsome. Thej are extremely fierce,

and enormously fat. It sometimes happens that they

approach or intrude upon each other's station, in which

rase a battle ensues between the two individuals; and

they, in the conflict, disturb the repose of some of their

neighbours, till in the end the discord becomes universal,

and is in a manner spread through the whole shore.

Exclusive of the contests between these solitary males,

similar disagreements take place between those who live

in a more social state, either from invading each other's

scats, endeavoring to allure the females, or interfering

in the disputes of their neighbours. These conflicts arc

Aery violent, and the wounds they receive are very deep,

and resemble the cuts of a sabre. At the end of the fray

they fling themselves into the sea to wash away the blood.

They show a great attachment to their young, and show

all 1 he signs of the deepest concern on losing them.

The ursine seal is an inhabitant of the islands in the

neighbourhood of Kamtschalka. In these islands they

aresccn from June to September, during which time they

breed and educate their young. In September they are

said to quit their stations, and to return, some to the

Asiatic, and some to the American shore; but are gene-

rally confined to a space in those seas between lat. 50

and 56. They swim very swiftly, at the rate of seven

miles an hour, and are very fierce and strong. They are

said to be very tenacious of life, and to live a fortnight

after receiving such wounds as would immediately des-

troy almost any other animal.

3. Phoca leonina, bottle nosed seal. This species (in

the male) is distinguished by its projecting snout, which

hangs several inches over the lower jaw; the upper part

consisting of a loose wrinkled skin, which the animal,

when angry, has a power of inflating, so as to give the

nose an arched or hooked appearance. It is a \ety large

species, the male measuring twenty, and the female about

eighteen feet in length. The feet are short: the hinder

ones webbed in such a manner as to resemble a kind of

fins.

In the British Museum is a tolerably well preserved

skin of a female, which formerly belonged to the muse-

um of the Royal Society. This species inhabits the seas

about New Zealand, the island of Juan Fernandez, and

the Falkland islands. In Juan Fernandez, during the

breeding-season, viz. in June and July, they are seen in

great numbers suckling their voungon the shore. They
bring two young at a birth; the females arc observed to

be excessively fierce during the time of rearing the

young; towards evening both the male and female swim

out a little way to sea, the female bearing the young on

her back, which it is said the male frequently pushes oft",

in order to oblige them to exercise their swimming pow-

ers. On the arrival of these animals on the breeding-

islands, they are said to be so excessively fat as to resem-

ble skins of oil; the tremulous motion of the blubber be-

ing plainly perceivable beneath the skin. A single ani-

mal has been known to yield a butt of oil, and to be so

fidl of blood that what has run out has filled two hogs-

heads. The flesh is eatable. Lord Alison's sailors ate

it under the denomination of beef, to distinguish it from

that of the sea!, which they termed lamb.

4. Phoca jubata, sea lion, or leonine seal. This is

so termed from the large and loose mane or floating hair

with which the head and neck of the male are furnished.

The nose is short and turns up a little, the eyes are large,

the whiskers very large and strong, the hair on thewhole

body is smooth, short, and glossy, its colour is a deep

brown; but those of this species which are found in

Kam1s( hatka are said to be reddish, and the females

tawny. The males arc far larger than females, and
grow from the length of from ten to fourteen feet; the

females are from six to eight feet, and of a more slender

form than the males. The weight of a full-grown male
is from twelve to fifteen hundred pounds. A still great-

er size has been ascribed to those of Falkland isles, viz.

that of twenty-five feet in length, and nineteen ortwenty
feet round the shoulders.

These animals inhabit, in vast numbers, the islands

called Penguin and Seal islands, near Cape Desire, on
the coast of Patagonia; and are found within the Magel-
lanic straits, and on Falkland islands, but have not been

discovered in any other part of the southern hemisphere,

nor in any other place nearer than the sea between Kamt-
schalka and America. They live in families distinct from
the ursine and other seals; their manners, however, are

nearly the same; they are polygamous, each male being

accompanied by from two to thirty females. The males

utter a snorting sound, and occasionally roar like bulls;

the voice cfthe females resembles that of calves, and the

young bleat like lambs. The food of the leonine seal

consits of the smaller kinds of penguins, fish, seals, &c.

but during the breeding-season they are said to fast for

three or four months, during which time they swallow a

number of large stones, in order to keep their stomachs
in a distended state

5. Phoca lupina, urigne seal. This is a smaller spe-
cies than the former, being found from about three to

eight feet in length. The body is thick at the shoulders,
and gradally lessens to the hind legs. The head resem-
bles that of a dog with close-cut ears; the nose is short
and blunt? in the mouth are six cutting teeth above, and
four below; the fore feet have four toes inclosed in a mem-
branaceous sheath, so as to resemble fins; and the hind
feet are hid in a continuation of the skin of the bre-
am! have five toes of unequal length like the finge.s <f
the human hand; the tail is three inches long; the skin is

covered with two sorts of hair, one like that of an ox,
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the other harder; the colours are various. These ani-

mals arc the sea-wolves mentioned by navigators off the

island of Lobos near the river Plata. They are said to

appear there in vast, multitudes, and to meet the ships,

and even to hang at the ship's siie by their paws, seem-
ing to stare at and admire the crew, thru drop o(F and
return to their former haunts. The natives of Chili kill

them for the sake of their oil.

PHCENICOPTERUS, or Flamingo, in ormtholgy,
genus of birds belonging to the order of grail se. The
beak is naked, teethed, and bent, as if it was broken: the

nostrils are linear: the feet are palmated, and four-toed.

There is hut one species, viz. the bahamensis of Cates-

hy, a native of Africa and America.
This bird resembles the heron in shape, excepting the

bill, which is of a very singular form. It is two jears

old before it arrives at its perfect colour, and then it is

entirely red, excepting the quill-feathers, which are

black. A full-grown one is of equal weight with a wild

duck; and when it stands erect, it is five feet high. The
feet are webbed. The flesh is delicate, and most resem-
bles that of a partridge in taste. The tongue, above any
other part, was in the highest esteem with the luxurious

Romans. These birds make their nests on hillocks in

shallow water, on which they sit with their legs extend-
ed down, like a man sitting on a stool. They breed on
the coasts of Cuba and the Bahama islands in the West
Indies, and frequent salt water only. From the parti-

cular shape of its bill, this bird, in eating, twists its neck
from side to side, and makes the upper mandible touch
the ground. They are. very stupid, and will not rise at

the report of a gun; nor is it any warning to those who
survive that they see others killed by their side; so that,

by keeping himself out of sight, a fowler may kill as

many as he pleases.

These birds prefer a warm climate. In the old conti-

nent they are not often met with beyond 40 degrees
north or south. They arc met with every where on the

African coast and adjacent isles, to the Cape of Good
Hope: and sometimes on the coasts of Spain, Italy, and
those of France lying in the Mediterranean sea; being at

times found at Marseilles, and for some way up the

Rhone. In some seasons they frequent Aleppo and the

parts adjacent. They are seen also on the Persian side

of the Caspian Sea, and thence along the western coast as

far as the Wolga; though this is at uncertain times, and
chiefly in considerable flocks coming from the north-east,

mostly in October and November; but as soon as the

wind changes they totally disappear. They breed in

Cape Verd isles, particularly that of Sal. They go for

tin' most part together in flocks, except in breeding time.

They are xvvy numerous at the Cape; keeping in the

day on the borders of the lakes and rivers, ami lodging
themselves at night in the long grass on^the hills. They
arc also common to various places in the warmer parte

of America, frequenting the same latitudes as in other
quarters of the world; being found at Peru, Chili, Cay-
enne, and the coast of Brasil, as well as the various
islands of the West Indies. Sloane found them in Ja-
maica. When seen at a distance, they appear as a regi-

ment of soldiers, being ranged alongside one another, mi
tlie borders of the rives, searching for food, which chief-

ly consists of small fish, or the eggs of them; and of wa-

FH(E
tcr-insects, whieh they search after by plunging in the

bill and part of the head, from time to time trampling
with their feet to muddy the water, that their prey may
be raised from the bottom. Whilst they are feeding,

one of them is said to stand sentinel, and the moment he

sounds the alarm, the whole flock takes wing. This
bird, when at rest, stands on one leg, the other being
drawn up close to the body, with the head placed under
the wing on that side of the body it stands on. See Plate

CVI. Nat. Hist. fig. 332.

They are sometimes caught young, and arc brought
up tame; but are always impatient of cold; and in this

state will seldom live a great while, gradually losing
their colour, flesh, and appetite, and dying for want of
that food which in a state of nature at large they were
abundantly supplied with.

P11OXMIX, in astronomy, one of the constellations of
the southern hemisphere, unknown to the ancients, and
invisible in our northern parts. See Astronomy.

Pii(Exix,the great pulm or date-tree, a genus of plants
belonging to the order palmse. The calyx is 3-parted;
corolla 3-petalled; male stamina three; female pist. one,
drupe ovate. There is only one species, viz. the dactyKfera,
or common date-tree, a native of Africa and the Eastern
countries, where it grows to 50, GO, and 100 feet high.
The trunk is round, upright, and studded with protube-
rances, which are the vestiges of the decayed leaves.
From the top issues forth a cluster of leaves or branches
eight or nine feet long, extending all round like an um-
brella, and bending a little towards the earth. The bot-
tom part produces a number of stalks like those of the
middle, but seldom shooting so high as four or five feet.
These stalks, says Adanson, diffuse the tree very consi-
derably; so that wherever it naturally grows in forests,
it is extremely difficult to open a passage through its
prickly leaves. The date-tree was introduced into Ja-
maica soon after the conquest of the island by the Span-
iards. There are, however, but few of them in Jamaica
at this time. The fruit is somewhat in the shape of an
acorn. It is composed of a thin, light, and glossy mem-
brane, somewhat pellucid and yellowish, which contains
a fine, soft, and pulpy fruit, which is firm, sweet, and
somewhat vinous to the taste, esculent, and wholesome*
and within this is enclosed a solid, tough, and hard ker'
el, of a pale grey colour on the outside, and finely mar-
bled within like the nutmeg. The best are brought from
Tunis: they are also very fine and good in Egypt, and in
many parts of the East. Those of Spain and France
look well; but are never perfectly ripe, arid very subject
to decay. Dates have always been esteemed moderately
strengthening and astringent.
Though the date-tree grows every where indisrrimi

nately on the northern coasts of Afrii a. it is not cultiva
ted with care, except beyond mount Atlas: because the
heat is not sufficiently powerful along the coasts to brine
the frmts to proper maturity. We shall here extract
some observations from M. Des Fontaines res-. >(

. (t ; rio.

the manner of cultivating it in Barhary, and <„, the dif
ferent uses to which it is applied. All that pit of the
Zaara, which is near mount Atlas, and the only part of
this vast desert which is inhabited, produces very

|j tt | (
.

corn; the soil being sandy, and burnt up by the sun ia
almost entirely unfit for the cultivation of grain, its only
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productions of tltat kind being a little barley, maize and
». Tlic date-tree, however, supplies the deficiency

of corn to the inhabitants of these countries, and fur-

nishes them with almost the while of their subsistence.

They have flocks of sheep: hut as they are not nume-
rous, they preserve them for the sake of their wool; be-

sides the flesh of these animals is very unwholesome food

in countries that are excessively warm; and these peo-

ple, though ignorant, have probably been enabled by ex-

perience to know that it was salutary for them to abstain

from it. The date-trees are planted without any order,

at the distance of 12 feet one from the other, in the

neighbourhood of rivulets and streams, which issue from
the sand. Forests of them may be seen here and there,

some of which are several leagues in circumference. The
extent of these plantations depends upon the quantity of

water which can he procured to water them, for they re-

quire much moisture. All these forests are intermixed

with orange, almond, and pomegranate trees, and with

vines which twist round the trunks of the date-trees; and

the heat is strong enough to ripen the fruit, though they

are never exposed to the sun.

It is generally in winter that new plantations of

tree arc formed. For this purpose those who cultivate

them take shoots of those which produce the best dates,

and plant them at a small distance one from the other.

At the end of three or four years, these shoots, if they

have been properly taken care of, begin to bear fruit:

but this fruit is as yet dry, without sweetness, and even

without, kernels; they never reach the highest degree of

perfection of which they are susceptible till they are about

15 or 20 years old.

These plants are, however, produced from the seeds

taken out of the fruit, provided they are fresh. They
should be sown in pots filled with light rich earth, and

plunged into a moderate hot-bed of tanner*s bark, which

should be, kept in a moderate temperature of heat, and

the earth frequently refreshed with water. When the

plants are come up to a proper size, they should be each

planted in a separate small pot, filled with the same light

earth, and plunged into a hot-bed again; observing to

refresh them with water, as also to let them have air in

proportion to the warmth of the season, and the bed in

which they are, placed. During the summer time they

should remain in the same hot-bed; but in the beginning

of August they should have a great share of air to har-

den them against the approach of winter; for if they are

too much forced, they will be so tender as not to be pre-

served through the winter without much difficulty, espe-

cially if you have not the convenieucy of a bark-stove to

keep them in.

The trees, however, which spring from seed, never

produce so good dates as those that are raised from

shoots, they being always poor and ill tasted. It is un-

doubtedly by force of cultivation, and after several ge-

nerations, that they acquire a good quality. The date-

trees which have been originally sown grow rapidly,

and we have been assured that they bear fruit in the

fourth or fifth year. Care is taken to cut the inferior

branches of the date-tree in proportion as they rise; and

a piece of the root is always left of some inches in length,

which affords the easy means of climbing to the summit.

These trees live along time, according to the account of

the Arabs; and in order to prove if, they say that when
they have attained to their full growth, no change is ob-

served in them for the, space of three generations.

The number of females which are cultivated is much
superior to that of the males, because they are much
more profitable. The sexual organs of the date-tree

grow, as is well known, upon different stalks, and these

trees flower in the months of April and May, at which
time the Arabs cut the male branches to impregnate the

female. For this purpose they make an incision in liie

trunk of each branch which they wish to produce fruit

and place in it a stalk of male flowers; without this pre.
caution the date-tree would produce only abortive fruit,

in some cantons the male branches arc only shaken over
the female. The practice of impregnating the date-tree
in this manner is very ancient. Pliny describes it very
accurately in that part of his work where he treats of the
palm-tree.

There is scarcely any part of the date-tree which is

not useful. The wood, though of a spungy texture, lasts
such a number of years, that the inhabitants of the coun-
try say it is incorruptible. They employ it for making
beams and instruments of husbandry; it burns slowly,
but the coals which result from its combustion are very
strong, and pj (luce a great heat.

The Arabs strip the bark and fibrous parts from the
young date-trees, and eat the suhstance, which is in the
centre; it is very nourishing, and has a sweet taste: it is

known by the name of the marrow of the date-tree. They
cat also the leaves, when they are young and tender,
with lemon-juice; tiie old ones are laid out to dry, and
are employed for making mats and other works of the
same kind, which are, much used, and with which they
carry on a considerable trade in the interior parts of the
country. From the sides of the stumps of the branches
which have been left, arise a great number of delicate
filaments, of which they make ropes, and which might
serve to fabricate cloth.

A white liquor, known by the name of milk, is drawn
also from the date-tree. To obtain it, all the branches
are cut from the summit of one of these trees, and after
several incisions have been made in it, they are covered
with leaves, in order that the heat of the sun may not dry
it. The sap drops down into a vessel placed to receive
it, at the bottom of a circular groove made below the in-

cisions. The milk of the date-tree has a sweet and
agreeable taste when it is new; it is very refreshing, and
is even given to sick people to drink, "but it generally
turns sour at the end of 24 hours. Old trees are chosen
for this operation, because the cutting of the branches,
and the large quantity of sap which flows from them,
greatly exhaust them, and often cause them to decay.
The male flowers of the date- tree are also useful. They

are eaten when still tender, mixed up with a little lemon-
juice. Th.ry are reckoned to be very provocative: the
odour which they exhale is probably the cause of this

property being ascribed to them. These date-trees are
xrrx lucrative to the inhabitants of the desert. Some of
them produce 20 bunches of dates; but care is always
taken to lop off a part of them, that, those which remain
may become larger; 10 or 12 bunches only are left on
the most vigorous trees. It is reckoned that a good tree
produces, one year with another, about the value of 10
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or 12 shillings to the proprietor. A pretty considerable

trade is carried on with dates in the interior part of the

country, and large quantities of them are exported to

France and Italy. The crop is gathered towards the

end of November. When the hunches are taken from the

tree, they are hung up in some very dry place where they

may he sheltered and secure from insects.

Even the stones, though very hard, are not thrown

away. They give them to their camels and sheep as

food, after they have hruised them or laid them to soften

in water.

The date, as well as other trees which are cultivated,

exhibits great variety in its fruit, with respect to shape,

size, quality, and even colour. There are reckoned to

be at least *20 different varieties. Dates are very liable

to he pierced by worms, and they soon corrupt in moist

or rainy weather.

From what has been said, it may easily he perceived

that there is, perhaps, no tree whatever used for so many
and so valuable purposes as the date-tree.

PHORMIUM, flax-plant, a genus of the class and

order hexandria monogynia. There is no calyx; the

corolla is six-petalled, three inner larger; capsule oblong,

three-sided; seeds oblong, compressed. Of this plant

there is one species: the leaves resemble those of flags;

the flowers are in one variety yellow, and in the other a

deep red. Of the leaves of these plants, with vevy little

preparation, the New Zealanders make all their common
apparel, and also their strings, lines, and cordage, for

every purpose; which are so much sponger than any

thing we can make with hemp, that th y will not hear a

comparison. Prom the same plant) by another prepa-

ration, they draw long slender fibres, which shine like

silk, and are as white as snow. Of these, which are

very strong, they make their finest cloths; and of the

leaves, without any other preparation than splitting them

into proper breadths, and tying strips together, they

make their fishing-nets, some of which are of an enor-

mous size. The seeds of this valuable plant have been

brought into England; but upon trial appeared to have

lost their vegetating power.

PHOSPHATS, salts formed by the phosphoric acid,

•with the alkalies, earths and metallic oxides. They may
be distinguished by the following properties: (1.) When
heated with combustibles, they air not decomposed, nor

is phosphorus obtained. (2.) Before the blowpipe they

are converted into a globule of glass, which in some ca-

ses is transparent, in others opaque. (3.) Soluble in ni-

tric acid without effervescence, and precipitated from that

solution by lime- water. (4.) Decomposed, at least par-

tially, by sulphuric acid, and their acid, which is sepa-

rated, when mixed with charcoal and heated to redness,

yields phosphorus. (5.) After being strongly heated,

they often phosphoresce.
The phosphats readily combine with an excess of acid,

and form superphosphats.
The phosphats at present known amount to 1G; two of

which are triple salts. Some of these salts occur in dif-

ferent states, constituting varieties.

Phosphat of barytea. It may be prepared either by

saturating phosphoric acid with barytes or carbonat of

barytes, or by mixing together an alkaline phosphat and
nitrat or muriat of barytes. In cither case the phosphat

of barytes precipitates immediately in the form of a white
powder.

This salt is tasteless, incrystallizable by art, insoluble
in water, and not altered by exposure to the air. Its

specific gravity is 1.2867. When strongly heated, it

melts into a grey-coloured enamel. The proportion of its

component parts is unknown.
This salt has not been applied to any use.

When phosphoric acid is dropt into a solution of hary-
tes-water, a precipitate of phosphat of barytes immedi-
ately falls. Bat this precipitate is redissolved by adding
an excess of acid. Hence it follows, that this salt is ca-
pable of combining with an additional dose of acid, and
forming a snperphosphat of barytes.

Phosphat of strontian. Like the former, it may be form-
ed by dissolving carbonat of strontian in phosphoric acid,
or by mixing together nitrat of strontian and phosphat
of soda. A white precipitate immediately falls, which is

the phosphat of strontian.

This salt is tasteless, insoluble in water, and not alter-
able by exposure to the air. It is soluble in an excess of
phosphoric acid; a property which distinguishes it from
phosphat of barytes. Before the blowpipe it fuses into a
white enamel, and at the same time emits a phosphoric
light. It is completely decomposed by sulphuric acid,
but by no other. According to Vanquelin, it is com-
posed of 41.24 acid

58.76 strontian.

100.00
Phosphat of lime. Of this salt there are two varieties,

the first neutral, the other a supersalt.
1. Phosphat of lime. As this salt constitutes the basis

of bones, it is not necessary to prepare it artificially. It
may be obtained in a state of purity by the following
process: Calcine the bones to whiteness, reduce them to
powder, and wash them repeatedly with water, to sepa-
rate several soluble salts which are present. Dissolve
the whole in muriatic acid, and precipitate by means of
ammonia. The precipitate, when well washed and dried,
is pure phosphat of lime.

Phosphat of lime, thus prepared, is always in the state
of a white powder; but it is found native in regular crys-
tals. l\\ that state it is known by the name of apatite.
The primitive form of its crystals is, according to Hauy,
the regular six-sided prism; and the primitive form of
its integrant particles is a three-sided prism, whose ba-
ses are equilateral triangles: hut it very often assumes
other forms. It is destitute of taste, insoluble in water,
and not liable to be altered by exposure to the air. It

may be exposed to a strong heat without undergoing any
change; but in a very violent heat it becomes soft, and is

converted into a white semitransparent enanul, or rather
porcelain. According to the experiments of Saussure, a
heat of 378° Wedgewood is necessary to produce this
effect.

Sulphuric, nitric, muriatic, fluoric, and several vege-
table acids, are capable of decomposing phosphat of lime;
but the decomposition is only partial. Fourcroy and
Vanquelin have ascertained, that these acids are only ca-
pable of abstracting 0.40 parts of the lime, while the re-
mainder continues combined with the phosphoric acid,
constituting a snperphosphat of lime. IJence the rcasuu
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that phosphoric acid is capable also of decomposing par-

tially the combinations of these acids with lime; it ab-

stracts as much of the lime as is sufficient to convert it

into superphosphat. Phosphat of lime, according to

Fourcroy and Vauquelin, is composed of

41 acid

59 lime

100
2. Superphosphat of lime. It is this salt which always

remains in the aqueous solution when calcined bones are

decomposed by means of sulphuric acid; and it may be

formed artificially by dissolving phosphat of lime in phos-

phoric acid, till the acid refuses to take up any more,
and afterwards evaporating tbe solution till the salt

crystallizes. Its crystals are usually thin brilliant plates,

resembling mother-of-pearl, which easily adhere together,

and acquire a kind of gluey consistency. Its taste is

strongly acid. Water dissolves it, and in a greater pro-

portion when boiling-hot than when cold. Hence a satu-

rated solution of it in boiling water crystallizes on cool-

ing. It attracts a little moisture when exposed to the air.

When heated, it readily undergoes the water lusion,

then swells up and dries. In a high temperature it melts

into a semitransparent glass, which is tasteless and inso-

luble, and is not altered by exposure to the air. When
this salt is heated to redness along with charcoal its ex-

cess of acid is decomposed, and converted into phospho-

rus, and phosphat of lime remains behind. It is from this

salt that phosphorus is usually obtained; but the pro-

cess of Fourcroy, which consists in decomposing the su-

perphosphat of lime by means of acetat of lead, and af-

terwards decomposing the phosphat of lead by means of

charcoal, must yield a much greater proportion of pos-

phorus.

No acid hitherto tried is capable of decomposing this

salt, except the dxalic, which abstracts its base com-

pletely, and precipitates with it in the form of oxalat of

lime: but it is decomposed and reduced to the state of

phosphat of lime by all the alkaline and earthy bases.

It is composed, according to the analysis of Fourcroy

and Vauquelin, of

54 acid

46 lime

100.

Phosphat of potass. Of this salt there arc two varieties:

the first, which contains an excess of acid, and is in re-

ality a superphosphat, has been long known, and appears

to have been first mentioned by Lavoisier in 1774; but

it is to Vauquelin that we arc indebted for an examina-

tion of its properties. The second, which is a neutral salt,

was lately discovered by Darracq. It had been formed

indeed pre\ iously by Guy ton Morveau and Desormes;

hut these gentlemen had mistaken it for phosphat of lime.

1. Superphosphat of potass is prepared by dropping

carbonat of potass into phosphoric acid till all efferves-

cence ceases, and then evaporating to the proper consis-

tency. It does not crystallize. When evaporated suffi-

ciently, it assumes the form of a jelly; and if the evapo-

ration* is carried farther, it becomes dry altogether. Its

specific gravity, when dry, is 2.85. It is exceedingly so-

luble in water, and when dry readily attracts moisture

from the atmosphere, and is covered into a viscid liquid.

When heated, it first undergoes the watery fusion; then

allows its water of crystallization to evaporate, and is

reduced to dryness. In a high temperature it melts into

a transparent glass, which deliquesces again when ex-

posed to the air.

It is completely decomposed by the sulphuric, nitric,

and muriatic acids; and by barytes, strontian, and lime.

2. rMiosphat of potass. This salt may be formed by
mixing together superphosphat of potass and pure pot-

ass, and exposing them to a strong heat in a platinum

crucible. A white-coloured substance is obtained, which

is the phosphat in question. This salt is tasteless and in-

soluble in cold water, but soluble in hot water, and it pre-

cipitates as the solution cools in a gritty brilliant pow-
der. It is extremely fusible; melting before the blowpipe
into a transparent bead, which becomes opaque on cool-

ing. It is soluble in nitric, muriatic, and phosphoric
acids: the solutions are thick, glutinous, and adhesive.

When sufficiently diluted, the alkalies occasion no pre-

cipitate in these solutions; but when they arc concentrat-
ed, a precipitate appears.

Phosphat of soda. This salt exists ready-formed in

urine, and was the first known of all the phosphats. It

occupied a good deal of the attention of chemists; and
the difficult) of analysing it gave occasion to various
hypotheses concerning its nature. lit Hot remarked it in

urine, and described it in 1737, as a salt different from
those that had usually been observed. Haupt described
it in 1740 under the name of sal mirabile perlatum, or

" wonderful perlated salt.*' It was called perlated from
the grey, opaque, pearlike colour, which it assumed when
melted by the blowpipe. Margraff examined it in 1745,

and found it would not yield phosphorus when treated

with charcoal, as the other salts of mine did.
Dr. Pearson afterwards introduced it With great ad-

vantage into medicine as a purgative. He gives the fol-

lowing process for preparing 'it: Dissolve, in a long-

necked matrass, 1400 grains of crystallized carbonatof
soda, in 2100 grains of water at the temperature of 150°.

Add gradually 500 grains of phosphoric acid of the spe-

cific gravity 1.85. Boil the liquor for some minutes; and

while it is boiling-hot, filtrate it, and pour it into a shal-

low vessel. Let it remain in a cool place, and crystals

will continue to form for several days. From the above
quantities of materials he has obtained from 1450 to 1550

grains of crystals.

Its crystals are rhomboid al prisms, of which the acute

angles are 60°, and the obtuse angles 120°, terminated
by a three-sided pyramid. Its specific gravity is 1.333.

Its taste is almost the same with that of common salt. It

is soluble at the temperature of 60° in about four par.s

of water, and in two parts of boiling water. This solu-

tion chrysiallizes on cooling: but in order to obtain the

salts properly crystallized, the solution should contain a

slight excess of alkali. When exposed to the air. this salt

very soon effloresces on the surface. When heated, it mi-

dc ,»es the watery fusion. At a red heat it melts into a

white enamel. Before the blowpipe it melts into a trans-

parent globule, which becomes opaque on cooling, and ft

surface acquires a polyhedral figure. It is not altered

by combustibles nor metals. With metallic oxides it en-

ters into fusion, and forms a coloured globule of glas*.
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Sulphuric, nitric, and muriatic acids, decompose it par-

tially, and convert it into superphosphat of soda. In this

state it is more soluhle in water, and not so easily crys-

tallized; but may be obtained, by proper evaporation, in

the state of thin scales, not unlike boracic acid.

The greater number of earths may be fused along

with this salt, and converted into glass.

This salt has been applied to various uses. It has been

introduced into medicine as a purgative, and on account

of its pleasant taste has of late been much used. It is

usually taken in broth, which it is employed to season

instead of common salt. It may be substituted for borax

to promote the soldering of metals. Mineralogists em-

ploy it very much as a flux when they examine the ac-

tion of heat on minerals by means of the blowpipe.

Phosphat of ammonia. It exists also in mine, and

seems to have been first accurately distinguished by

Rouelle. It is usually prepared by saturating with am-

monia the superphosphat of lime obtained from bones,

and evaporating the solution to such a consistency, that

when allowed to cool, the phosphat of ammonia is obtain-

ed in crystals.

It crystallizes in fonr-sided prisms, terminated by

equal-sided pyramids. Its taste is cooling, salt, and am-
moniacal. Its specific gravity is 1.80. It is soluble in

four parts of water at the temperature of 60°, and in ra-

ther a smaller proportion of boiling water. It is by spon-

taneous evaporation that it is obtained in the state of re-

gular crystals. It is not altered by exposure to the air.

When heated, it undergoes the watery fusion; it then

dries; but if the heat is continued, it swells up, loses its

alkaline base, and the acid melts into a transparent glass.

It is the only one of the earthy and alkaline phosphats

which can be decomposed by heat. Hence the reason

that it yields phosphorus when distilled along with char-

coal.

It is decomposed by the sulphuric, nitric, and muriatic

acids, and by the fixed alkalies and alkaline earths. It

is capable of combining with an additional dose of acid,

and of {Hissing into the state of superphosphat.

This salt is much employed as a flux in experiments

with the blowpipe. It enters also as an ingredient in

those coloured glasses called pastes, which are made in

imitation of precious ston< S.

Phosphat of magnesia. It is usually prepared by dis-

solving carbonat of magnesia in phosphoric acid, ami

evaporating the solution gradual!) till the salt crystalli-

zes; but it may be obtained in large regular crystals by

a much easier process. Mix together equal parts of the

aqueous solutions of phosphat of soda and sulphat of

magnesia. No apparent change takes place at first; but

in a few hours large transparent crystals of phosphat of

magnesia make their appearance in the solution.

Its crystals are six-sided prisms, the sides of which

are unequal. It has very little taste; however, it leaves

a cooling and sweetish impression upon the tongue. Its

specific gravity is L.55. It requires about 15 parts of

cold water to dissolve it. It is more soluble in boiling

v i , but it crystallizes in part as the solution cools.

When expos".! to the air it loses its water of crystalliza-

tion, and falls down in powder. When heated moderate-

ly, it is elso re. Imed to a dry powder, in a high tempo-

peratore it melts into a transparent glass.
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Phosphat of glucina. It is obtained by pouring phos-

phat of soda into the solution of glucina in sulphuric,

nitric, or muriatic acids. The phosphat ofglucina is pre-

cipitated in the state of a white powder. It does not

crystallize. It is tasteless, insoluble in water unless it

contains an excess of acid, and not liable to be altered

by exposure to the air. When heated strongly, it melts

into a transparent glass.

Phosphat of yttria. When the solution of phosphat of

soda is mixed with the sulphat, nitrat, or inuriat of yttria,

phosphat of yttria precipitates in gelatinous flakes.

Phosphat of alumina. H may be formed by saturating

phosphoric acid with alumina. It is a tasteless powder,
insoluble in water. Dissolved in phosphoric acid it yields

a gritty powder, and a gummy solution, which by heat

is converted into a transparent glass.

Phosphat of soda and ammonia, known to chemists by
the names of microcosmic salt, and fusible salt of urine,

was extracted from urine, and examined, much sooner
than any of the other phosphats: it was long before phi-

losophers were able to form precise notions concern-

ing its nature, or even to obtain it in a state of purity.

This indeed could not be expected till the phosphats of

soda and of ammonia had been accurately examined,
and their composition ascertained. Fourcroy was the

first who gave a precise account of the proportion of its

component parts. According to him, it is composed of

32 acid

24 soda

19 ammonia
25 water

100.

The properties of this salt are nearly those Of the phos-
phat of soda and phosphat of ammonia joined together.
It answers better than the first of them as a flux; be-
cause the heat soon drives off the ammonia, and leaves
an excess of acid. Its specific gravity is 1.5. When ex-
posed to the air, this salt effloresces, and gradually loses
its ammonia.

Phosphat ofammonia and magnesia was first discover-
ed by Fourcroy, who found it in a calculous concretion
formed in the colon of a horse. Since this discovery
Fourcroy and Vauquelin have observed it also in human
urine.

It might he prepared by mixing together solutions of
the phosphats of ammonia and of magnesia in water: the
triple salt immediately precipitates in the state of a white
powder. When urine is allowed to remain a considera-
ble time in close vessels, it often deposits this salt in re-
gular crystals on the sides and bottom of the vessel.
These Crystals are small four-sided prisms, terminated
by irregular four- sided pyramids. This salt is tasteless,
scarcely soluble in water, and not liable to he altered by
exposure to the air. When heated it falls to powder,
gives out its ammonia, and in a high temperature melts
into a transparent globule. It is composed of

S3 phosphat of ammonia
53 phosphat of magnesia
SS water

99.
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Phosphoric acid and silica, when mixed together and
exposed to a strong heat, melt into a beautiful transpa-
rent glass, which is not decomposed either by the action
or acids or of alkalies. Fourcroy has given this com-
pound the name of phosphat of silica; but it is essentially

different from salts, and ought therefore rather to be

ranked among some other class of bodies.

PHOSPHITES, salts formed with the phosphorus
acid united to the earths, alkalies, and metallic oxides.

These salts may be distinguished by the following pro-
perties: 1. When heated they emit a phosphorescent
tlame. 2. When distilled in a strong heat, they give out
a Utile phosphorus, and are converted into phosphats. 3.

They detonate when heated with nitrator oxymuriat of

potass, and are converted into phosphats. 4. They may
be converted into phosphats by nitric and oxymuriatic
acid. 5. They are fusible in a violent heat into glass.

The phosphites at present known amount to eight.

1. Phosphite of lime. This salt may be formed by dis-

solving lime in phosphorous acid. When the saturation

is complete, the salt precipitates in the state of a white
powder. It is tasteless and insoluble in water; but it dis-

solves in an excess of acid, and forms a superphosphite.
This last salt may be obtained in prismatic crystals by
evaporating the solution. It is not altered by exposure
to the air. When heated, it phosphoresces and emits a
little phosphorus. In a violent heat, it melts into a trans-
parent globule.

U is composed of

34 acid

51 lime

15 water

100.

2. Phosphite of barytes may be formed by pouring

phosphorus acid into barytes water, or this last water
into a solution of phosphite of soda. In either case phos-

phite of barytes precipitates in the form of a white pow-
der. It is tasteless, and but very sparingly soluble in wa-
ter, unless there is an excess of acid. It is not altered by
exposure to the air. Before the blowpipe it melts, and is

surrounded with a light so brilliant that the eye can

scarcely bear it. The globule which it forms becomes

opaque as it cools.

It is composed of

41.7 acid

51.3 barytes

7.0 water.

100.0

3. Phosphite of magnesia is best formed by mixing to-

gether aqueous solutions of phosphite of potass or soda

and sulphatof magnesia; the phosphite of magnesia gra-

dually precipitates in beautiful white flakes. It has no

sensible taste. It is soluble in 400 parts of water at the

temperature of 60°, and scarcely more soluble in boiling

water. When its solution is evaporated slowly, a trans-

parent pellicle forms on its surface, flakes are deposited,

and towards the end of the process small tetrahedral

crystals are precipitated. When exposed to the air it

effloresces. When heated it phosphoresces and melts in-

to a glass, which becomes opaque on cooling,

2

It is composed of 44 acid

20 magnesia
36 water

100.

4. Phosphite of potass. This salt is formed by dissolv-

ing carbonat of potass in phosphorous acid, and evapo-

rating the solution slowly till it deposits crystals of

phosphite of potass. It crystallizes in four-sided rectan-

gular prisms, terminated by dihedral summits. Its taste

is sharp and saline. It is soluble in three parts of cold

water, and still more soluble in boiling water. It is not

altered by oxposure to the air. When heated, it decrepi-

tates, and then melts into a transparent globule, which
becomes opaque on cooling. It does not phosphoresce so

evidently as the other phosphites, perhaps because it con-

tains an excess of potass, which saturates the phospho-
ric acid as it forms.

It is composed of 39.5 acid

49.5 potass

11.0 water.

100.0

5. Phosphite of soda may be prepared exactly in the

same way as phosphite of potass. Its crystals are irre-

gular four-sided prisms or elongated rhomboids. Some-
times it assumes the form of square plates, or of plu-

mose crystals. Its taste is cooling and agreeable. It is

soluble in two parts of cold water, and scarcely more so-

luble in boiling water. When exposed to the air it efflo-

resces. Before the blowpipe it emits a beautiful yellow
flame, and melts into a globule, which becomes opaque
on cooling.

It is composed of 16.3 acid

23.7 soda
60.0 water

106.0

6. Phosphite of ammonia may be prepared by tbe

same processes as the two last-described phosphites. It

crystallizes sometimes in long transparent needles, and

sometimes in four-sided prisms terminated by four sided

pyramids. It has a very sharp saline taste. It is soluble

in two parts of water at the temperature of 60°, and still

more soluble in boiling water. When exposed to the air,

it attracts moisture, and becomes slightly deliquescent.
When distilled in a retort, the ammonia is disengaged
partly liquid and partly in the state of gas, holding
phosphorus in solution, which becomes luminous when
mixed with oxygen gas. Before the blowpipe on char-

coal, it boils and loses its water of crystallization: it be-

comes surrounded with a phosphorescent light; and bub-

bles of phosphureted hydrogen gas are emitted, which
burn in the air with a lively flame, and form a fine coro-

net of phosphoric acid vapour. This gas is emitted al-

so when the salt is heated in a small glass bulb, the tube

belonging to which is plunged under "mercury.
This salt is composed of 26 acid

51 ammonia
23 water

100.
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7. Phosphite of ammonia and magnesia. This salt may
be formed hy mixing together the aqueous solutions of

its two component parts. It is sparingly soluble in wa-

ter, and may be obtained in crystals; but its properties

have not been examined with precision.

8. Phosphite of alumina may be prepared by saturating

phosphorous acid with alumina, and then evaporating the

solution to a proper consistence. It does not crystallize,

but forms a glutinous mass, which dries gradually, and

does not afterwards attract moisture from the air. Its

taste is astringent. It is very soluble in water. When
heated, it froths and gives out phosphorus, hut it does

not readily melt into a globule of glsss.

PHOSPHORIC ACID. Phosphorus forms an acid

with two different proportions of oxygen: combined with

the largest portion of oxygen, it constitutes phosphoric

acid, and with the smaller it constitutes phosphorous acid.

1. It may be formed by setting fire to a quantity of

phosphorus contained in a vessel filled with oxygen gas.

The phosphorus burns with great rapidity, and a great

number of white flakes are deposited, which are phos-

phoric acid in a state of purity. It may be obtained too

by heating phosphorus under water till it melts, and then

causing a stream of oxygen gas to pass through it by

means of a tube. In this case the acid as it forms com-

bines with the water; but the liquid may be evaporated

off* by the application of heat, and then the acid remains

behind in a state of purity. But the usual method of pro-

curing it is, to throw phosphorus in small pieces at a time

into hot nitric acid. A violent effervescence takes place,

the phosphorus combines with oxygen, and nitrous gas is

cmited. After the whole of the phosphorus is acidified,

the liquid is to be evaporated to dryness, in order to drive

off the remains of nitric acid which may not have been

decomposed. This process was first put in practice by
Lavoisier. Care must be taken not to apply too much
heat, nor to add too mnch phosphorus at once, and not

to have the nitric acid too strong; otherwise the phospho-

rus takes fire, and usually breaks the vessels in pieces.

2. The acid, thus prepared, may be put into a plati-

num crucible, and heated to redness to drive off all the

water. It is then in a state of purity. It is solid, co-

lourless, and transparent, and not unlike glass in appear-

ance. It reddens vegetable blues; it has no smell: its

taste is very acid, but it does not destroy the texture of

organic bodies.

When exposed to the open air, it soon attracts mois-

ture, and deliquesces into a thick oily-like liquid, in which
state it is usually kept by chemists. When exposed to

the fire in a platinum crucible, its water gradually eva-

porates, and leaves it in the state of a tranparent jelly.

If the heat is increased it boils and bubbles up, owing to

the separation of the remainder of its water accompanied
with a small portion of acid. At a red heat it remains
in the form of a transparent liquid, and when cooled as-

sumes the form of the purest crystal. In this state it is

known by the name of phosphoric glass. This glass is

merely phosphoric acid totally deprived of water. It has
an acid taste, is soluble in water, and deliquesces when
exposed to the air.

The specific gravity of this acid, in a state of dryness,

is 2.687; in the state of glass 2.85j in the state of deli-

quescencc 14.

3. This acid is very soluble in water. When in the

state of white flakes, it dissolves with a hissing noise si-

milar to that made by red-hot iron plunged into water.

When in the state of glass it dissolves much more slowly.

The heat evolved during the combination of this acid and
water, is much inferior to that evolved when sulphuric

acid enters into a similar combination. Phosphoric acid

obtained hy deliquescence, when mixed with an equal

quantity of distilled water, acquired so little heat as to

raise tbe thermometer only one degree, as Mr. Sage ob-

served. Mr. Lavoisier raised the thermometer from 50°

to 63°, by mixing phosphoric acid boiled to the consist-

ence of a syrup with an equal quantity of water; and from
50° to 104° when the acid was as thick as turpentine.

4. Oxygen gas has no action on phosphoric acid, what-
ever is the temperature. Neither is it decomposed or
altered by any of the simple combustibles., if we except

charcoal; which, though it has no action on it while cold,

at a red heat decomposes it completely; carbonic acid is

formed, and phosphorus sublimed. This is the common
process for obtaining phosphorus.

5. Neither of the simple incombustiblcs has any parti-

cular action on it.

6. This acid, when in a liquid state, is capable of oxi-

dizing some of the metals, especially when assisted by
heat; at the same time hydrogen gas is emitted. Hence
we see that the oxidizement is owing to the decomposition
of water. In this manner it oxidizes iron, tin, lead, zinc,

antimony, bismuth, manganese; but on some of these it

acts very slowly. When fused with several of these me-
tals, as tin, iron, and zinc, it is converted into phospho-
rus; a proof that they have a stronger affinity for oxygen.

It does not act upon gold, platinum, silver, copper,
mercury, arsenic, cobalt, nickel. It appears, however, to

have some action on gold in the dry way, as it is called;

for when fused with gold-leaf it assumes a purple colour,

a proof that the gold has been oxidized.

7. Phosporic acid combines with alkalies, earths, and
metallic oxides, and forms with them salts known by the
name of phosphats.

8. Its affinities are as follow:

Barytes,
Strontian,

Lime,
Potass,

Soda,

Ammonia,
Magnesia,
Glucina,

Alumina,
Zirconia,

Metallic oxides,

Silica.

9 The component parts of this acid have been ascer-
tained in a more satisfactory manner than almost any
other chemical compound. Mr. Lavoisier proved, that
45 parts of phosphorus, when burnt in oxygen, absorbed
about 69.375 parts of that gas, and produced about 114
parts of phosphoric acid. Hence it follows that this acid
is composed of about 6o oxygen

40 phosphorus

100.
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or 3 parts oxygen to 2 parts of phosphorus.
This acid is too expensive to be brought into common

use. If it could be procured at a cheap rate, it might bo

employed with advantage, not only in several important

chemical manufactures, but also in medicine, and per-

haps even in domestic economy.
PHOSPHOROUS ACID: the acid obtained by the

burning of phosphorous (iiffers according to the rapidity

of the Combustion; or, which is the same thing, accord-

ing to the temperature in which the process is conducted.

When heated to 141° it burns rapidly, and the product is

phosphoric acid: when allowed to burn gradually, at the

common temperature of the air, the product is phospho-
rous acid, which contains a smaller proportion of oxygen.

The difference between these two acids had been remark-
ed by Sage, by Proust, and by Morveau; but it was La-
voisier who first, in 1777, demonstrated that they form

different compounds with other bodies, and that the dif-

ference between them is owing to the different propor-

tions of oxygen which they contain.

1. Phosphorous acid is prepared by exposing phospho-

rus during some weeks to the ordinary temperature of

the atmosphere. Even in winter the phosphorus under-

goes a slow combustion, and is gradually changed into a

liquid acid. For this purpose, it is usual to put small

pieces of phosphorus on the inclined side of a glass fun-

nel, through which the liquor which is formed drops into

the bottle placed to receive it. From one ounce of phos-

phorus about three ounces of acid liquid may be thus

prepared.

2. Phosphorous acid, thus prepared, is a viscid liquid,

of different degrees of consistence, adhering like oil to

the sides of the glass vessel in which it is contained. It

emits the smell of garlic, especially when heated. Its

taste is acid, like that of phosphoric acid, and it produces

the same effect upon vegetable colours. Its specific gra-

vity has not been determined.

3. It combines with water in every proportion; but it

cannot, like phosphoric acid, be obtained in a concrete

state.

When heated, part of the water which it contains is at

first evaporated. When large bubbles of air rise to the

surface, there they break, and emit a dense white smoke,

or even take (ire if the experiment is performed in an

open vessel. The emission of these bubbles of phosphu-

ivtcd hydrogen gas continues for a long time. When the

process is finished, the acid which remains is no longer

phosphorous, but phosphoric acid. These phenomena
would lead one to suspect that phosphorous acid is not,

as has been hitherto supposed, a compound of phospho-

rus and oxygen; but that it is phosphoric acid saturated

with phosphureted hydrogen gas.

4 This arid is converted into phosphoric acid by ex-

posure to air or oxygen gas. The process is exceedingly

slow, and the conversion is never complete. It succeeds

better when the acid is diluted with a great proportion

of water.

5, Phosphorous acid is not acted upon by any of the

simple combustibles except charcoal, and perhaps also

h) drogen. Charcoal decomposes it at a red heat as well

as phosphoric acid. The products arc carbonic acid and

ph tsphorus. It does not act on the simple incumbustibles.

6. Its action on metals is exactly similar to that of

phosphoric acid, excepting only that the hydrogen ga9
evolved during the oxydisement of the metals has a fetid

smell, and holds phosphorus in solution.

7. It combines with alkalies, earths, and metallic oxi-

des, and forms compounds distinguished by the name of

phosphites.

8. Sulphuric acid produces no change upon it while

cold; but at a boiling heat it parts with some of its oxy-

gen, and the phosphorous acid is converted into phopho-
ric. Nitric acid also, when assisted by heat, converts it

readily into phosphoric acid. This furnishes us with by
far the best process for obtaining phosphoric acid at pre-

sent known.
9. The affinities of phosphorous acid, as ascertained

by Bergman, Fourcroy, and Vanquelin, observe the fol-

lowing order:

Lime,
Barytes,
Strontian,

Potass,

Soda,

Ammonia,
Glucina,

Alumina,
Zirconia.

This acid has not hitherto been put to any use. The
history of its preparation is sufficient to convince us, that
it is composed of the same constituents as phosphoric
acid: but the exact proportion of these constituents has
not hitherto been ascertained.

PHOSPHORUS, in chemistry, a combustible sub-
stance remarkable for its strong attraction for oxygen,
and which consequently spontaneously inflames in the
open air at a moderate temperature.

History of its discovery. It was accidentally discover-
ed by Brandt, a chemist of Hamburgh, in the year 1669,
as he was attempting to extract from human "urine a li-

quid capable of converting silver into gold. He showed
a specimen of it to Kunkcl, a German chemist of con-
siderable eminence, who mentioned the fact as a piece

of news to one Kraft, a friend of his at Dresden. Kraft
immediatele repaired to Hamburgh, and purchased the

secret from Brandt for 200 dollars, exacting from him at

the same time a promise not to reveal it to any other

person. Soon after he exhibited his phosphorus publicly
in Britain and France, expecting doubtless that it

would make his fortune. Runkel, who had mentioned to

Kraft his intention of getting possession of the process,

being vexed at the treacherous conduct of his friend, at-

tempted to discover it himself; and about the year 1674
he succeeded, though he only knew from Brandt that

urine was the substance from which phosphorus had
been procured. Accordingly he is always reckoned, and
deservedly too, as one of the discoverers of phosphorus.

Boyle likewise discovered phosphorus, and revealed
the process to Godfrey Hanfcwitz, a London apothecary,
who continued for many years to supply all Europe
with phosphorus. Hence it was known to chemists by the

name of Eriglish phosphorus*
Phosphorus maj he procured by the following process:

Let a quantity of bones be burnt, or, as it is termed in

chemistry, calcined, tili the} cease to smoke, or to s;ive

out any odour, and let them afterwards be reduced to a
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fine powder. Put 100 parts of this powder into a basin of. led with oxygen gas, part of the phosphorus is dissolved

porcelain or stone ware, dilute it with four times its by the gas at the temparatureof 60°; but the phosphorus
weight of water, and then add gradually (stirring the does not become luminous unless its temperature is raised
mixture after every addition) 40 parts of sulphuric acid.

The mixture becomes hot, and a vast number of air-bub-

bles are extricated. Leave the mixture in this state for 24
hours; taking care to stir it well every now and then with
a glass or porcelain rod, to enable the acid to act upon
the powder.
The whole is now to be poured on a filtre of cloth; the

liquid which runs through the filtre is to be received in

a porcelain bason; and the white powder which remains
on the filtre, after pure water has been poured on it re-

to 3uc . Hence we learn, that phosphorus burns at a lower

temperature in common air than in oxygen gas. This slow
combustion of phosphorus, at the common temperature of

V.w atmosphere, renders it necessary to keep phosphorus in

phials filled with water. The water should be previously

boiled to expel a little air, which that liquid usually con-

tains. The phials should be kept in a dark place; for

when phosphorus is exposed to the light, it soon be-

comes of a white colour, which gradually changes to a
dark brown. When thus altered, the French chemists

peatedly, and allowed to strain into the porcelain bason give it the name of oxide of phosphorus; supposing it now
below, being of no use, may be thrown away. to be no longer pure phosphorus, but phosphorus com-

Into the liquid contained in the porcelain bason, which bined with a little oxygen. Phosphorus, when newly pre*
has a very acid taste, sugar of lead, dissolved in water, pared, always contains some of this oxide of phosphorus
is to be poured slowly; a white powder immediately falls mixed with it; but it may be easily separated by plunging
to the bottom: the sugar of lead must be added as long the mass into water heated to about 100°. The phospho-
as any of this powder continues to be formed. Throw rus melts, while the oxide remains unchanged, and swims
the whole upon a filtre. The white powder which remains upon the surface of the melted phosphorus.
upon the filtre is to be well washed, allowed to dry, and 5. When heated to 143°, phosphorus takes fire and
then mixed with about one-sixth of its weight of charcoal- burns with a very bright flame, and gives out a great
powder. This mixture is to be put into an earthenware quantity of white smoke, which is luminous in the dark;
retort. The retort is to be put into a sand-bath, and the at the same time it emits an odour which has some rc-
beak of it plunged into a vessel of water, so as to be just semblance to that of garlic. It leaves no residuum; but
under the surface. Heat is now to be applied gradually
till the retort is made red hot. A vast number of air-
bubbles issue from the beak of the retort, some of which
take fire when they come to the surface of the water. At
last there drops out a substance which has the appearance

the white smoke, when collected, is found to be an acid.

On examining the acid produced during the combus-
tion of phosphorus, it is found that it is a peculiar acid,

now known by the name of phosphoric acid, which see.

The combustion of phosphorus, like that of sulphur, is

of melted wax, and which congeals under the water, nothing else than its combination with oxygen: for dur
This substance is phosphorus. ing the process no new substance appears, except the

Properties. 1. Phosphorus, when pure, is semitranspa- acid, accompanied indeed with much heat and light.
rent, and of a yellowish colour; but when kept some time 6. Phosphorus combines readily with sulphur, and the
in water, it becomes opaque externally, and then has two substanes are capable of being mixed in different
a great resemblance to white wax. Its consistence is proportions. Seventy-two grains of phosphorus and nine
nearly that of wax: it may be cut with a knife, or twist- of sulphur, when heated in about fmir ounces of water,
ed to pieces with the fingers (a dangerous process). It melt with a gentle heat. The compound remains fluid till

is insoluble in water. Its mean specific gravity is 1.77. it is cooled down to 77°, and then becomes solid. These
2. It melts at the temperature of 99°. Care must be substances were combined in the same manner in the foi-

taken to keep phosphorus under water when melted; for it lowing proportions:
is so combustible, that it cannot easily be melted in the 4 Phosphorus ">

open air without taking fire. When phosphorus is newly 1 Sulphur J
conSea,s at 59°

prepared, it is always dirty, being mixed with a quantity 4 Phosphorus ")

of charcoal dust an;! other impurities. These impurities 2 Sulphur J
may be separated by melting it under water, and then 4 Phosphorus "1

squeezing it through a piece of clean shamoy-lcather. It 4 Sulphur Jmay be formed into sticks, by putting it into' a glass I'lin- 4 Phosphorus")
nel with a long tube, stopped at the bottom with a cork, 1-7 Sulphur Jand plunging the whole under warm water. The phos- When the phosphorus predominates, this compound is
phorua melts and assumes the shape of the tube. When called phosphuret of sulphur; when the sulphur exceeds
cold, it may be easily pushed out with a piece of wood. If it is called sulphuret of phosphorus,
air is excluded, phosphorus evaporates at 219°, and boils Phosphorus and sulphur maybe combined also by
Ut 5

'u'i
melting them together without anv water; but the com-

3. \\ hen phosphorus is exposed to the atmosphere, bination takes place so rapidly, that they are apt to rush
provided the temperature is not lower than 43°, it emits out of the vessel if the heat is not exceedingly moderate
a u bite smoke winch has the smell of garlic, and is lu- 7. Phosphorus is capable likewise of combining withmi nous in the dark. This smoke is more abundant the manv other bodies; the compounds produced are calledhigher thv temperature is, and is occasioned by the gra- phosphurcts, which s >.

dual combustion of the phosphorus, which at iast disap- 8. Phosphorus; when used internally, is poisonous. Inpears altogether.
.

Very small quantities (as one-fourth of a grain), yet when
4. When a bit of phosphorus is put into a glass jar fil- very minutely divided, it is said by Lu'-oi to be very el-

at 50

at 41

at 99
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ficacious in restoring and establishing the force of young
persons exhausted by Bensual indulgence.

The affinities of phosphorus have not yet been ascer-

tained.

PHOSPHURETS, substances formed by an union of

the alkalies, earths, and metallic oxides, with phospho-
rus. Thus we have phosphuret of lime, &c.

Piiosi'iiciiKT of Antimony, When equal parts of an-

timony and phosphoric glass are mixed together with a

little charcoal-powder, and melted in a crucible, phos-
phuret of antimony is produced.

PliosPHUBET of Burytcs may be formed by putting a
mixture of phosphorus and barytes into a glass tube close

at one end, and beating the mixture by putting the tube
upon burning coals. These instances will he sufficient to

explain the nature of pbosphurets in general.

PHOT1NIANS, a sect of Christians in the fourth cen-

tury, so called from Pliotinus, their chief, who was bishop

of Sirmich, and maintained that Jesus Christ was true
man, but not true God, nor born before all ages; and that
he oidy began to be Christ when the Holy Spirit descend-
ed upon him in the river Jordan.
PHOTOMETER, Measurer of Light, in a cloudy

or bright day, or between different luminious bodies. A
good instrument of this kind is still a desideratum in phi-
losophy.

PHRASE, in grammar, a manner of speech peculiar-

ly adapted to certain occasions, arts, languages, &c.
PHRENETIC VESSELS. See Anatomy.
PHRENSY. See Medicine.
PHRYGANEA, a genus of insects of the order neu-

roptera. The generic character is, mouth without teeth,

with lour feelers; stemmata three; antennae longer than
thorax; wings incumbent, the lower pair pleated.

The genus pliryganea consists of insects which in point

of habit or general appearance bear a considerable re-

semblance to some of the phalana, and particularly to

those belonging to the division entitled tinese. They may
however be readily distinguished from moths by their

palpi or feelers, as well as by the stemmata situated on
he top of the head. The pliryganea proceed from aqua-
tic larva of a lenghtened shape, residing in tubular cases,

which they form by agglutinating various fragments of

vegetable substances, particles of gravel, &c. &c. These
tubular cases are lined within by a tissue of silken fibres,

and are open at each extremity. The included larva,

when feeding, protrude the head and fore parts of the

body, creeping along the bottom of the waters they in-

habit, -by means of six short and slender legs: on the up-

per part of the bark, in most species, is situated an up-

right papilla or process, serving as a kind of prop or stay,

preventing the case or tube from slipping too forwards

during the time the animal is feeding.

Of the European pliryganea, one of the largest is the

phryganea grand is of Linnaeus, usually measuring some-

what more than an inch in length, and having very much
the general aspect of a phalana: the upper wings are grey,

marked by various darker and lighter streaks and specks,

and the under wings yellowish-brown and scmitranspar-

ent. The larva, which measures near an inch and three

quarters in length, is of a flesh-coloured grey, with brown
head and legs, and inhabits a tube composed of pieces of

bark, small fragments of grass-stalks, or other substan-

ces. Like other larva of this genus, it is known by the

nameof cadew-worm, or cad-bait, and is frequently used
by anglers as a bait. When arrived at full growth, it

fastens the case or tube by several silken filaments to the
stem of some water-plant, or other convenient substance,

in such a manner as to project a little above the surface
of the water; and casting its skin, changes to a chrysalis

of a lengthened shape, and displaying the immature limbs
of the future pliryganea, which in the space of about
fourteen days emerges from its confinement.

Phrygania rhombica is a smaller species than the
former, and is of a yellowish-brown colour, with two
obliquely transverse rhomboid semitransparent white spoti
on each upper wing; the lower wings being whitish, with
a tinge of yellow-brown towards the upper edge. The
larva forms its case ofsmall pieces of the slender stems of
water-grasses or other plants, curiously disposed in an
obliquely transverse direction. It is of a greenish-brown
colour, and like the former, is found in rivulets and stag-
nant waters. The larva of the phryganea in general
feed not only on the smaller water-insects, but on the

spawn of fishes, and even on the young fry itself. There
are twenty-four species.

PHRYMA, a genus of the didynamia gymnospcrmia
class and order. The essential character is, seed one.

There are two species, herbs of North America and tlie

Cape.
PIIRYN1UM, a genus of the monandria monogvnia

class and order. The calyx is three-leaved; petals three,

equal; nectarine; tube filiform; border four-parted; cap-

sule three-celled; nuts three. There is one species, a

plant of Malabar.
PHTHISIS. See Medicine.

' PHYGETHLON, in surgery, a broad, but not much
elevated tumour, of the same nature with the bubo. See
the article Bubo.
PHYLACTERY, in antiquity, a charm or amulet,

which being worn, was supposed to preserve people from
certain evils, diseases, and dangers. The Jews were re-

markable for wearing phylacteries of parchment, in the

form of slips or rolls, wherein were written certain pas-

sages of the law: these they wore upon their foreheads,
and upon the wrists of their left arms. The modern Jews
think themselves under no obligation to this practice,

which they observe only at morning prayers.
PHYLACHNE, a genns of the dioecia monandria

class and order. The calyx is three-leaved, superior; co-

rolla funnel-form; fern, stigma four-cornered; capsule in-

ferior, many-seeded. There is one species, a small mos-
sy plant of South America.
PHYLICA, bastard alaternus, a genus of the mono-

gynia order, in the pentandria class of plants; the peri-

anthium five parted, turbinate; petals none; capsule tri-

coccous. There are twenty species, of which three are

commonly kept in the gardens of this country; but being

natives of warm climates, they require to be kept in pots,

and housed in winter. They are all shrubby plants,

rising from three to five or six feet high, and adorned
with beautiful clusters of white flowers. They are pro-

pagated by cuttings.

PHYLLANTHUS, sea-side laurel; a genus of the tri-

andria order, in the monoecia class of plants. The male

calyx is six parted, bell-shaped; no corolla; female calyx
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six-parted; styles three, bifid; capsules three-relied; seeds

solitary, roundish. There are eleven species, all of

them natives of warm climates; and rise from twelve or

fourteen feet to the height of middling trees. They arc

tender, and cannot be propagated in this country without

artificial heat.

PHYLLIS, a genus of the pentandria digynia class

and order. The stigmas are hispid, fructifications scat-

tered; cal. two-leaved, obsolete; corolla five-pctalled;

seeds two. There is one species, a herb of the Canaries.

PHYSALIS, the winter cherry, a genus of the mono.
gynia order, in the pentandria class of plants. The co-

rolla is wheel-shaped; stamina converging; berry within

an inflated calyx, two-celled. There are seventeen spe-

cies, of which the most remarkable is the alkekengi, or

common winter-cherry. This grows naturally in Spain

and Italy. The flowers are produced from the wings,

standing upon slender footstalks; they are of a white co-

lour, and have but one petal. They are succeeded by round
berries about the size of small cherries, inclosed in an in-

flated bladder, which turns red in autumn; when the top

opens and discloses the red berry, which is soft, pulpy,

and filled with flat kidney-shaped seeds. The plant is

easily propagated, either by seeds, or parting the roots;

and is very hardy.

PHYSETER, Cachalot, a genus of fishes of the or-

der cete. The generic character is, teeth visible in the

lower jaw only; spiracle on the head or snout. I. Phy-
seter macrocephalus, blunt-headed cachalot. This whale,

which is one of the largest species, is scarcely inferior

in size to the great mysticcte, often measuring sixty feet

or more in length. The head is of enormous size, con-

stituting more than a third of the whole animal; the

mouth wide; the upper lip rounded, thick or high, and
much broader than the lower; which is of a somewhat
sharpish form, fitting, in a manner, into a longitudinal

bed or groove in the upper. The teeth, at least the vi-

sible ones, as mentioned in the generic character, are

situated only in the lower jaw; and when the mouth is

closed, are received into so many corresponding holes

or cavities in the upper: they arc pretty numerous, ra-

ther blunt, and of a somewhat conic form, with a ve\'y

slight bend or inclination inwards. There are also, ac-

cording to Fabricius, small, curved, flatfish, concave,

and sharp- pointed teeth, lying almost horizontally along

the upper jaw; though, from their peculiar situation and

size, they are not visible like those of the lower; being

imbedded in the fleshy interstices of the holes which re-

ceive the lower teeth, and presenting only their internal

concave surfaces to meet Ihe latter when the mouth is

closed. The front of the head is very abrupt, descen-

ding perpendicularly downwards; and on its top, which

has been improperly termed the neck by some authors,

is an elevation or angular prominence containing the

spiracle, which Appears externally simple, but is double

within. The head is distinguished or separated from

the body by a transverse furrow or wrinkle. The eyes

are small and black; and the ears or auditory passages

extremely small. About the middle of the back is a

kiuil of spurious fin, or dorsal tubercle, of a callous na-

ture, not moveable, and somewhat abrupt or cut off be-

hind. The tongue is of the shape of the lower jaw, clay-

coloured externally, and of a dull red within. The

throat is but small in proportion to the animal. The
body is cylindrical beyond the pectoral fins, growing
narrower towards the tail. The colour of the whole
animal is black, but when advanced in age grows whit-

ish beneath. It swims swiftly, and is said to be a vio-

lent enemy to the squalis carcharias, or white shark,

which is sometimes driven ashore in its endeavours to

escape, and according to Fabricius, will not venture to

approach it enemy even when dead, though fond of

preying on other dead whales. This whale also devours
the cyclopterus lumpus, or lump-fish, and many others.

The Grcrnlanders use the flesh, skin, oil, tendons, &c.
in the same manner as those of the narwhal. Jt is

reckoned very difficult to take, being very tenacious of

life, and surviving for several days the wounds it re-

ceives from its pursuers.

It is in a vast cavity within the upper part of the head
of this whale, that the substance called spermaceti is

found, which, while fresh and in its natural recepticle,

is nearly fluid; but when exposed to the air, concretes

into opakc masses: this substance being so universally

known, it becomes unnecessary to describe it farther.

A more curious and valuable production, the origin of

which had long eluded the investigation of naturalists,

is obtained from this animal, viz. the celebrated perfume
called ambergris, which is found in large masses in the

intestines, being in reality no other than the feces.

2. Physeter catodon, small cachalot. This species is

of far inferior size to the former, measuring about twen-
ty five feet in length. In its general structure, it is al-

lied to the preceding, but has a smaller mouth in propor-
tion, and is without any visible protuberance on the back.
It is found in the northern seas.

3. Physeter microps, small-eyed cachalot. This is of

equal, and sometimes even superior size to the fust-de-

scribed species, and is a native of the northern seas.

The head is very large, and nearly half the length of
the body: Ihe eyes extremely small, anil the snout slight-

ly obtuse: on the back is a long and somewhat upright
narrow and pointed fin. This species swims swiftly, and
is said to be a great enemy to the porpoise, which it pur-
sues and preys upon. Its colour is blackish above, and
whitish beneath. Some of the supposed varieties of this

whale are said to grow to the length of eighty or a hun-
dred feet. The teeth are of a more curved form than
the rest of the genus.

Physeter tursio, high-finned cachalot. This is parti-
cularly distinguished by the great length and narrow
form of its dorsal fin, which is placed almost upright on
the hack, and is said by some authors to appear at a
distance like the mast of a small ship; the animal grow-
ing, if we may believe report, to the length of a hundred
feet. In its general appearance it is said much to resem-
ble the former species, of which it may perhaps he a va-
riety rather than truly distinct; but so much obscurity
still prevails with respect to the cetaceous animals, that
this point must be considered as very doubtful.

PHYSICIANS. No person within London, nor within
seven miles of the same, shall exercise as a physician op
surgeon, except he is examined and aprioved by the
bishop of London, or by the dean of St. Paul's, calling
to them four doctors of physic, and for surgery, other
expert persons iu that faculty, of them that have been an-
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proved; upon the pain of forfeiture for every [month 51.

one half to the king, and the other half to any that will

sue. 3 II. VIII. C 11.

One that has taken his degree of doctor of physic in

either of the universities, may nut practise in London,
and within seven miles of the same, without licence from

the college of physicians. And it has been held, that if

a person, not duly authorized to be a physician or sur-

geon, undertakes a cure, and the patient dies under his

hands, he is guilty of felony; but he is not excluded from
the benefit of clergy.

PHYSICS called also physiology, and natural philo-

sophy, is the doctrine of natural bodies, their phenome-
na, causes, and effects, with their various affections, mo-
tions, operations, &c. So that the immediate and pro-

pet* objects of physics, arc body, space, and motion.

PHYSIOLOGY is a word which, in its etymological

signification, comprehends the science of nature in ge-

neral; modern use, however, has restricted it to that

department of physical knowledge which has alone re-

lation to organic existence; and indeed, when employed

as a generic term, without any specific indication, it is

made exclusively to denote the science of animal life.

Naturally organized bodies are those which have " an

crigin by generation, a growth by nutrition, and a ter-

mination by death." In endeavouring, however, to mark
the precise distinction between living or organic, and

matter which is inanimate or destitute of vitality, it will

he found of considerable import to ascertain the prime

characteristic of either, or that to which all other laws

influencing them act in subordination.

It is indivisibility, or mutual connection of parts with

the whole, which appears to constitute the essential

character of a living organized body. '« The mode of

existence in each part of inanimate matter belongs to it-

self, but in living bodies it resides in the whole." Se-

parate a single branch from a tree in the full vigour of

vegetation, and the part thus separated shall immediately

droop, and shall shortly die; that is, it will cease to be

influenced as formerly by air, heat, and other powers

which support vegetation; will no longer display those

phenomena which had previously resulted from the agen-

cy of such powers; will become, in the language of Ihe

Brunonian philosophy, unexcitable, and subject to the

government of new laws. In the animal creation, also,

the same effect will result from the same process: if a

limb is separated from an animal body, the life of such

limb, without any apparent injury to its organization,

-will be inevitably destroyed. Supposing we have thus

reduced organic to inorganic, living to dead matter, in

an animal body, for instance, let us pursue our experi-

ments on the 'material thus changed; let the part to

which wcNhave given a new mode of existence be itself

divided, and we shall now End nothing of the like result,

as in the first process, to t..ke place; its quality b\ this

last operation will only be altered inasmuch as its quan-

tity is diminished. Eaeh part will be found to have a

separate and independant existence. There has been no

connecting integral principle interfered with; and. placed

exactly under the same external circumstances, an iden-

tity in the mode of existence would he retained to the

end of time by each division. Let us pursue our experi-

ments still further. Let us subject the two parts to a

difference of external circumstance; enclose one in an

atmosphere of 40° of heat, the other in 100°, and the

consequence will be a deprivation of that identity which

till now they had retained. Each part will not continue

the same mass of dead matter, but will assume a new
character. Now it will be evident that in these experi-

ments we have operated an essential change; and in each,

of an essentially different nature. By separating a part

from the whole of an organic body, we effect the loss of

its vitality, even though such external agents shall conti-

nue to be applied as previously operated its life and

growth. By a further mechanical separation we do not

effect an alteration in quality, in any other way than as

this will depend on quantity, until we occasion a change

in exterior agents; by which change, however, we finally

ensure an actual alteration of principle or composition,

as well as of aggregate power.

We have thus endeavoured to illustrate the simple and

prime characteristic of organic as separated from inor-

ganic bejng. But physiology we have said, according to

the general acceptation of the word, confines its re-

searches to animal life; what this last has peculiar to

itself, it will be proper further to state. The usual di-

vision of organized existence is into animal and vegetable;

the former possessing those faculties from which result

sensation and loco-motion; the latter being destitute of

such faculties: an opinion indeed has recently been ha-

zarded that such division is unfounded and artificial;

that vegetable and animal life are subject to the same

laws; that plants are not merely organized, but animal-

ized; that their motions indicate sensation and conse-

quent volition. To enquire into the grounds of these

assumptions, does not fall within the province of the

present article; we are to take for granted the negative

of the proposition, and proceed to consider first, the pri-

mary faculties, and secondly, the resulting functions, of

those existences which are universally acknowledged to

be possessed of the powers of feeling and of motion, and

are truly and evidently annualized.

Of Sensibility. Irritability, and the Vital Principle.

Sensibilty has been defined the faculty which organs

have of feeling; the aptitude they possess of* perceiving,

by the contact of an extraneous body, an impression

more or less powerful, which changes the order of their

motions, accelerates or retards, suppresses or completes

them " This faculty," says the author from whom we

have taken the definition (M. Ric hcrand,) " generally

diffused in our organs, does not exist in all to the same

degree. In some it is obscure and scarcely apparent,

and seems reduced to a degree absolutely indispensable

for the fluids to determine the actions necesssary to the

functions they ought to perform. It should seem" that no

part of the body can do without this sensibility abso-

lutely necessary for life. Without it, how could various

organs act upon the blood, to draw from it the means of

their nutrition, or materials for the different secretions?

Therefore this degree of sensibility is common to every

thing which has life: to animals and vegetables: to a

man when asleep and awake: to the foetus and the infant:

to the organs of assimilating functions: and to those

which put us on a level with surrounding beings. This

" of sensation could not have been sufficient frr

the existence of man, and of beings resembling him. el-
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posed to numerous connections with every tiling that sur-

rounds them; therefore they possess a sensibility far

superior, by which the impressions affecting certain or-

gans ;ire perceived, judged, compared, &c. This sort of

sensibility would be more properly called perceptibility,

or the the faculty of judging of the motions experienced.

It requires a centre to which the impressions have a mu-
tual relation; therefore it only exists in animals which,

like man, have a brain, or something equivalent in its

place; whilst zoophytes and vegetables, not possessing

this central organ, are both destitute of this faculty;

however, polypi, and several plants, as the sensitive,

have certain spontaneous motions, which seem to indicate

the existence of volition, and consequently of percepti-

bility; but these actions, like that of a muscle from the

thigh of a frog excited by the galvanic stimulus, are oc-

casioned by an impression that does not extend beyond
the part itself, and in which sensibility and contractility

exist in a confused state." Elements of Physiology by
A. Richerand, translated edition.

By the above definition and desription of simple sen-

sibility, as opposed to perceptibility, it will appear that

our author does not consider sensation as the necessary

consequence of the faculty which he terms sensibility.

The author, however, whom we have quoted, admits

that this kind of latent and imperceptible sensibility

'cannot be exactly compared to that of vegetables, since

the parts in which it resides, generally possessing such a

small share of sensibility in a state of health, have an in-

creased or percipient degree of sensibility when in a state

of disease;" and after giving examples of this, he adds,
« should it not be suspected that if we have not aconscious-
ness of impressions made upon our organs by the fluids

contained in them during health, it is. from our being ac-

customed to the sensations they excite almost uninterrupt-

edly, of which we have only a confused perception, that

terminates imperceptibly? And may we not be permitted

in litis point of view to compare these organs to those in

which reside the senses of vision, hearing, smell, taste,

and feeling, which can no longer be excited by habitual

stimuli to which they have been long accustomed? Wc
find, however, some difficulty in admitting this principle

even with the modification proposed. If sensibility be-

comes in this manner latent, or we cease to take cogni-

zance of such functions as are exercised independently of

the will merely by the force of habit, does it not follow

that the origin of these functions, at least in their aggre-

gate, would have been accompanied by more sensation

than is consistent with the healthy state? Thus the mo-
ment an animal became conscious of existence, it would
be the subject of impression sufficiently violent to des-

troy, or at least to derange life. Does it not appear that

involuntary living action results from a principle dis-

i,

simular to that which is preceded by sensation; and that

I

the sensibility here spoken of is a kind of intermediate
faculty between that which gives sensation and volition,

and that upon which muscular irritation or contraction

from stimuli depends? When the galvanic experimenter

F
excites actions in the musics on the insulated thigh of a

frog, it cannot be supposed that such actions are attended

by perception (for, as it has been properly observed by

M. Cuvier, " it appears repugnant to the notions we

I
entertain of self, and of the unity of our being, to admit
the possession of sensation by these fragments;") al-

though the actions arc excited through tha medium
nervous excitability, and are of a different nature from
those which would follow a mere irritation of the muscu-
lar fibre. May we not then conclude that the nervous
organization is endowed with a susceptibility indepen-

dantly of actual, or what M. Richerand perhaps impro-

perly denominates percipient, sensibility; and that it is

through the medium of this faculty that the incessant and
unperceived performance of the vital functions is accom-
plished? When the voluntary faculty ceases to acknow-
ledge its accustomed and appropriate stimuli; when sen-

sation for a time is totally suspended, as in apoplexy, or

in experiments on frogs by pouring opium on the brain

of these animals; the functions of vitality are still pre-

served by means of the susceptibility now alluded to.

We have elsewhere endeavoured to prove that convulsive,

agitation, whether taking place in the muscles of volition,

or in those organs which are independant of the will,

results from deficient or transient excitement (See Me-
dicine, section Nervous Diseases;) and such defective ex-
citement seems to result from an unhealthy condition of
this nervous susceptibility, which, in instances of sud-
den death produced by an abrupt and entire abolition of
the sentient and loco-motive faculty, for some time lon-
ger lingers in the system, deranged indeed, but not yet
destroyed, and produces those spasmodic motions which
arc observed in an animal body under the circumstances
which we are now supposing. When, for instance, a do-
mestic fowl is deprived of life, either by its head being
severed from its body, or by the more common mode of
screwing the neck, a spasmodic convulsive kind of velli-

cations will be observed, and indicate, the remains of this

susceptibility of action, for some time, after perception
or actual sensation is gone. If the principle now con-
tended for is admitted, our compassion for the animal in
this state would be misapplied; and it must likewise fol-

low that the notion which has been maintained by some is

altogether erroneous, of death from decapitation being a
lingering, and therefore cruel, mode of terminating ex-
istence. In the case, however, of articulated worms, a
like separation of parts does not appear to operate the
same immediate destruction of the sensitive and loco-
motive faculty; for as in them there is no single brain,
but ganglia, as the centres of sensation and commencing
points of volition. Each part of a divided worm is thus
a distinct living and sentient being. From the remains
of this principle of susceptibility may originate those
convulsive affections which almost invariably precede
death in the course of nature, and which are oftentimes
exhibited in a violent degree for some time posterior to
the departure of the sentient or perceiving faculty; but
which last is itself destroyed prior to the total destruc-
tion of muscular irritability, or the vis insita of Haller.
This last (Hallerian irritability) is denominated by mod-
ern physiologists, contractility. As actual sensation is

demonstrably produced through the medium of nerve, so
" the general organ of motion is the fleshy or muscular
fibre. This fibre contracts itself by volition, but the will
only exercises this power through the medium of the
nerves. Every fleshy fibre receives a nervous filament,
and the obedience of the fibre ceases when the communi-
cation of that filament with the rest'of the system is in-
tern)pted. Certain external agents applied immediately
to the fibre likewise cause contractions, and they pve.
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serve their action upon it own after the section of its

nerve, or its total separation from the body, during a
period which is longer or shorter in different species of

animals. This faculty of the fibre is called its irritabili-

ty. Does it in the latter case depend upon the portion of
the nerve remaining in the fibre after its section, which
always forms an essential part of it? or is the influence

of the will only a particular circumstance, and the effect

of an irritating action of the nerve on a faculty inherent

in the muscular fibre? Haller and his followers have adopt-
ed the latter opinion; but every day seems to add to the pro-

bability of the opposite theory."—Cuvier's Comp. Anat.

If, however, we resort to analogy, which, in the pre-

sent state of our knowledge with respect to the compo-
sition of muscular fibre, is all the aid with which we are

furnished to solve the question of distinct or separate

residences of nervous and muscular power, we should

perhaps be compelled to revert to something like the

tlallerian doctrine of a vis insita. or independaut excita-

bility, and conclude that the nerves are merely instru-

ments by which the faculty of contractility is developed,

and that this faculty may otherwise be produced by ex-

traneous stimuli, without the interference of the nerves.

Many plants are possessed of contractile, although not

(as it appears) of actually sensitive and loco-motive

power: this contractility, from the mode of its excitation,

and from the phenomena which it exhibits, seems in every

way similar to the irritability of the animal fibre, never-

theless neither brain nor nerves have hitherto been de-

tected in vegetables. The attempts to prove that irrita-

bility and sensibility are one, seem to proceed from the

general tendency observed in the philosophy of the pre-

sent period, to strain the analogy between vegetable and
animal life. M. Delametherie, a French physiologist,

carries this doctrine to the extent of denying the exis-

tence in toto of any distinct muscular fibre. The sub-

stance which has been ordinary considered to be muscle,

he considers as " a congeries of blood-vessels, lympha-

tics, and nervous filaments, bound together by cellular

membrane, in the interstices of which are deposited ani-

mal gelatine and fat." Considerations sur les Etres

organises, &c.

It appears to us. however, that sensibility and irrita-

bility, although intimately connected, and never separate

in a living animal body, are yet distinct principles; at

least, that more and stronger facts than have hitherto

been advanced, are requisite to the full establishment of

the modern doctrine, « that they are in effect the same
property."

Irritability, or the power of contraction upon the ap-

plication of stimuli, has been divided into two species;

the one has been named by some physiologists the tonic

power, the other musculosity: this difference, however,

rather refers to the difference of exciting power, by

which is called into action the one and the other; » the

slow, gradual, and tonic-like action of the bladder in ex-

pelling the urine," seems principally to vary from that

of the voluntary muscles by being more beyond the in-

fluence and caprices of the will.

The most remarkable characteristic both of sensibil-

ity and irritability (forming together vital excitability)

is, that as they are subservient to different purposes, and

resident in various organs, they are susceptible of ileve-

'fopement or excitation, by peculiar and respective agents.

2

Thus light is a stimulus to the eye, sound to the ear, a

sapid substance to the taste, and an odoriferous body to

the smell. Thus mercury will stimulate the hepatic, fox-

glove the renal viscus, although in each instance the in-

divisible faculties of sensibility or irritability are called

into play; and no difference indicating peculiar excita-

bility can be traced by the anatomist in the arrangement,

or the chemist in the composition, of the ultimate fibrillse

constituting either the nerves or the contractile organs of

these respective parts.

The animal frame is thus supported in the same man-
ner as a piece of complicated machinery, composed of

several springs, each of which is kept in exercise by a

principle peculiar to itself, while the combined effect of

them all is one resulting whole, effected by one prime and
operating principle; this, in the living machine, is named
the vital principle, of which we are now to speak.

Researches into the nature and cause of living actions,

appear to have been impeded by errors arising from dif-

ferent, and in one sense opposite sources; the one of old,

the other of modern date. The earliest philosophers

could not have been long in observing, while contem-

plating the phenomena of life, " that it exhibits an order

of truths peculiar to itself, which is no where to be found

beyond the sphere of living existence." (Dumas.) Be-

fore the proper boundaries were discovered of human
research, and the true nature of philosophizing ascer-

tained, these phenomena were accounted for by the sup-

position of an occult agency endowed with intelligence,

and acting with design; hence the origin of the vague

terms archseus, or presiding power, vis naturae medica-

trix, nature, and other expressions, the inventors of

which do not appear to have been conscious that they not

merely amount to a confession of ignorance, but mislead

the judgment by attaching it to certain preconceived

systems framed from ideal knowledge. It is the province

of philosophy not to imagine but to infer. When it is

observed, that life in all its modifications and stages, re-

quires for its developemcnt and maintenance the inces-

sant agency of peculiar powers on matter peculiarly

constructed, as in the experiments before alluded to, we

are not merely justified in concluding, but we are irre-

sistibly impelled to the inference, that the combination of

effects to which we have applied the term life results

from such agency on such organized matter. The na-

ture of th<i link which constitutes this connection may
for ever be concealed, but the connection itself is demon-

strated. The idea of life then is not to be confounded

either with the abstract nature of the matter acted upon,

or the agents through the medium of which it is produced.

" There is no interior independaut spring of action or

support," there is no exterior abstract power. In the

employment then of the term vital principle, we ought to

be regarded as simply announcing a fact, not as convey-

ing a notion of cause; and in this view it will appear*

contrary even to the sentiments of some authors from

Whom it is almost temerity to differ, that the passive

rather than the active voice of verbs, should be made use

of in cslculations on vital forces and effects. See the

articles Brdnonian System; and likewise Mkdicine,
section Fever.

But an error from a different source than that just al-

luded to, appears to have insinuated itself into the phy-

siology of the present day, viz. that of too hastily regis-
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tering under one head, facta which both in their origin

and result, are of a nature essentially different. SVe

allude to the chemico-animal philosophy which has re-

cently become so prevalent, especially in the French and
German schools. Against this physiology we do not

think it right to urge the objection which has been ad-

vanced, that it encourages materialism, and leads to

conclusions destructive of morality; for besides that we
doubt the justness of the accusation, it ought always to

be recollected, that it is not until physiology terminates,

that metaphysics commences.
In consequenceof the radical change which has recently

been effected in the whole body of chemical science, phy-
siological researches have received a fresh impulse and
a new direction. By modern chemistry many facts in the

animal economy have been fully developed, which were
before concealed. Such, however, is the proneness of

mankind to extremes, that in this as in other instances,

the auxiliary lias been made to usurp the rights of the

principal; chemical affinity has been supposed fully ex-

plicative of living actions, and the idea of animation be-

ing regulated by a distinct principle ridiculed as vision-

ary. We believe, however, the ridicule to have been
misapplied: and though equally ready with our modern
physiologists to oppose the admission of « an occult

cause" as the cause of life, we must still maintain that

the attractions of matter, in the mode they contend for,

are of a nature very different from those resulting from
the agency of the life-producing powers on an organized
body. For example: muscular contraction is generated
by an abundant variety of external stimuli; among these,

oxygen has been found to be one of the most active; the

effect of the above agent has been therefore preposte-

rously confounded with the agent itself, oxygen has been
imagined to be the principle of irritability, and the de-

veloprment of life by consequence has been supposed im-
mediately to result from its combination with the animal
fibre; with equal justice might opium or any other sti-

mulus be in tliis manner as it were vitalized.

But it will be urged that the oxygenous theory of life

has been abandoned; nor should we perhaps be justified

in bringing it to notice, did it not appear that those hy-

potheses which are at this instant in repute are founded
upon precisely the same principles with the conjectures

which originated with Dr. Girtanncr. Thus it has been

inferred that the newly discovered source of nervous ex-

citation operates upon the muscles, by virtue of an at-

tractive power in the muscular fibre for the galvanic flu-

id, much in the same manner as an acid rushes into com-
bination with an alkali, or as oxygen unites itself with

an inflammable base. » I suppose, (says M. Delame-
therie) that muscular contraction is produced by the heat
which accompanies the extrication of the galvanic fluid,

upon the same principle that a piece of skin contracts which
is brought aeartho fire, or on which is poured a concen-
trated acid, a caustic alkali, or any other caustic body."
From such mode of reasoning it has been inferred, that

the science of medicine is resolvable into a combination
and separation of principles as in the chemist's labora-

tory; and thai lift and health are to be preserved and re-

stored in the same manner as a fluid body is made viscid

b\ the introduction of a foreign principle. Thus we have
found in the writings of medical systematics of this class

the processes described, and the results confidently anti-

cipated, of oxygenating, deoxygenating, by peroxygenat-
ing, and galvanizing, the animal frame.

It is however obvious, that these speculations are. fun-
damently erroneous; for life and health arc built upon a
firmer basis than that cither of aggregative or chemical
attraction. The intimate bond of union between every
the most minute portion of a living body, must be severed,
the indivisibility of the frame must first be dissolved, in

a word life must have deserted the body, before the above
powers can be admitted. In what manner, according to
the tenets we are now canvasing, could that remarkable
property of animal life (caloricite) be preserved, of re-
taining a regular quantity of interior, amidst all the vi-

cissitudes of exterior, heat? Almost every chemical com-
bination is effected by a variation, and in very many
cases, a trivial variation, in temperature; but the living
body is capable of sustaining or of resisting heat to a de-
gree which would immediately change animal or vegeta-
ble substance deprived of life into substance of a totally
different nature.

Life, in the systems we are commenting upon, appears,
as before observed, to be confounded with that which
produces or elicits life. Vital phenomena are not observed
and arranged in their natural and regular sequence;
enquiries are instituted from a wrong point; thus, al-
though we even accede to the position of M. Cuvier,
" that the living and contracted muscular fibre is not,
strictly speaking, the same body, nor composed of the
same chemical materials, as the relaxed or inactive
fibre," we are not therefore compelled to the alternative
of referring the commencement of muscular action to a
change of affinity; or with Humboldt and others, to ac-
knowledge that the primary operation of every agent on
living matter is virtually an instance of chemical com-
bination.

Let us follow in idea, the influence of the most minute
portion of some materials which effect an instantaneous
change on every the most distant fibre of the body, we
shall often find, for instance, an immediate excitation of
all the vital functions, result from their reception into the
stomach; now, allowing that the change thus oneratcd
occasions an abundance of new combinations strictly
chemical, in the fluids and solids, does it therefore follow
that the primary impulse on the excitability is a chemi-
cal process? if so, how could a similar result be obtained
from a cause ab originc mental? or how could the man-
dates of the will contract the fibre?

Without further enlargement, therefore, (and was it
not for the practical importance of the subject, we should
conceive an apology already due to the reader,) we trust
we may be permitted to conclude, that' as the natural
philosopher demonstrates a particular quality in bodies
to be proportioned to their quantity, and designates this
principle by the term gravitation; as the chemist finds
the mixture of two different bodies to form a third, and
refers it to the affinity of their minute particles; so the
physiologists, recognizing the difference of character in
the phenomena of life from either of the above modifica-
tions of being, makes a separate register or classification
of such phenomenal under the comprehensive title of the
vital principle; in other words, that " the primary mo-
tions of matter (or rather we should say, laws of nature")
are capable of division into the three classes of eravita
tion, chemistry, and life."

b
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lii the above sketch we have confined our observations

to what may be regarded the great characteristic of living

existence, indivisibility; under the immediate influence of

which the individual is preserved, and the species propaga-

ted; or the secondary faculties are exercised, of assimila-

tion and generation; these faculties we might now proceed

to notice; but as they branch out into several functions, it

will be more consistent with our limits to refer their consi-

deration to such functions which we are now to describe,

together with those resulting from sensibility and irrita-

bility, which it was however first necessary to view as in

a manner constituent parts of an indivisible whole.

Plan of a new Classification of the Functions of Life.

Reception of the food,

ft.

s

*.

Genus 1. Digestion extracts

the nutritive part.

Genus 2. Absorption carries

it into the mass of humours.
Order I.

Functions which
assimilate the ali-

ment by which the Genus 3. Circulation pro-

body is nourished. <j pels it towards the organs.

(Assimilating, in-

ternal, or digestive

functions.')

4

Genus 4. Respiration com-

bines it with atmospheric oxy-

gen.

Mastication,

Solution by the saliva,

Deglutition,

Digestion in the stomach,
duodenum,
intestines,

w Excretion of the fseces and urine,

p Inhalation of chyle,

lymph,

<( Action of vessels,

|

glands,

L the thoracic duct.

f Action of the heart,

arteries,

capillary vessels,

L veins.

f Action of the parieties of the thorax,
lungs,

<^ Alteration of the air,

in the blood,

LDi

{

Genus 5. Secretion causes

it to pass through several mo-
difications.

Genus 6. Nutrition applies "^

it to organs, to which it is to :

supply growth and restore \

their loss, J

lisengagement of animal heat.

Exhalation,
Secretion by follicles,

glands.

Different in every part according to the peculiar

composition of each.

Order II.

Functions which
form connections

with surrounding
objects.

(External or rela-

tive/unctions.)

Genus 1. Sensations inform j
the being of their presence.

Genus 2. Mations approach
,

towards or remove it from «^

them.

("the sight,

hearing,

Organs of<^ smell,

taste,

L feeling.

Action of nerves,

the brain,

Human understanding,

Sleep and watching,

Dreaming and sleep-walking,

Sympathy,
Habit,

f Organs and muscular motion,
The skeleton,

i
Articulations,

I Place.

rWalking,
Running,
Jumping,

Progressive motions,<
Swimming,
Flying,

Creeping.

Genus S. The Voice and

Speech cause it to communi-
cate with similar beings with-

out change of place.

The voice, (
A
/ti

1

C"1^dj °P ?
pe

?
cb'

I Modulated, or singing,
Stammering,

"} Lisping,

L
Dumbness,
Ventriloquism.
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OJ

Order I. "^

Functions which
require the concur
rence oi' both sexes. J

j> Conception and Generation.

Order II.

g ,p j Functions which .

.§ « "* exclusively belong"
5

to females.2

C8 ^, ^_>-

L

Gestation.

Delivery.

Lactation.

Growth.

Temperaments.

f irihty. <{ IdiosynCracy .

Human race.

{

{

{

{
r

1

L
r

1

General difference of the sexe9,

Hermuphrodism,
Systems relative to generation.

Of the uterus in a state of impregnation,

History of the embryo,
foetus and its membranes.

Of the uterus after delivery,

The lochias.

Action of the breasts,

Milk.
Infancy—dentition, ossification.

Puberty—menstruation,

Adolescence,

Youth.
Sanguine,
Muscular,
Biliary melancholic,

Lymphatic,
Nervous.

f Age of decrease.

Decrease. < Old age.

(.Decrepitude.

Death.
Putrefaction.

f European,

J Negro,

I
Mongol,

^ Ilyperbolean.

The preceding table (which we have taken from M.
Richerand) presents, perhaps, the most comprehensive
and accurate plan which has been formed of vital func-

tions; we shall therefore follow its arrangement, and in

instances where these functions have heen treated of un-

der separate heads, refer to them under their respective

titles.

Of digestion.

Digestion, or that function by which the dissolution of

the aliment is accomplished, and food is thus fitted for

the lacteal absorbents, will be found described under the

article of Digestion, Vol. I.; and for those varieties in

the digestive as of all other organs observed in different

animals, the reader is referred to Comparative Ana-
tomy.

Of absorption.

Absorption is that process by which the incessant

wj\ste of the system from the various secretions and ex-

cretions is constantly repaired. Thus after digestion

has converted the aliment into chyle, this fluid is taken
up by the lactcals or mesenteric absorbents, undergoes a
farther preparation in these vessels, is thence conveyed
to the thoracic duct, and at length enters the mass of

circulating blood, to furnish the requisite secretions, ex-

cretions, mid exhalations; in this manner a perpetual
change is operated in the materials of which an animal
body is composed, » for it should never be forgotten that

organized living matter compounds and decompounds
itself continuity." But this composition and decompo-
sition are perpetually under the influence of fibrous

stimulation. « Bach orifice of a lacteal and lymphatic,

endued with a peculiar degree of sensibility (susceptibili-

ty?) and power of contraction, dilates or contracts, ab-

sorbs or rejects, according to the mode in which it is

affected by substances that are applied to it." Thus when
the chyle is applied to the orifices of the lacteal vessels

(which have been termed chylous absorbents), it is not

solely by means of capillary or any other species of at-

traction, that this fluid is made to enter its appropriate
vessels, but such entrance is gained in virtue of the

power possessed by chyle of stimulating these organs;
a demonstration of which principle is furnished from
those substances being rejected which have not the pow-
er of producing that dilatation and contraction just
spoken of.

Anothcrcurious fact in supportof the principle thatsome
substances are not capable of exciting the absorbent vessels,

is furnished by those marks which sailors and others are
accustomed to imprint on their skin. These are generally
formed by first pricking holes in the cuticle, and then rub-
bing the part over with charcoal or gun-powder, substan-
ces which remain undissolved in the fluids, unabsorbed in

the lymphatics, and therefore continue through life. Indeed
solution is a necessary prelude to every case both of
lymphatic and lacteal absorption. It is then by the pecu-
liar action of the lymphatics on exhaled fluids, that
lymph is formed; and of the lacteals on the chyle, that
this last becomes annualized. Those glandular bodies
which are observed in these vessels arc supposed to have
a xery important influence on their contained fluids; and
" although it is not known precisely in what these alter-

ations consist of lymph and chyle, it may be said that
the object of the glands seems to be, to occasion the most
Ultimate mixture, the most perfect combination of ele-



PHYSIOLOGY.

ments; to impress a certain degree of animalization, as
proved by the great cone rescibility of lymph taken from
the vasa effereniia, or those which pass from glands; to

deprive them of mere heterogeneous principles, or, at

least, to alter them that they may not become hurtful in

passing into the mass of humours.'' Thus we find, that

after absorption has been in the first instance effected by
vital action, the contents of the absorbing vessels, still,

however, under the same influencing principle, are the
subjects of a species of animal chemistry.
As the course of the lymph and the chyle is less rapid

than that of the blood, the dilatations, curvatures, and fre-

quent communications of the lymphatics, must conside-

rably obstruct the progress of their contents; but the

principal cause of retardation is in the numerous glands
just mentioned, which every particle of lymph and chyle

has to pass through previously to its entering the blood-

vessels.

There are two questions remaining at issue respect-

ing the physiology of the absorbent system: 1st, Wheth-
er the distribution of these vessels is universal; and 2d,

Whether cutaneous absorption is effected independantly

of mechanical violence done to the cuticle. Anatomy
Las not hitherto detected absorbents in the substance of

the brain; but analogy, as well as the circumstances at-

tendant on diseases, disposes us to infer almost with cer-

tainty, their existence in every part. The second ques-

tion, although it has recently been negatived by high au-

thority (Dr. Rousseau, Dr. Clime. M. Seguin and
others), is generally supposed to be decided in the affir-

mative. The principal facts in support of the latter

opinion are, « the increase of weight in the body after a
walk in damp weather, the abundant secretion of the

urine after remaining for some time in a bath, the evi-

dent swellings of the inguinal glands after long-continu-

ed immersion of the feet in water, the effects of mercury
administered by friction, the external application of tur-

pentine without friction altering the urine, even when,
according to some, its entrance into the system by the

lungs had been guarded against, &c." to which Dr.
Watson's experiment may be added, of giving a New-
market jockey, previous to a race, a glass of wine about
an ounce in weight, and finding immediately after the

course, he had gained in weight 30 ounces.

Whether actual nutriment is introduced into the sys-

tem in the way of cutaneous absorption, is perhaps ex-

tremely problematical. Dr. Darwin, however, inclines

to this opinion, and among the nutrientia in his mate-

ria medica, classes both substances that are taken by the

surface and likewise by the lungs. Others have supposed,

and perhaps with justice, that all matter which is nutri-

tive must be received through the medium of the lac-

tcals.

Of the circulation.

As absorption to digestion, so the description of the

blood's circulation naturally follows to absorption, in

tracing the mysterious round of animal functions. In

describing the circulation, we shall, pursuing the order

of the above table, speak first of the action of the heart

secondly, of the arteries and capillary vessels; and third-

ly, of the veins.

Of the action of the heart. By referring to the article

Anatomy, the reader will fiwl the heart described as

consisting of four large cavities, all of which have t
communication with each other; of these the two ventri-

cles are in a manner the principal, the auricles the ac-

cessary cavities. In following the blood's course through

these different divisions, it will be necessary in the first

instance to suppose, that each cavity is filled and emptied

in a successive order. We then commence the descrip-

tion of the circulation, with the blood returning from eve-

ry part of the body, and collected in the two vena; cava
inferior and superior; these joining at their entrance

into the right auricle, pour their blood into this auricle,

which by consequence immediately contracts, and forces

the received blood principally into the coutiguous ventri-

cle: a small part, however, flows back into the cava. The
right ventricle now distended likewise immediately con-
tracts, and the blood is prevented from returning by the
tricuspid valve, so that only a small part flows back,
while the principal stream passes on into the pulmonary
artery, at the entrance of which are the sigmoid valves.

The blood is now impelled forwards through all the ve-

ry minute divisions of the pulmonary artery, and by
consequence through the lungs; in these organs it is ex-

posed to the air by the intervention of only a very thin

membrane. It now returns essentially altered, through
the pulmonary veins, into the left or more properly pos-

terior auricle; this cavity contracts in the same manner
with the right or anterior; there is a very partial reflux
of blood into the pulmonary veins, while the greater
portion is conveyed to the left ventricle, whence it cir-

culates through all the parts of the body; its return into
the auricle being prevented by the tricuspid, into the
ventricle from the aorta by the semilunar valves.

In the natural course of circulation, the above order of
successive motions is not pursued; for the contraction of
both auricles is simultaneous, as well as of the ventricles,
while the dilatation and contraction of the auricles and
ventricles are alternate to each other.
The quantity of blood propelled by each ventricular

contraction cannot much exceed two ounces; the force by
which the heart acts has been made a matter of mathe-
matical calculations; but all these calculations, like the
speculations of the chemical physiologist, cannot fail to
be erroneous, while the peculiar nature of the vital force
and action is disregarded. Keil estimated the power of
the heart to be some ounces, while Borelli calculates it at

180,000 pounds!
Dr. Harvey, the discoverer of the circulation, cenceiv-

ed the whole of the circulatory process to be effected by
the heart; in this, however, he was erroneous, for the
function is likewise greatly dependant upon—

The action of the arteries. These vessels, as it respects
the number, distribution, and coats, have already been
described in Anatomy. It is a remarkable fact, as sta-
ted by Mr. J. Hunter, that the elastic power is almost
the only one with which the parietes of the larger arteries
are furnished; while in those of smaller diameters, mus-
cularity or irritability predominates: and that this last in
the capillary vessels exists almost exclusively. « Thus
the passage of the blood into the large trunks in the vi-
cinity of the heart is principally occasioned bv the pro-
pulsion commun.cated by this organ; and circulation in
the larger vessels, as mentioned by Lazarius, is rather aa
hydraulic than a medical phenomenon; but in proportio*
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as it becomes distant from the centre several causes re-

tard it; and the blood could not arrive at every part,

were not the arteries, which are more active in propor-

tion to their srnallness and distance from the heart, to

act and propel it towards all the organs." (Richerand.)

So erroneous was the opinion of Dr. Harvey.
The mechanical sources of the blood's retardation are,

1st, increase of space occupied by the arteries; for the

collection of all the branches from a trunk would form a

larger area than that of the parent branch. 2d, the re-

sistance made by the curvatures of tbe arteries; this me-
chanism, its cause and effect, are beautifully illustrated

in the tortuous course observed in the internal carotid

which goes to the brain; by such mechanism an inordi-

nate flow of blood into this organ is in a great measure
obviated. 3d, Friction is said to impede the blood's mo-
tion; and lastly, its course is retarded by the angular dis-

tribution of the arterial ramifications.

The pulse of the arteries is vulgarly attributed to the

alternate contractions and dilatations of the heart; but it

is principally occasioned by that portion of the blood

which is propelled into the aorta, coining in contact with

the antecedent columns (for the arteries are always full),

and thus communicating an impulse; but being obstruct-

ed by this resistance, it forces itself against the sides of

the vessels, and gives them their pulsatory motion.

The pulse is more frequent in children, in females, and
in persons of much irritability. In man, and individuals

who are characterized by strength and regularity of ex-

citement, it is less frequent but more vigorous. In early

infancy, the pulsations are from 120 to 150 in a minute;

towards the end of the second year, they are about 100;

at puberty 80, manhood 70 to 75, and in elderly persons

60 or under. There arc great varieties in this respect;

Mr. Astley Cooper mentions in his lectures having seen

an adult with a natural pulse as low as 27, and it some-

times is more than 100.

Capillary vessels. Arteries arc described by some phy-
siologists, as terminating in anastomois, in exhalants,

in veins, in cellular texture, and in glands; others view

the only proper terminations of these vessels to be that

of their continuation into veins, which are connected with

the arteries by the intervention of the capillary vessels.

<t The origin of the veins is only from the most minute

extremities of the arteries, which are become capillary

from the great number of divisions, and return upon
themselves with a change of structure."

Dr. Harvey supposed that this communication was ef-

fected by an intermediate cellular substance; this, how-

ever, is the case only in some parts of the body, as in

the placenta, the spleen, and corpora cavernosa penis.

In the capillary vessels the colour of the blood is lost,

there not being here a sufficient mass of fluid to circulate

such a collection of red globules as is necessary to con-

stitute redness.

Action of reins. The venous is much more capacious

than the arterial system of vessels. " It is estimated

that out of twenty-eight or thirty pounds of blood, which

is about the fifth part of the weight of the body in an

adult man, nine parts are contained in the veins, and four

oiilv in the arteries."

In the arteries the circulation is effected by the action

of the heart, or of their own muscular and contractile

power; in the veins, however, these circulatory powers
have so trivial an energy, that nature has guarded against

impediments in the course of the blood through these last,

in some instances, indeed, has facilated this course, by
such a distribution of the vessels as shall ensure an ac-

tion of the muscles in propelling the vital fluid. The
motion too of the neighbouring arteries assists the venal

circulation, as also the valves, in like manner with those

of the lymphatics, which divide the column of fluid

into a number of small streams, equivalent to the diame-
ters of the spaces thus formed.

Although on account of the comparative tardiness of

venal circulation, and its not having such obstacles as

arterial, there is no pulse in the veins; yet, in the vicin-

ity of the heart, a species of undulatory motion is commu-
nicated to these vessels, principally occasioned by the

reflux of blood before spoken of.

Demonstrations of the circulation. If an artery is

opened, the blood is thrown out from the side next the

heart; if a vein is peirced, the contrary is observed. If,

again, a ligature is made on an artery, the course of the

blood is arrested above the ligature, if on a vein, below
it. Moreover in the semi-transparent vessels of frogs and
some other animals, the direct passage of the blood from
the heart to the arteries, and thence to the veins, may be
actually seen by the aid of a microscope.

Of the blood.

The blood circulating in its vessels has the character
of an homogeneous fluid; when separated, however, from
the body, or withdrawn from the sphere of vital influence,

it shortly divides itself into different parts. Immediately
upon separation it exhales a strong vapour, to the pre-

sence of which have, with some inaccuracy of language,
been attributed all its vital properties. After remaining
a short time at rest, the blood separates into two distinct

parts: the serum, which, according to the experiments of
modern chemists, holds dissolved albumen, gelatine, so-

da, phosphat and muriat of soda, nitrat of potash, and
muriat of lime; and the crassamentum, consisting of the
colouring part, which is considered as an albumen more
oxygenated and more concrescible than that of serum,
holding in solutioHsoda, phosphat of lime, and an excess
of iron. Secondly, of the fibrine, formerly called coa-
gulable lymph, which has a considerable analogy to mus-
cular fibre, and when distilled gives out a great quantity
of ammoniacal carbonat.
The above principles exist in the blood in a greater or

diminished proportion, according to the constitution and
health of the individual. In pale dropsical habits the
serum is by far more considerable in quantity than its

other parts; while the oxygenated albumen, or colouring
part containing iron, is under these circumstances de-
ficient. In diseases attended with high excitement, the
fibrine is in greatest proportionate abundance.
The order we have observed would now lead us to

describe the respiratory process, and the several pur-
poses it serves in the animal economy; to notice in detail

the action of the thorax, of the lungs, the alteration of
air effected by respiration* the consequent alteration in
the blood, and the disengagement of animal heat; for
these particulars, however, we refer to the article REsri-
EATloVj and proceed to enquire into the function

—
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Of secretion.

Sfcretion is that process by which is separated from

the Wood-vessels generally, but in one or two instances,

directly from the lymphatics, every species of animal

fluid. These are divided by Fourrroy, and other phy-

siologists, into, 1st, the saline, as the sweat and urine; 2d,

the oleaginous, or inflammable, as the fat cerumen of the

ears, &c. 3d, the saponaceous, as bile and milk; 4th, the

mucous, as those which are found on the surface of the

intestines; 5th, the albuminous, among which is classed

the serum of the blood; 6th, the fibrous, another part of

the last-mentioned fluid.

One of the most important and astonishing facts con-

nected with secretion is, that from precisely the same

fluid (the blood), are elaborated fluids of a nature widely

different from earh other, as well as from that whence

they proceed. Thus, what can be more unlike than the

urine and the blood from which it is prepared; or than

the urine itself, and every other secretion? This variety

of result, like others, has been referred to a mechanical

filtration, and to chemical action; but a knowledge of the

mechanism of the different glandular organs, still leaves

us ignorant of the actual manner in which is operated

this extraordinary change of combination. Secretion

is, therefore, a vital action; and with this, as an ulti-

mate fact, the physiologist must rest contented, while he

is justified in instituting a research respecting the che-

mical composition of the fluids formed, and in tracing,

as accurately as may be, the steps of their formation.

Secretory processes are divided into three kinds: 1st,

serous transudation, which is effected by a mere termi-

nation of arteries on the surfaces upon which the fluid is

poured out, without any intermediate structure; as on the

surface of the body, furnishing the sweat; and on the

membranes of joints, furnishing the lubricating fluids of

these organs. 2d, Secretion by follicles, crypt se, or la-

cunae, which are supplied with a great quantity of ves-

sels and nerves terminating on their surfaces, and an ex-

cretory duct originating from the follicles, &c. in the form
of a vas efferens. This kind of gland is found in the ear,

in the tonsils, and in all parts which secrete mucus. The
more complicated glands which serve for the third kind

of secretion, are viceral masses, constituted of an assem-

blage of nerves, and all kinds of vessels, disposed in pack-
ets, and united together by cellular membrane. These
are called conglomerate glands; those of a more simple

and smooth structure are named conglobate.

Secretion of tin'fat. Every fibre of the body is connect-

ed, and every organ enveloped by cellular texture. This
membrane, however, does not merely serve the purpose

of connection and envelopement, it is likewise the secret-

ory organ of the adeps, which is found enclosed in sepa-

rate cells in almost every part of the body. During life

this substance is in a state of scmifluidity, hut concretes

after death from the cessation of vital action, and the im-

mediate reduction of animal temperature. The secretion

of fat, both as to quantity and, in some measure, as to

quality, is differently regulated at different periods of life,

in different parts of the body, and under various circum-

stances of health. In early life the secretion is more
abundant immediately under the skin; hence the plump
appearance of infants. In more advanced years the sur-

face of the body is almost destitute of adeps, while the

tendency to its deposit is more internal. In an adult

man in health, the adipose substance is averaged at about

the twentieth part of the body's weight.

A chemical analysis of this fluid, proves it to partake
more of those principles which arc generally predomi-
nant in vegetable fluids, than other animal secretions'

that is, it contains but a small proportion of azote, and
an abundance of hydrogen and carbon. This circum-

stance, w ith the phenomena accompanying its dep sit and
reabsorption, seem to favour the supposition of its heim*
" a kind of intermedium for a portion of the nutritive mat-

ter extracted from the food, through which it must ne-

cessarily pass before it is assimilated to the individual,

of which it is destined to repair the loss." Thus an in-

dividual with much fat is able to abstain from food much
longer than an other without this supply, and, during
such abstinence, the collected fat is rapidly reabsorbed.

Adeps, however, serves other purposes in the animal
economy. Fat persons suffer less from cold than others-

this appears to arise from animal oil being a bad conduc-
tor of caloric. It serves likewise to facilitate motion, and
by surrounding the extremities of the nerves, obviates

inordinate sensibility.

Of nutrition.

Digestion, by which the aliment received into the sto-

mach is deprived of its nutritious particles; absorption,

which conveys such nitrituous portions into the fluids;

and the circulation, by which it is further conveyed to

the respective parts in older to undergo depuration by
the various secretory organs; are all preliminary and
subservient to the function now to be considered.
The indivisibility and individuality of the living body

can only be maintained by an incessant change of the

particles which enter its composition. " Thus the sinimal

machine is continually destroyed, and at distant periods

of life does not contain a single particle of the same con-

stituent parts." The most commonly adduced evidence

in favour of which, is the effect resulting from feeding

animals with madder; for during the time that this sub-

stance is made part of the food, the bones become of a red

colour, which is again lost if the madder is only for a

short time suspended: proving that there is a constant de-

composition and reformation even of those portions of the

frame, which, from their compact texture, must be sup-

posed the least susceptible of change As then the parts

of the body are constantly destroyed, new parts of the

same nature are as constantly required, and to supply

this demand is the office of nutrition. " A bone, for ex-

ample, is a secretory organ that becomes incrusted with

phosphatof lime: the lymphatic vessels, which in the. work
of nutrition perform the office of excretory ducts, remove
this salt after it has remained a certain time in the areola

of its texture. It is the same in muscles with respectto
fibrine, and in the brain with albumen." We, therefore,

find animal nutrition and organization, to consist in this:

that the aliments having been converted first into chvle,

and then into blood, and from this last having been fur-

nished the various parts, solid and fluid, of which the

animal is composed, such parts arc at leng h separated
by the peculiar action of their respective organs: thus the

body is supported by intussusception as it has been de-

nominated; a process very far different from that union



PHYSIOLOGY.

effected by mechanical juxtaposition of particles, or ope-

rated by chemical affinity.

It has ever been the aim of the physiologist, more es-

pecially of recent times, to detect the prime, and, in a

manner, common principle subsurvient to.nutrition, in or-

der to estimate the proportionate quantity of nutrient

matter furnished by different alimentary substances. We
must, however, assiduously guard against that fallacy

which would connect itself with our inferences from view-

ing the process of nutritive elimination as a process

merely of chemistry. The separation and assimilation of

nutritive matter, may be pronounced to have greater re-

ference to vital action than even to the substances them-
selves from which nutrition is extracted. For example:
Let us suppose, with Dr. Cullen and many others, that

the common principle drawn from alimentary matter is

saccharine; let it even be demonstrated tlKit such is the

case; it by no means thence follows that the administra-

tion of saccharine matter in any form would be the mean
of conveying into the system the largest portion of nutri-

tion.

This doctrine it will not be improper further to illus-

trate, by calling the reader's attention to circumstances

connected with one or two chronic maladies. Diabetes,

whether originating from a disordered state of the assi-

milative organs, from an improper action of the kidneys,

or, as appears most probable, from the conjunction of these

two, is occasioned more immediately, or at least the ema-
ciation which characterizes it, by a deprivation of sac-

charine matter from the frame; but the remedy for diabe-

tes is not of a saccharine nature: on the contrary, if the

disease admits of cure, such cure appears to be best en-

sured by an abstinence from all vegetable diet, by the ex-

clusive use of animal food, and by the administration of
certain astringent medicines. Again, in the rickets of
infancy, which has an unquestionable depctulance upon
a loss to the bones oftheir doe portion ofphosphat of lime,
the physician's object is not immediately to convey this

matter into the blood, but to restore that degree and kind
of excitement in the osseous vessels, from which the se-

cretion results; and this will be effected by materials
widely different, both in composition and abstract agen-
cy, from the substance, the deficiency of which is to be
remedied. What quantity of phosphat of lime is disco-
verable by the chemist in the common chalybeate prepa-
rations, or in the nutritive aliment, which, properly ad-
ministered, prove of such obvious and extensive utility in
the management of the complaint in question? Hence,
in another place, we were induced to remark, that the
proximate cause of rickets docs not so properly consist
in " a deficiency of that matter which should form the so-
lids of the system," as a deficiency of that excitation
upon which the formation and deposit of such matter are
momentarily dependant. See Infancy.
M. Richerand, in his excellent work on physiology,

states Ibat " the marine plant, the ashes of which form
soda, if sown in a box filled with earth that does not con-
tain a particle of that alkali, and moistened with distilled
water, furnishes it in as great quantity as if the plant had
been growing on the borders of the sea. in a swampy soil,

always inundated by brackish or salt water." Now
what would follow a deprivation for a time of oxygen,
light, oi- water, from such plant? Certainly a debilitated
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action, and consequent interruption of function. To re-

medy the disorder thus produced, we should not, how-
ever, apply to the plant the matter of which itself is com-
posed; but restore those agents, through the medium of

which it had preserved its due vitality. Have not ihese

facts of the subserviency of vital support to vital action,

been too much overlooked in the recommendation ami
imagined modus operandi of some medicines of modern
physicians? When Dr. Darwin inferred that calcareous
earth contributes to the nourishment of animals and ve-

getables, because " whatever has composed a part of an
animal or vegetable, may again, after its chemical solu-

tion, become a part of another vegetable or animal," was
not this vital agency and power of actually converting
materials into those of an opposite nature, in some mea-
sure disregarded? But this is not the place for specula-

tion. It is our business rather to compress than dilate;

and we shall conclude by observing, that the principle

now contented for, however important, is not to be re-

ceived or acted upon, either in articles of food, or medi-
cine, in an unqualified or unlimited sense. A due sup-
ply of appropriate fuel as well as of stimulus, is neces-
sary to support the flame of life. See Materia Meui
CA.

It will be proper before quitting this subject, to ob
serve, that as animal matter has been proved principally ^
to differ from vegetable, in containing a larger propor-
tion of azote than the latter, and the vital process of nu-
trition or animalization, however effected, has been
judged to be a species of azotification, the following ex-
tract on this subject is given from the work just alluded
to of M. Richerand: "Halle believes that the hydro-car-
bonated oxide, or principle of nutrition, is combined
with oxygen in the stomach and intestinal canal; whe-
ther the latter principle is introduced with the food into

the primse viae, or furnished by the decomposed humours.
The intestinal fluids sutler their azote to be disengaged,
which is carried to the alimentary base, and replaces
the carbon that has been attracted by oxygen to form
the carbonic acid. This gas, when in the lungs, and
again subjected to the action of atmospheric oxygen,
carries off a certain portion of its carbon; and as it dis-
engages the azote from venous blood, it effects a new
combination of this principle with the chyle; and when
propelled to the skin, the atmospheric oxygen again dis-
engages its carbon, and completes its azotification. Per-
haps even the cutaneous organ answers similar purposes
to the lymphatic system, as the pulmonary organ may
effect to the sanguiferous system."

It will be obvious to the reader, that the above theory
supposes nutrition to consist in the constant loss of car-
bon, and constant supply of azote. It is admitted, how-
ever, not to account for the formation of phosphoric salts,

adeps, and many other substances. It is, therefore, at
least defective.

On sexsatioxs.

The arrangement we have adopted now leads us to
notice those functions "which connect us with surroun-
ding objects;" and it was our original design in the pre-
sent article to have treated at length on the physiology
of the senses, especially of sight and hearing. Xih
last subjects, however, could not be made intcrcst'wig or
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even intelligible, without connecting them with the phi-
losophy of light and .sound, it lias been judged more ex-
pedient, in order to avoid repetition, to confine their

consideration exclusively to the articles Optics and
Sou.vns. The anatomy of the organs will be found un-
der the article Anatomy.

Of smell. As the expansion of the optic nerve into

the retina, constitutes the immediate instrument of vi-

sion, by being peculiarly invested with the faculty of
perceiving light; as the portio mollis of the auditory
nerve, is in like manner the direct medium for transmit-
ting the sensation of sounds to the sensorium commune;
so the organ of smell, constituted by a distribution of the

olfactory nerves on that membrane which lines the nasal

fossae, is formed to receive, exclusively, the sensation of

odours. It is apparently in proportion to the depth and
extent of these fossse, (affording a larger surface to the

pituitary membrane,) that t he perception of smell is va-

riously regulated in different animals, and in some mea-
sure in different individuals of the same species; and the

membrane itself requires io be in a perpetual state of
moisture.

It is supposed by some that the olfactory nerves do
not extend into the sinuses, but that these cavities mere-
ly assist the sense by longer retaining a greater mass of

air, which is loaded with those odoriferous particles that

constitute the exciting cause of this perception. The
nasal organs are supplied with numerous small branches
arising from the fifth pair of cerebral nerves; but these

branches do not, according to M. Richerand, answer any
further end, than that of contributing to general sensibi-

lity. The excitibility to odours exists, according to our
author, exclusively in those which are commonly deno-
minated olfactory nerves.

Of taste. Every sense has been said to be strictly a

modification of feeling: that of taste, however, approach-

es nearer than any other of the senses, even in its or-

ganization, to that of simple or proper feeling; the sur-

face of the tongue, which is the principal residence of

this perceptibility, only varying from the common inte-

guments in being thinner, more vascular, and having

cryptae, or follicles, which secrete the mucus of the

tongue. These are situated in greatest number near its

tip, and are erected " when we masticate high-flavoured

food, or have a strong desire for any savoury dish." " It

is observed that the sense of taste in different animals is

more perfect in proportion as the nerves of the tongue

are larger, the skin finer and more moist, its texture

flexible, surface extensive, motions more easy and va-

ried. The sense of taste in man would, perhaps, be

more delicate than that of any other animal, if he was

not to blunt its sensibility early in life by strong drinks,

spicy ragouts, and all the refinements of luxury that are

daily invented." " Is the lingual branch of the fifth

pair of nerves alone adapted for the perception of taste?

Do not the ninth pair equally serve for the same pur-

pose?" This last question of M. Richerand has, we be-

lieve, generally been answered in the negative. It is

from the fifth pair that the cryptae, just spoken of, are

supplied.

On touch. This has been with some propriety deno-

mintted the elementary sense, and all others considered

as merely modifications accommodated to certain proper-

2

ties of bodies. "Everything that is not light, sound,
odour, or savour, is appreciated by the touch." This
sense resides throughout the whole extent of the nervous
system; the peculiar organ, however, of touch, or that

by which we come to a knowledge of the qualities of ob-

jects, is the cutis, spread over the external sarfacc of the

body. In some part, this sense is peculiarly modified;

in the skjn, for example, covering the apices of the fin-

gers; and in such pasts we meet with something resem-
bling the papilla on the tongue; but, perhaps, not exact-

ly similar, as they are rather constituted of nervous pro-

jections, than of glandular cryptae: they are surrounded
by an extremely fine vascular membrane. When the

sense of feeling is exercised, these papilla} are supposed
to swell and elevate the epidermis, which in itself is to-

tally insensible to all such stimuli as act exclusively on
living fibre. The epidermis, like the nails and hair,

which last proceed from it, is a mere defence of the body,
unorganized, and consequently destitute of excitability.

Action of the nerves. On this subject every thing is

conjectural. We have not in this instance the assistance

of anatomy for any thing farther than the fact, that the

nerves are the organs through which the sensitive facul-

ty is developed. The form, appearance, and mode of

attachment of the nerves, are sufficient evidences that

they do not act as vibratory chords, according to the-

supposition of some theorists; that they are tubes for

conveying a fluid from and to the cerebral mass, is in-

consistent with what has been discovered respecting the

minuteness of divisibility in their fibrillar; it likewise ap-

pears incompatible with what may be called the reacting
communications between the centre or centres of sensa-

tion, and the sensitive organs: and we have already had
occasion to say, that the extensive and very important
discoveries of modern chemistry, have only brought us

acquainted with a greater number of exciting agents;

they do not appear to have cast any light upon the ques-

tion respecting the actual mode of nervous or muscular
excitation.

With respect to the analysis of our sensations, the

production of ideas, and the comparative estimate of the

human understanding with that of the instinctive and

sensitive faculties of the inferior animals, we cannot be

expected in this place to institute any inquiry. We
must be content with expressing our opinion, that en-

deavours to establish an identity of faculty in the man
and the brute (if the dispute is not a mere logomachy),
have failed of their object; and as we believe that the fa-

bles of the Hamadryades are not realized in the " trees

of our forest," « so we still flatter ourselves, notwithstan-

ding the indications of reason, and the great powers of

imitation which have been exhibited by some individuals

of the ape species, that the human intellect is of a nature
essentially different from that of the monkey."
Of sleep, dreaming, somnambulism, sympathies, habit.

The condition and the exciting causes of sleep, need no

description; its proximate cause must necessarily lie in

the same obscurity with those of other brainular and
nervous affections. The artificial sleep which has been

procured by pressure on the brain, proves nothing with

respect to the actual condition of this organ in the sleep

of nature; it is rather apoplexy than sleep that is thus

occasioned. With respect to the phenomena attendant
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upon sleep, it has been well observed, that « the human
body presents with tolerable accuracy the model of the

centripetal and centrifugal powers of ancient philosophy.

The motion of several of the systems that enter into its

structure, is directed from the centre to the circumfe-

rence,* it is a true exhalation that expels the produce
and continual destruction of the organs* such is the ac-

tion of the heart, arteries, and all secretory glands.

Other actions, on the contrary, are directed from the

circumference towards the centre; and it is by these

means that we continually receivo, from the aliments in-

troduced into the digestive organs, the air that pene-

trates into the internal structure of the lungs, and sur-

rounds the surface of the body, the elements of its

growth and reparation. These two motions in an op-

posite direction, continually balance each other, and al-

ternately preponderate according to age, sex, sleep, or

waking. During sleep, the motions are directed from
the circumference towards the centre (motus in somno
intro vergunt, Hippocrates); and if the organs that con-

nect our intercourse with external objects, repose, the

internal parts act with greater advantage." Hence our

author would explain, or rather trace, the connection of

repose with corpulence; and of inordinate mental or bo-

dily exercise with leanness. Sleep may, indeed, be so

indulged as to reduce man to a condition of mere brutal

existence, as in a case related by the author of the above
extract, that of a man sleeping five-sixths of the day,
with a digestion always active and easy, and with « mo-
ral affections circumscribed in the desire of aliment and
repose."

Dreaming is a state intermediate between sleep and
waking. It is the continued activity of some organs
while others are in a state of quietude; hence incongru-
ous associations, and all their consequences. For som-
nambulism (sleep walking), see IucuLis, in Medicine.
Sympathies are, 1st, between two organs which perform
the same function, as between the kidneys; 2d, those

which have been attributed to the continuity of mem-
branes, as the pain in the glans penis from calculary af-

fections of the bladder; 3d, from the extension of local

irritation, in the manner that the excretory duct of the

parotid gland occasions an irritation, which is propa-
gated in its substance, and augments its secretion; 4th,

exerted between parts which do not appear to be con-

nected either by nerves, membranes, or vessels; as when
the nostrils are irritated, the diaphragm contracts and
occasions sneezing; 5th, those which are considered as

resulting from the agency of the vital principle, as when
the rectum contracts by the stimulus of excrement.

Habit. Of the power and influence of habit, every
?>ne is sensible. Its operation in the animal economy,
n relation both to the pathology of disease and the prac-
tice of medicine, requires assiduous attention. For ex-
ample: a premature propulsion of the foetus dispose to

a return of the same accident, at the same period of preg-
nancy; thus, at this time, especial care is requisite in

order to obviate this acquired propensity.
The termination of lite has been referred to the power

of habit, blunting gradually, and at length destroying,
susceptibility of impression from the agents by which the
vital principle had hitherto been supported. " Life, de-
pendant on the continual excitement of the living solid,

by the fluids that are conveyed to it, ceases, because af-

ter being accustomed to the impressions that these liquids

produce on them, irritable and sensible parts become at

length no longer able to perceive them; their action,

gradually destroyed, would, perhaps, revive, if the sti-

mulating powers were to acquire additional force."

For a general view of the organs subservient to ani-

mal motions, (the next subject in the order of our ar-

rangement) consult Comparative Anatomy.

Of the voice, and speech.

Voice is produced by that air which is expelled from
the lungs, being made to vibrate in passing through the

glottis.

" Do the different modifications of which the voice is

susceptible depend on the largeness or smallness of the
glottis, or on the tension and relaxation of the ligaments
that form the sides of the aperture from the glottis into

the mouth?" which last is, indeed, the true organ of this

function; for when an opening is made in the larynx be-
low it, no sound is produced by the passage of the air. It

appears, however, that both the size of this opening, and
the tense or relaxed condition of the parietes of the
larynx, contribute to modify voice, or, as it has been ex-
pressed, that the larynx is both a wind and a string in-

strument; voice being always acute in females, and in
young persons previously to the age of puberty, at which
time the diameter of the aperture in males undergoes a
remarkable enlargement, and the state of tension in the
ligaments of the glottis is always in correspondence with
the narrowness of this opening.

Voice has a further dependance upon the length of the
trachea. " A singer who wishes to run through the
whole gamut, by passing from the upper to the lower
notes, evidently shortens the neck and trachea, but, vice
versa, lengthens them to produce a contrary effect.

" The strength then of the voice depends upon the
volume of air that can be expelled from the lungs, and
on the greater or less power of vibration of which the
parietes of the canal are possessed in its passing outwards.
Birds, the body of which is mostly aerial, have a voice
very strong when compared to their size; their trachea
provided with a double larynx, is almost entirely cartila-
ginous, particularly in certain chattering birds, as the
jay and some others; while it is nearly membranous in
the hedgehog, the noise of which is almost impercenti-
ble." ' '

Speech is the prerogative solely of the human species.
It is constituted by modifications which the voice is made
to pass through, from the motions of the tongue, lips,
&c. ••The ape, in which these {tarts are formed as in
man, would speak like him, if the air in passing out of
the larynx did not rush into the hyothyroid sacs,' in sonic
animals membranous, but cartilaginous in others, and
even osseous in the alouette or purr, whose howl is so
•hoarse and frightful. Every time the animal wishes to
cry, these sacs become distended, then emptied, so that
it cannot furnish the different parts of the mouth with
sounds to be articulated."

Articulated sounds are constituted by vowels, the
consonants are merely for the purpose of connecting
vowels together. The utterance of consonants is neces-
sarily more forced and unnatural than that of vowels*
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hence the superior harmony of those languages which

have the greatest number of such letters, as in the an-

cient language of the Greeks, « quibus dedit ore rotun-

do musa loqui." Ilor. Hence, on the other hand, the

harshness of the German, Dutch, and other languages.

" It would be difficult," says M. Richerand, " to accu-

mulate a greater number of consonants in one word,"

(and, consequently, to select a word of more difficult

pronunciation), " than is found in the proper name of a

German, called Schmidtgen."
Singing, stammering, lisping, dumbness, and ventrilo-

quism. Singing is performed by an enlargement or con-

traction of the glottis; by an elevation or depression of

of the larynx; by an elongation or shortening of the neck;

by an accelerated, prolonged, or retarded inspiration;

and by either long or short, and abrupt expirations.

'* The agreeableness then, or the justness of the voice,

the extent and variety of inflexions of which it is ca-

pable, depend on the correct conformation of its organs,

on the flexibility of the glottis, elasticity of its cartilages,

and particular disposition of different parts of the mouth,

nasal passages, &C. If the two halves of the larynx or

nasal fossa are unequally disposed, it is sufficient to oc-

casion a defect in precision and neatness of the voice."

Stammering and lisping are occasioned by a tongue too

large, its frsenum being too long; and by deficiency or

bad arrangement in the teeth. When the apex of the

tongue is prevented from striking properly the fore part

of the roof of the mouth, an inability is produced of pro-

nouncing the letter r.

Natural dumbness is almost invariably consequent

upon deafness, and does not arise from an inability to

articulate, but from an entire ignorance of sounds. See
Dumbness and Deafness.
For the nature of those sounds produced by the ven-

triloquist, see likewise the article Ventkilo^uism.
Of genaration.

We now proceed to notice those functions which nature

has provided for the preservation not of the individual

but of the species.

Differences of the sexes. During infancy we find the

general characters of sex comparatively so indistinct,

that some writers have been disposed to refer the suc-

cessive devclopement of the male and female peculiarities

solely to genital organs. "Propter solum uterum

mulier est id, quod est." Van Helmont. It has, how-

ever, been well observed, that we find from birth an in-

dependant variety of conformation in the male and the

female; the former having less mobility of constitution,

and less delicacy and roundness of form than the latter.

The muscles of man are larger and firmer, the asperi-

ties of the bones are observable in a greater degree, the

clavicle is more curved, the shoulder broader, the pelvis

smaller, and the thigh-bones have a more outward direc-

tion. It is well known to the anatomist, that by examin-

ing attentively the skeleton, even previously to the age

of puberty, the sex may generally be traced.

Even venereal desires have been imagined by some

physiologists to be evolved independantly of the evolu-

tion of tiic genital organs. M. Richerand, from Calliot,

adduces the instance'of a female, who, »< when advanced

to the age of twenty-one, wished to satisfy the desires of

nature, but in vain, she having nothing but the vulva

properly formed; a small canal about two lines in dia-

meter occupied the place of the vagina, and terminated
in a cul-de-sac, an inch in depth. The most attentive

examinations made by introducing a catheter into the

bladder, and the index into the rectum, could not find an
uterus." In this instance, however, we arc disposed to

think that the defect was in the position and communi-
cation of the uterus, not in its total absence; for, as op-

posed to this example, we remember to have heard a

celebrated anatomist relate that he dissected a female,

who, without venereal desires, though she lived some
time beyond the age of puberty, had every external

and internal part of the uterine system in perfectien, ex-
cepting the ovaria. " Nulla cupido est propter vitia or-

ganorum."
Hermaphrodism, in a proper sense, has never existed

in man, nor even in the inferior animals, the structure of
whose genital organs are in the smallest measure analo-
gous to man. An imperfection of organs, so as to ren-
der the sex doubtful, has, indeed, in some very few in-

stances, presented itself; but not, as in many of the lower
order of animals and plants, a capability of self impreg-
nation.

Some physiologists have endeavoured to trace an ana-
logy between the sexual organization of the male and fe-

male, comparing the ovaria of the latter with the testicles *
of the former, the Fallopian tubes with the vasa deferen-
tia, the uterus with the vesiculse ueminales, the clitoris

and vagina with the penis. These resemblances are in

some measure correct: thus, the ovaria and testicles both
secrete a seminal fluid, the Fallopian tubes and vasa de-

ferentia both convey such fluid into appointed reservoirs
the uterus in the female, and the vesiculse seminales in

the male.

The generative process in man is effected by an elimi-
nation from the blood of the semen by the testicles; th6
semen immediately upon its secretion passes through the

seminiferous ducts into the vasa deferentia, which, after

entering the abdomen, terminate in the vesiculee semi-
nales, and there deposit their contents. These vesicles

furnish reservoirs for the semen; and we find those ani-

mals that are destitute of them, dogs for example, con-
tinue a long time in sexual contact, on account of the

semen, secreted during the act of copulation, being di-

rectly transmitted from the testicles. As the semen in

man passes through the prostate gland, it is mixed with
the mucus which this gland secretes, and, thus mixed,
enters the urethra to be ejected.

With respect to the part which the female performs in

the process of generation, the following questions have
been proposed. « Does the ovarium secrete a liquor,

that, mixing with the male semen, produces the new be-
ing? or is there detached from it, at the moment of con-
ception, an ovum which is vivified by the semen?"
" Whatever part," says M. Richerand, « is taken in

this discussion, we shall be forced to admit that the ova-
rium prepares something essential to generation, since
its removal renders the female sterile. It is doubtless,
likewise," continues our author, "that this something
furnished by the ovaries, passes through the Fallopian
tubes into the uterus, which receives one of their extre-
mities, while the other, large, expanded, and hinged at

its margin, floats in the cavity of the pelvis, supported by
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a small duplicaturc of the peritoneum, but contracts on

itself, is closely applied to the ovarium during coition,

and thou constitutes a direct channel between this organ

and the internal part of the uterus. The external orifice

of the Fallopian tube, or its fringed parts, has been found

closely investing the ovarium in certain females opened
immediately after copulation. It may happen from some
organic defect that the Fallopian tube cannot embrace
the ovarium. In disecting a subject at La Charite, that

had been sterile, I found the fringed margins, or expand-

ed extremities of the tubes, adhering to the lateral and
superior parts of the pelvis, so that it had been impossi-

ble for them to perform their motions."

Although the semen is conveyed into the uterus, the

penis does not actually enter this cavity; it is prevented

by the smallness of the os tinea?, and it would be difficult

to conceive even the passage of the semen, " if we did not

know that the uterus, during copulation, is irritated, kept

in agitation, and attracts the semen by a real aspiration."

With regard to the theory of conception, the greatest

obscurity prevails. Analogy with what is observed in

inferior animals, furnishes the principal assistance to the

physiologist in this particular. It is well known that

eggs laid by a hen which has had no intercourse with the

cock, are incapable of being hatched, although they con-

tain the rudiments of the chick; hence it has been infer-

red, and almost demonstrated, that it is the office of the

male in general to ,l furnish the vivifying principle; that

is, to animate the individuals, the germs of which are

produced by the female."

This fecundation of the ovum is supposed to be effect-

ed in the ovarium, the seminal liquor received into the

uterus having passed hither through the Fallopian tubes.

This last supposition, however, has not perhaps been ful-

ly verified.

In the ovaria, after each conception, a small body is

found (corpus lutetnn), which Haller proved to be there-

mains of a vesicle ruptured at the moment ofconception,

and permitting its contents to escape. The matter then

which thus escapes, constitutes the germ of the foetus.

It will be evident that the Fallopian tubes require to be

pervious, in order that conception may take place. It

is observed by Morgagni, that they are often closed in

courtezans, in consequence of habitual excitement.

t* Semen when examined by a microscope, exhibits

animacula with a round head and slender tail, that move
with rapidity;" hence the curious conjectures of Lewen-
hock, Boerbaave, Cowper, and others, that every part of

the seminal liquor is capable of becoming a being resem-
bling that from which it was formed. " These animal-

cula pass in a current through the Fallopian tubes to the

ovaria, where they enter into a violent contest, in which
all arc killed except one, which being left champion in

the field of battle, penetrates into the ovarium destined

to receive, it." According to the hypothesis of M. Buf-
l'on. every part of the body furnishes its appropriate mole-

rulse to compose the semen; " and these atoms coming
from the eyes, ears, ice, of the man and woman, arrange

themselves round the internal mould, the existence of

which he admits, believes it to form the base of the edi-

fice, and to arise from the male, if it should be a boy, and
from the female, if a girl."

If it was necessary to offer any objection to this fanci-

ful hypothesis, it would suffice to say that infants are of-

ten born perfectly organized, the parents of whom have
had defects in structure.

For the history of gestation, delivery, &c. consult the

article Midwifery.

On ages, temperaments, varieties in the human
species, 8fc.

Of the last subjects treated of by M. Richerand, very
little remains to be said in the present place.

Of infancy, its peculiarities and diseases, see the arti-

cle Infancy. The process of dentition for the most part

commences towards the end of the seventh month, earlier

or later, according to the constitution of the infant. The
middle incisores of the upper jaw are the first to appear;
shortly afterwards the incisores of the inferior max-
illa; then the lateral incisores of the upper, afterwards
of the under jaw; then the canine teeth in the same
order; and between eighteen months and two years,
but in the inverse order, the molares. This completes
the first dentition. Towards the end of the fourth year,
two other molares come to be added. These last remain
during life, but the first teeth fall out nearly in the order
of their appearance, and a.re succeeded by others larger
and better formed. Towards the ninth year, two addi-

tional large molares appear beyond the former; and be-

tween the ages of eighteen and thirty, two teeth perforate

the gums at the extremity of the alveolar processes: these

are the dentes sapientiae.

Each low of teeth exists at the same time in the maxil-
la; of the foetus, each alveola containing two membranous
follicles. That which is to constitute the primary tooth

first swells* a calcareous matter encrusts on its surface
and forms the body of the tooth, by which the follicle

is obscured which secretes the osseous part, so that when
the small bone is fully formed, the membranous ve-
sicle on the sides of which the dental vessels and nerves
arc spread' out, is in the centre of its body, and adheres
to the parietes of its internal cavity.

Ossification is effected by a deposit of bony matter,
(which, as we have already observed, is principally form-
ed of phosphat of lime,) in the centres of the cartilages,
which gradually proceeds to their extremities or circum-
ferences. Although ossification is some years before it'

is completed, there has been sufficient bony matter depos-
ited in the cartilages, to enable the child to stand and
walk, in the course of twelve months, or less, from birth.
" The vital motions of infancy tend towards the head,"
hence the frequency of diseases in this part.

Of puberty. In England the season of puberty is

scarcely before the fifteenth year, sooner or later, ac-
cording to constitutional variety. The principal marks
of puberty in the male are the change of voice, which
arises from a sudden dilatation of the aperture in the glot-
tis, already spoken of. In females, the menstrual dis-
charge forms the chief index of the change alluded to.
This discharge is not a mere flow of blood as from ruptured
vessels, but is a proper secretion from the arteries which
terminate on the internal surface of the uterus. The final
cause of mentruation is unquestionably to furnish the foe-
tus with its requisite support during gestation. The
hypotheses which have been proposed to account lor men-
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struation, as the influence of the moon, &c. are too fri-

volous and antiquated to require refutation or notice.

The state of virility succeeds to that of puberty, and
now the constitutional character is fully and firmly es-

tablished. The ancients, observing a great diversity

among individuals, and supposing that such varieties

must depend upon some elementary matter with which
the body is impregnated, instituted a general division of

constitution into four classes, which in compliance with
their mode of judging respecting the origin of such dif-

ferences they called temperaments; a word retained,

while the theories which introduced it are abandoned.
The sanguine, the melancholic, the choleric, and the

phlegmatic constitutions of authors, with their endless

intermixtures, do not require description in this place.

M. Richerand has proposed a classification which will

he seen by referring to the above table, and which is,

perhaps, more accurate in relation to appearances, cer-

tainly much more so as it regards the origin of differ-

ence, than the ancient distinctions. We are persuaded,
that to the physician, the arrangement of individual

peculiarity would be most useful, which should be found-

ed on those marks indicating an hereditary tendency to

lymphatic, nervous, and sanguineous affections.

The national varieties of man are, according to our
author, the Arab-European, »< with face oval, or nearly

oval, in a vertical direction, the nose long, forehead pro-

jecting, hair long, and generally lank, skin more or less

white." These fundamental characters are no where so

well marked as in the north of civilized Europe.
The Mongol race, with " the forehead flat, the crani-

um not very prominent, the eyes directed a little ob-

liquely outwards, and the oval formed by the face, in-

stead of being from the forehead to the chin, is from one
cheek to the other." This is the most numerous race,

comprehending the Chinese, Tartars, Japanese, &c.
The Hyperborean race, " with flat face, squat body,

and very short stature," is formed of the Greenlanders,
Samoiedes, and Laplanders. The American Indian, M.
Richerand conjectures to be a race from the other conti-

nents. On the Negro, he has the following remarks:
" the small progress of this race in the study of the sci-

ences and in civilization, their decided taste and singu-

lar aptitude for all the arts that require more address

than understanding and reflection, as dancing, music,

fencing, &c; the form of their hand, which is a medium
between the European and orang-outang; the existence

of intermaxiliary bone, at an age when in us the traces

of their separation are completely obliterated; the high
situation and smallness of the calf of the leg, &c, have
been advanced as arguments which, however, are less

solid than specious, by those who have endeavoured to

degrade this portion of the human species, with a view
of justifying the commerce made of them by civillized

nations, and the slavery to which they are reduced.
« Without admitting this position," says our author,

« believed by the avarice of riches, we cannot but allow

that the differences in organization induce (should he

not have said, are accompanied with?) an obvious ine-

quality in the perfection of the moral and intellectual

faculties. This truth will be completely elucidated ifwe
can point out their moral differences to be equally real

and strongly marked as the physical characters of the

human races that have been just recapitulated! oppose
European activity, versatility, and restlessness, to Asia-

tic indolence, phlegm, and patience; examine what ef-

fects may be produced on the character of nations by the

fertility of the soil, serenity of the atmosphere, and
mildness of the climate; show by what obligation of phy.

sical and moral causes the influence of custom has so

much power over Eastern people, that in India and Chi-

na we find the same laws, manners, and forms of wor-

ship, as existed long before the commencement of our
sera; investigate by what singularity these laws, man-
ners, and religions have suffered no alteration amidst
the revolutions that have so frequently overturned those

rich countries, which have been several times conquered
by the warlike Tartars; demonstrate that ignorant and
ferocious conquerors, by the irresistible ascendancy of
wisdom and information, have adopted the customs of

the nations they have subjugated; and prove that the

stationary state of the arts and sciences, in people who
have enjoyed the benefits of society and the advantages
of civilization before us, is not so much to be attributed to

the imperfection of their organization, as to the humiliat-

ing yoke of a religion, abounding in absurd practices,

and which makes learning the exclusive appendage of a
privileged cast."

For physiology of plants, see Plants, physiology of.

PHYSSOPHORA, a genus of vermes mollusca; the
generic character is, the body gelatinous, pendant from
an aerial vesicle, with gelatinous members at the sides,

and numerous tentacula beneath. These are nearly al-

lied to the medusae, and might without much impropriety
be removed to that genus. There are three species.
PHYTEUMA, cretic rampions, in botany, a genus of

the pentandria monogvnia class of plants, the flower of

which is composed of a single stellated petal; the fruit is

a roundish capsule, and contains three cells, with nume-
rous seeds. There are sixteen species.

PHYTOLACCA, in botany, a genus of the decandria
decagynia class of plants, the corolla whereof consists of

five roundish, hollow, patent petals; the fruit is an orbi-

dilated depressed berry, with ten longitudinal furrows,
and as many cells, in each of which is a single kidney-
shaped seed. There are six species. In Virginia and
other parts of America the inhabitants boil the leaves,
and eat them in the manner of spinach. They are said
to have an anodyne quality^ and the juice of the root is

violently cathartic. The stems when boiled are as good
as asparagus. The Portuguese had formerly a trick of

mixing the juice of the berries with their red wines, in

order to give them a deeper colour; but as it was found
to debase the flavour, and to make the wine deleterious,
the matter was represented to his Portuguese majesty,
who ordered all the stems to he cut down yearly before

they produced flowers, thereby to prevent any further

adulteration. The same practice was common in France
till it was prohibited by an edict of Louis XVJ. and his

predecessor under pain of death. This plant has been

said to cure cancers; but the truth of this assertion has

not been indisputably proved, and does not appear very
probable.

PHYTOLOGY, a discourse concerning the kinds and
virtue of plants.

PHYTOTAMA, a genus of birds of the order pas-
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seres; the generic character is, bill conic, straight, ser-

rate; nostrils oval; tongue short, obtuse; feet four-toed.

There is only a single species, viz. P. rara, that inhab-

its Chili, nearly equal in size to the quail; has a harsh

interrupted cry, resembling the syllables ra, ra; feeds

on fresh vegetables which it cuts down near the roots

with its bill as with a saw, and is on that account a great

pest to gardens; builds in high shady trees, in retired

places; eggs white spotted with red.

PIA MATER. See Anatomy.
PICA. See Mus.
PICiE, the second order of birds, according to the

Linnsean system. They are distinguished by a bill sharp-

edged, convex above; legs short, strong; feet formed for

walking, perching, or climbing; body toughish, impure;

food various, filthy substances; nest in trees; the male
feeds the female while she is sitting. They live in pairs.

Of this order there are twenty-six genera, viz. alcedo,

buceros, bucco, buphago, certhia, coracias, corvus, cro-

tophaga, cuculus, galbula, glaucopis, gracula, merops,

momotus, oriolus, paradisea, picas, psittacus, rhamphas-
tos, scythrops, sitta, todus, trochilus, trogon, upupa,

yunx.
PICKET, PicKquET, or Piquet, in fortification, a

painted staff shod with iron; used in marking out the an-

gles and principal parts of a fortification, when the en-

gineer is tracing out a plan upon the ground.

PICQUET, a celebrated game at cards played be-

tween two persons, with only thirty-two cards; all the

twos, threes, fours, fives, and sixes, being set aside.

In playing at this game, twelve cards are dealt to

each, and the rest laid on the table: when if one of the

gamesters finds he has not court-card in his hand, he is

to declare that he has carte-blanche, and tell how many
cards he will lay out, and desire the other to discard,

that he may show his game, and satisfy his antagonist,

that the charte-blanche is real; for which he reckons ten.

And here the oldest hand may take in three, four, or five,

discarding as many of his own for them, after which the

other may take in all the remainder if he pleases. After

discarding, the eldest hand examines what suit he has

most cards of; and, reckoning how many points he has

in that suit, if the other has not so many in that, or any
other suit, he reckons one for every ten in that suit, and
he who thus reckons the most is said to win the point.

It is to be observed, that in thus reckoning the cards,

every card goes for the number it bears; as a ten for

ten; only all court-cards go for ten, and the ace for ele-

ven, and the usual game is one hundred up. The point

being over, each examines the sequences he has of the

same suit, viz. how many tierces, or sequences of three

cards; quarts, or sequences of four cards; quintes, or se-

quences of five cards, &c. he has. These several sequen-
ces are distinguished in dignity by the cards they begin
from: thus, ace, king, and queen, are stilcd tierce major;
king, queen, and knave, tierce to a king; knave, ten, and
nine, tierce to a knave; and the best tierce, quarte, or
quinte prevails, so as to make all others in that hand
good, and to destroy all those in the other hand. In like

manner a quarte in one hand sets aside a tierce in the
other.

The sequences over, they proceed to examine how
many aces, kings, queens, knaves and tens each holds;

reckoning for every three of any sort three; but here too,

as in sequences, he that with the same number of threes

or fours, has one that is higher than any the other has,

makes his own good, and sets aside all his adversary's;

but four of any sort, which is called a quatorze, because
fourteen are reckoned for it, always set aside three.

The game in hand being thus reckoned, the eldest

proceeds to play, reckoning one for every card he plays
above nine, while the other follows him in the suit: but

unless a card is won by one above nine, except it is the

last trick, nothing is reckoned for it. The cards being
played out, he that has most tricks reckons ten for win-
ning the cards: but if they have tricks alike, neither rec-

kons any thing. If one of them wins all the tricks, in-

stead of ten, which is his right for winning the cards, he
reckons forty, and this is called capot.

The deal being finished, each person sets up his game:
they then proceed to deal again as before; cutting afresh

each time for the deal: if both parties are within a few
points of being up, the carte-blanche is the first that rec-

kons, then the point, then the sequences, then the quator-
zes, then the tierces, and then the tenth cards. He that
can reckon thirty in hand by carte-blanche, points, quin-
tes, &c. without playing, before the other has reckoned
any thing, reckons ninety for them, and this is called a
repike; and if he reckons above thirty, he reckons so

many above ninety. If he can make up thirty, part in

hand, and part in play, before the other has told any
thing, he reckons for them sixty; and this is called a pique,
whence the name of the game. Mr. de Moivre, in his

doctrine of chances, has resolved, among others, the fol-

lowing problems: 1. To find, at picquet, the probability
which the dealer has for taking one ace or more in three
cards, he having none in his hands. He concludes from
his computation, that it is 29 to 28 that the dealer takes
one ace or more. 2. To find at picquet the probability
which the eldest has of taking an ace or more in five

cards, he having no ace in his hands. Answer; 232 to

91, or 5 to 2, nearly. 3. To find at picquet the proba-
bility which the eldest has of taking both an ace and a
king in five cards, he having none in his hand. Answer;
the odds against the eldest hand taking an ace and a
king are 331 to 315, or 21 to 20 nearly. 4. To find at
picket the probability of having twelve cards dealt to,

without king, queen, or knave; which case is commonly
called cartes-blanches. Answer; the odds against cartes-
blanches are 323 to 578,956, or 1791 to 1 nearly. 5. To
find how many different sets essentially different from
one another, one may have at picquet before taking in.

Answer; 28,967,278. This number falls short of the sum
of all the distinct combinations, whereby twelve cards
may be taken out of 32, this number 225,792,840; but it

ought to be considered, that in that number several sets
of the same import, but differing in suit, might be taken,
which would not introduce an essential difference among
the sets.

PICRAMNIA, a genus of the pentandria order, in the
dicecia class of plants; and in the natural method rank-
ing with those that are doubtful. The calyx is tripar-
tite; the corolla has three petals; the stamina from three
to five, awl-shaped, and seem to join together at the
base: there are two styli, which are short and bent back-
wards; the berry is roundish, and contains two oblon2
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seeds, and sometimes one seed only. There are two spe-
cies: The antidesma, or murjoe bush, is frequent in

copses and about the shifts of woods in Jamaica, rising

a'xiut eight or nine feet from the ground. The leaves

a -e of an oval form, pointed and placed in an alternate

form along the brandies; the flower-spikes are long, pen-
dulous, and slender; the florets small and white: the ber-

ries arc numerous, at first red, then of a jet black colour;

the pulp is soft, and of a purple complexion. The whole
plant is bitter, and especially the berry. The negroes
make a decoction of them, and use it in weaknesses of

the stomach and in venereal cases.

PICRIS, ox-tongue, a genus of the polygamia sequalis

order, in the syngenesia class of plants. The calyx is

calycled; receptacle naked; seed transversely grooved;
down feathered. There are six species, of which the

roost remarkable is the echioides, or common ox-tongue,

growing spontaneously in corn-fields in Britain. It has

undivided leaves embracing the stem, with yellow blos-

soms, which sometimes close soon after noon, at other
times remain open till nine at night. It is an agreeable
pot-herb while young. The juice is milky, but not too

acrid.

PICRIUM, in botany, a genus of the monogynia or-

der, in the tetrandria class of plants; and in the natural
method ranking with those that are doubtful. The calyx
is monophyllous and quinquefid; the corolla monopeta-
lous, and its tube is short; the filaments are four in num-
ber, and hooded at the place of their insertion; the style

long and thick; the stigma bilamellated; the capsule is

round, bivalved, and contains a number of small seeds.

There are two species, viz. the spicatum and ramosum;
both natives of Guiana. Both species are bitter, and em-
ployed in dyspepsy, and to promote the menses: they are
also recommended in visceral obstructions.

PICUS, the woodpecker, in ornithology, a genus be-

longing to the order of pics. The beak is straight, and
consists of many sides, and like a wedge at the point: the

nostrils are covered with bristly feathers; the tongue is

round like a worm, very long, and sharp at the point,

which is beset with bristles bent backwards. See Plate
CVI. Nat. Hist. fig. 337.

The grand characteristic of these birds is the tongue,
the muscles necessary to the motions of which are singu-

lar and worthy of notice, affording the animal means of

darting it forwards the whole length, or drawing it within

the mouth at will. Latham enumerates no less than fifty

different species of woodpeckers, besides varieties of

some of them which amount to nine more. The most re-

markable are as follows:

1. The picus martins, or greatest black woodpecker,
is about the size of a jackdaw, being about 17 inches

long; the bill is nearly two inches and a half in length,

of a dark ash-colour; the whole bird is black, except the

crown of the head, which is vermillion. The female

differs from the male in having the hind head only red,

and not the whole crown of the head; and the general

colour of the plumage has a strong cast of brown in it.

It has likewise been observed, that the red on the hind

bead has been wholly wanting; and indeed both male and
female are apt much to vary in different subjects, some
Laving a much greater proportion of red on the head

P 1 C

than others. This species is found on the continent of

Eui-ope, but not in plenty except in Germany.
It is said to build in old ash and poplar trees, making

large and deep nests; and Friesch observes, that they

often so excavate a tree, that it is soon after blown down
with the wind; and that under the hole of this bird, may
often be found a bushel of dust and bits of wood. The
female lays two or three white eggs, the colour of which
as Willughby observes, is pec i liar to the whole wood-
pecker genus, or at least all those which have come un-

der his inspection.

2. The picus principalis, or white-billed woodpecker
is somewhat bigger than the last, being equal in size to

a crow. It is sixteen inches long, and weighs about
twenty ounces. The bill is white as ivory; the head it-

self, and the body in general, are black.
This species inhabits Carolina, Virginia, New Spain,

and Brazil: and is called by the Spaniards carpenter'
and not without reason; as this as well as most of the
other species make a great noise with the bill against
the trees in the woods, where they may be heard at a
great distance, as if carpenters were at work; making'.
according to Catesby, in an hour or two, a bushel of

chips.

3. The picus erythroccphalus, or red-headed wood-
pecker, is about eight inches three quarters long, and
weighs two ounces. The bill is an inch and a quarter in

length, of a lead-colour; the head and the neck are of a

most beautiful crimson; the back and wings are black;
the rump, breast, and belly are white. The cock and hen
are very nearly alike.

This species inhabits Virginia, Carolina, Canada, and
most of the parts of North America; but at the approach
of winter, it migrates more or less to the southward, ac-

cording to the severity of the season; and upon this cir-

cumstance the people of North America foretell the ri-

gour or clemency of the ensuing winter. During the

winter they are very tame, and are frequently known to

come into the houses in the same manner "as the red-

breast is wont to do in England. It is observed that this

species is found chiefly in old trees; and the noise they

make with their bills may be heard above a mile distant.

It builds the earliest of all the woodpeckers, and gene-
rally pretty high from the ground. It is accounted br

many people very good eating.
4. The picus pubescens, or little wood-pecker, weighs

only one ounce and a half. The top of the head is black,

and on each side above the eye is a white line; the hind

head is red; the hind part of the neck, the back, and
rump, are black, which is divided into two parts by a

line of white passing down the middle to the rump. The
female has no red on the hind head. It abounds in New
Jersey, where it is esteemed most dangerous to orchards,
and is the most daring. As soon as it has pecked one

hole in a tree, it makes another close to the first, in an

horizontal direction, proceeding till it has made a circle

of holes quite round the tree; and the apple-trees in the

orchards have often several of these rings of holes round
the stem, insomuch that the tree frequently dries up

and decays.

3. The yellow woodpecker is about nine inches long.

The hind head is crested; the head itself, the neck, and
whole body, are covered with dirty -white feathers; from
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the lower jaw to the ears, on each side, there is a red

stripe. This species is common at Cayenne, and is call-

e 1 there charpentier jaunc. It makes its nest in old

tr -es which are rotten within. The note of this bird is a

kind of whistle six times repeated, of which the two or

three last are in a graver accent than the others. The
female wants the red band on the side of the head which

is seen in the male.

6. Theviridis, or green woodpecker, weighs sixonnces

and a half; its length is thirteen inches, the breadth

twenty and a half; the bill is dusky, triangular, and near

two inches long; the crown of the head is crimson, spot-

ted with black; the eyes are surrounded with black,

and the males have a rich crimson mark beneath the

blackness; the rump is of a pale yellow; the whole of the

under part of the body is of a very pale green. These
birds feed entirely on insects; and their principal action

is that of climbing up and down the bodies or boughs of

trees. This species (Veils oftcner on the ground than any

ether of the genus: all of them make, their nests in the hol-

lows of trees; and lay five or six eggs, of a beautiful semi-

transparent white. The young ones climb up and down
the trees before they can fly. It is common in England.

7. The major, or great spotted woodpecker, weighs

two ounces three quarters; the length is nine inches; the

breadth is sixteen. The forehead is of a pale buh'-colour;

the crown of a the head a glossy black; the hind-part

marked with a rich deep crimson spot. The cheeks are

white, bounded beneath by a black line that passes from

the corner of the mouth and surrounds the hind part of

the head. The neck is encircled witli a black colour,

The throat and breast are of a yellowish white; the vent-

feathers of a line light crimson. The back, rump, and

coverts of the tail, and lesser coverts of the wings, are

black; the scapular feathers and coverts adjoining to

thorn are white. The quill- feathers are black, elegantly

marked on each web with round white spots. The female

wants the beautiful crimson spots on the head: in other

respects the colours of both agree. This species is much
more uncommon than the preceding, and keeps altogeth-

er in the woods. This bird is found in England, France,

and Germany, and other parts of Europe, frequenting

the woods like the rest of its genus, and is likewise met
with in America. It is a very cunning bird; for, when
a person has seen one on a tree, he is almost sure to lose

sight of it, if the tree is large, and the observer not very

attentive; for, the moment it spies any one. it will creep

behind a branch, and there lie secure till the danger is

over.

PIEPOUDRE (court nf,J the lowest, and at the

same time the most expeditious, court of justice known
to the law of England. It is called piepoudre (curia pedis

puhei-isati) from the dusty feet of the suitors. But the

etymology given us by a learned modern writer is much
more ingenious and satisfactory; it being derived."accord-

ing to him, from pied puldreaux, « pedlar," in old French,
and therefore signifying the court of such petty chap-

men as resort to fairs or markets. It is a court of re-

cord, incident to every fair and market; of which the

steward of him who owns or holds the toll of the mar-
ket is the judge. It was instituted to administer justice

for all commercial injuries done in that very fair or

market, and not in any preceding one; so that the inju-
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ry must be done, complained of, heard, and determined,

within the compass of one and the same day, unless tb«

fair continues longer. The court has cognizance of a 1

mattersofcontractth.it can possibly arise within the

precinct of that fair or market; and tiie plaintiff nufst

make oath that the cause of action arose there. From
this court a writ of error lies, in the nature of an appeal,

to the courts at Westminster.

PIGEONS. Every person who shall shoot at, kill,

or destroy a pigeon, may be committed to the common
jail for three months, by two justices of the peace, or pay
20s. to the poor. I Jac. I. c. 27.

PIKE, an offensive weapon, consisting of a shaft of

wood, twelve or fourteen feet long, headed with a flat-

pointed steel, called the spear. The pike was a long time

in use among the infantry, to enable them to sustain the

attach of the cavalry; hut it is now taken from them,

and the bayonet, which fixes on at the end of the carabine,

is substituted in its place. Yet the pike still continues

the weapon of the Serjeants of foot, who perform no mo-
tions with it but in charging.

PILASTER. See Architecture.

PILE, in artillery, denotes a collection or heap ol

shot or shells, piled up by horizontal courses into either

a pyramidal or else a wedgelike form; the base being an
equilateral triangle, a square, or a rectangle, in the

triangle and square, the pile terminates in a single ball

or point, and forms a pyramid.
In the triangular and square piles, the number of hori-

zontal rows, or courses, or the number counted on one of
the angles from the bottom to the top, is always equal to the
number counted on one side, in the bottom row. And in

rectangular piles, the number of rows, or courses, is equal
to the number of balls in the breadth of the bottom row,
or shorter side of the base; also in this case, the number
in the top row, or edge, is one more than the difference

between the length and breadth of the base.

The courses in these piles are figurative numbers.
In a triangular pile, each horizontal course is a trian-

gular number, produced by taking the successive sums
of the ordinate numbers, viz.

1 = 1

1+2 =3
1+2 + 3 =6
1 + 2 + 3 + 4 = 10, &c.

And the number of shot in the triangular pile, is the
sum of all these triangular numbers, taken as far, or
to as many terms, as the number in one side of the base.
And therefore, to find this sum, or the number of all the
shot in the pile, multiply continually together the number
in one side of the base row, and that number increased
by 1, and the same number increased by 2; then -

1 of the.

last product will be the answer, or number of all the shot
in the pile.

n . v 4- 1 . n 4- 2 . x ,

1 hat is, is the sum; where n is the

number in the bottom row,

Again, in square piles, each horizontal course is a
square number, produced by taking the square

I the
number in its side, or the successive sums of t c odd
numbers, thus,
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i = i

1+3 = 4

1 + 3 + 5 =9
1 + 3 + 5 + 7 = 16, &c.

A"nd the number of shot in the square pile is the sum
of all these square numbers, continued so far, or to as

many terms, as the number in one side of the base. And
therefore, to lind this sum, multiply continually together

the number in one side of the bottom course, and that

number increased by I, and double the same number in-

creased by I; then | of the last product will be the sum
or answer.

That is, is the sum.
6

In a rectangular pile, each horizontal -course is a rec-

tangle, whose two sides have always the same difference

as those of the base course, and the breadth of the top row,

or edge, being only 1; because each course in ascending

has its length and breadth always less by i than the

course next below it. And these rectangular courses are

found by multiplying successively the terms or breadths

1,2, 3, 4, &x. by the same terms added to the constant

difference of the two sides d; thus,

1 . i 4. d = 1 + d
2 . 2 + d = 4 + 2<Z

3 . 3 + d = 9 + 3d
4 . 4 + d == 16 + 4d, &C

And the number of shot in the rectangular pile is the

sum of all these rectangles, which, it is evident, consist

of (lie sum of the squares, together with the sum of an

arithmetical progression, continued till the number of

terms is the difference between the length and breadth of

the base, and 1 less than the edge or top row. And there-

fore, to find this sum, multiply continually together the

number in the breadth of the base row, the same number
increased by 1, and double the same number increase! by

1, and also increased by triple the difference between the

length and breadth of the base; then £ of the last product

will be the answer.

That is,
6 . 6 + 1 . 26 + 3d + 1 .

is the sum; where b is

the breadth of the base, and d the difference between the

length and breadth of the bottom course.

PILE, in building, is used for a large stake rammed in-

to the ground in the bottom of rivers, or in marshy land,

for a foundation to build upon.

Pile Engine. See Engine.
Pile, in coinage, denotes a kind of puncheon, which

in the old way of coining with the hammer, contained the

arms, or other figure and inscription, to be struck on

the coin. Accordingly we still call the arms side of a

piece of money the pile, and the head the cross: because

in ancient coins, a cross usually took the place of the

head in ours: but some will have it called pile, from the

impression of a ship built on piles, struck on this side of

our ancient coins.

PILLAR. See Arcitectuke.

PILOT, a person employed to conduct ships over bars

and sands, or through intricate channels, into a road or

harbour. Pilots are no constant and standing officers

aboard our vessels, but are called in occasionally, on coasts

2

or shores unknown to the master; and having piloted in

the vessel, they return to the shore where they reside.

Pilots taking upon them to conduct ships up the Thames,
are to be examined and approved by the master and war-

dens of the Trinity-house at Deptford, or shall be liable

to forfeit \0l. for the first offence, and 20l. for the second,

&c. and the like penalty, if they act without licence from

the said master and wardens; and if by their negligence

they lose a ship, they shall he for ever disabled. 3 Geo.

I. and 5 Geo. II. c. 20.

PILULAR1A, a genus of the cryptogamia fdices.

There is one species,

PIMELIA, a genus of insects of the order coleoptera.

The generic character is, antennae filiform; feelers four;

thorax plano-convex, margined; head exserted; shells

rather rigid: wings usually none. It is divided into sec-

tions: A, antenna? moniliform at the tip; B, entirely fili-

form.

PIMELITE, a mineral distinguished by a fine apple-

green colour: according to Klaproth, it is composed of

35.00 silica

15.62 oxide of nickel

5.00 alumina
4.58 oxide of iron

1.25 magnesia
37.91 water.

99.36

PIMENTA, or Pimento, Jamaica pepper, or allspice.

See Myutus.
PIMP1JN ELLA, burnet saxifrage, a genus of the di-

gynia order, in the pentandria class of plants. The pe-

tals are bent in; stigma suhglobular; fruit ovate, oblong.

There are nine species; the most remarkable of which are:

1. The major, or greater burnet saxifrage, growing na-

turally in chalky woods, and on the sides of the banks

near hedges, in several parts of England. 2. The an-

sium or common anise, an annual plant, which grows na-

turally in Egypt; but is cultivated in Malta and Spain,

whence the seeds are annually imported into Britain.

Both these species are used in medicine. The rootsof

pimpinella have a grateful, warm, very pungent taste,

which is entirely extracted by retificd spirit: in distilla-

tion the menstruum arises, leaving all that it had taken

up fi'om the root united into a pungent aromatic resin.

This root promises, from its sensible qualities, to be a me-

dicine of a considerable utility, though little regarded in

common practice: the only officinal composition in which

it is an ingredient is the pulvis ari compositus. Stahl,

Hoffman, and other German physicians, are extremely

fond of it; and recommend it as an excellent stomachic,

resolvent, detergent, diuretic, diaphoretic, and alexiphar-

mic.

Aniseeds have an aromatic smell, and a pleasant warm
taste, accompanied with a degree of sweetness. Water
extracts very little of their flavour; rectified spirit, the

whole. These seeds are in the number of the four great-

er hot seeds: their principal use is in cold flatulent disor-

ders, where tenacious phlegm abounds, and in the gripes

to which young children are subject. Frederic Hoffman
strongly recommends them in weakness of the stomach,

diarrhoeas, and for strengthening the tone of the viscera

in general; and thinks they well deserve the appellation
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given them by Helmont, intestinorum soiamen. The
smaller kind of aniseeds brought from Spain are prefer-

red.

PIN, in commerce, a little necessary instrument made
of brass wire, chiefly used by women in adjusting their

dress. In the year 1543, by statute 34 and 35 of Henry
VIII. cap. vi. it was enacted, " that no person shall put

to sale any pinnes but only such as shall be double-head-

ed, and have the heads soldered fast to the shank of the

pins, well smoothed, the shank well shapen, the points

well and round filed, cauted, and sharpened." From the

above extract it should appear that the art of pin-making
was but of late invention, probably introduced from
France; and that our manufactories since that period have
wonderfully improved.
Though pins are apparently simple, their manufacture

is, however, not a little curious and complex. When the

brass wire, of which the pins are formed, is first receiv-

ed at the manufactory, it is generally too thick for the

purpose of being cut into pins. The first operation there-

fore is that of winding it off from one wheel to another

with great velocity, and causing it to pass between the

two, through a circle in a piece of iron of smaller diame-

ter: the wire being thus reduced to its proper dimensions,

is straightened by drawing it between iron pins, fixed in a
board in a zigzag manner, but so as to leave a straight

line be* ween them: afterwards it is cut into lengths of

three or four yards, and then into smaller ones, every

length being sufficient to make six pins; each end of these

is ground to a point, which is commonly performed by
boys, who sit each with two small grinding-stoncs before

him, turned by a wheel. Taking up a handful, he ap-

plies the ends to the coarsest of the two stones, being

careful at the same time to keep each piece moving round
betwoecn his fingers, so that the points may not become
flat: he then gives them a smoother and sharper point,

by applying them to the other stone, and by that means
a lad of twelve or fourteen years of age is enabled to point

about 16,000 pins in an hour. When the wire is thus

pointed, a pin is taken off from each end, and this is re-

peated till it is cut into six pieces. The next operation

is that of forming the heads, or, as they term it, head-

spinning,' which is done by means of a spinning-wheel,

one piece of wire being thus with astonishing rapidity,

wound round another, and the interior one being drawn
out leaves a hollow tube between the circumvolutions: it

is then cut with shears, every two eircumvolutuons or

turns of the wire forming one head: these are softened by
throwing them into iron pans, and placing them in a fur-

nace till they are red-hot. As soon as they are cold, they

are distributed to children, who sit with anvils and ham-
mers before them, which they work with their feet, by
means of a lathe; and taking up one of the lengths, they
thrust the blunt end into a quantity of the heads which lie

before them; and catching one at the extremity, they ap-
ply them immediately to the anvil and hammer; and by
a motion or two of the foot, the point and the head are
fixed together in much less time than it can he described,
and with a dexterity only to be acquired by practice; the
spectator being in continual apprehension for the safety

of their fingers' ends. The pin is now finished as to its

torm, but still it is merely brass; it is therefore thrown
^nto a copper, containing a solution of tin and the leys of

wine. Here it remains for some time; and when taken

out assumes a white, though a dull appearance: in order

therefore to give a polish, it is put into a tub containing

a quantity of bran, which is set in motion by turning a

shaft that runs through its centre; and thus by means of

friction it becomes perfectly bright. The pin being com-
plete, nothing remains but to separate it from the bran;

which is performed by a mode exactly similar to the win-

nowing of corn, the bran flying off, and leaving the pin be-

hind fit for immediate sale.

PINCHBECK, an alloy containing three parts of zinc,

and four of copper: it assumes the colour of gold, but it

is not so malleable as brass. See Zinc.
PINE. See Pinus.
Pine- Apple. See Bromelia.
PINEAL GLAND. See Anatomy.
PINGUICULA, buttenvort, a genus of themonogynia

order, in the diandria class of plants. The corolla is

ringent, with a spur; calyx two-lipped, five-cleft; capsule
one-celled. There are five species, of which the most
remarkable is the vulgaris, or common butterwort, grow-
ing commonly on bogs or low moist grounds in England
and Scotland. Its leaves are covered with soft upright
pellucid prickles, secreting a glutinous liquor. The flow-
ers are pale red, purple, or deep violet-colour, and hairy
within. If the fresh-gathered leaves of this plant are
put into the strainer through which warm milk from the
cow is poured, and the milk is set by for a day or two to
become acescent, it acquires a consistency and tenacity,
and neither whey nor cream separates from it. In this
state it is an extremely grateful food, and as such is used
by the inhabitants of the north of Sweden. There is no
further occasion to have recourse to the leaves; for half a
spoonful of this prepared milk, mixed with fresh warm
milk, will convert it to its own nature, and this again will
change another quantity of fresh milk, and so on without
end. The juice of the leaves kills lice; and the common
people use it to kill the cracks or chops in cows' udders.
The plant is generally supposed injurious to sheep, by
occasioning in them that deseaae called the rot; but from
experiments made on purpose, and conducted with accu-
racy, it appears that neither sheep, cows, goats, horses,
nor swine, will feed upon this plant. Wherever this plant,
called also Vorkshire sanicle, is found, it is a certain in-
dication of a boggy soil. From the idea that the country-
people have of its noxious operation on sheep, this plant
has been called the white rot; since, as they imagine, it
gives them the rot w lie never they cat it, which they will
not do but from great necessity.

The Laplanders, like the the Swedes with the milk of
cows, receive that of the rein-deer upon the fresh leaves
of this plant, which they immediately strain off, and
it aside till it becomes somewhat acescent; and the whale
acquires in a day or two the consistence of cream, with-
out separating the serum, and thus becomes an agreeable
food. When thus prepared, a small quantity of the same
has the property of rennet in producing the like change
on fresh milk.

PINGLTN or Penguin, in ornithology, a genus of
birds of the. order of anseres, distinguished by the fol-
lowing characters: The bill is strong, straight, more or
less bending towards the point, and furrowed on the sides-
the nostrils are linear, and placed hi the (arrows* the
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tongue is covered with strong spines, pointing backwards;
t e wings are small, very like fins, and covered with no Ion-

feathers than the rest of the body, and arc useless in

flight; the body is clothed with thick short feathers, hav-

ing broad shafts, and placed as compactly as the scales

of ('.-lies; the legs are short, thick, and placed very near

the vent: the toes are four, and are all placed forwards;

the interior are loose, and the rest are webbed; the tail is

very stiff, consisting of broad shafts scarcely webbed.
It is agreed that pinguins are inhabitants of southern

latitudes only: being, as far as is yet known, found only
on the coast of South America, from Port Desire to the

Straits of Magellan; and Frezier says they are found on
the western shore as high as Conception. In Africa they
seem to be unknown, except on a small isle near the Cape
of Good Hope, which takes its name from them. They
are found in vast numbers on land during the breeding-

season, for they seldom come on shore but at that time:

they form burrows underground like rabbits: and the isles

they frequent are perfectly undermined by them.
Their attitude on land is quite erect, and on that ac-

count they have been compared by some to pigmies, by
others to children with white bibs. They are very tame,
and may be driven like a fiock of sheep. In water they
are remarkably active, and swim with vast strength, as-

sisted by their wings, which serve instead of fins; their

food in general is fish; not but that they will eat grass
like geese.

Mr. Latham remarks, that this genus appears to hold
the same place in the southern division of the earth that
the awks do in the northern; and that, however authors
may differ in opinion on this head, they ought not to be
confounded with one another. The pinguin is never seen
but in the temperate and frigid zones south of the equator,
while the awk only appears in the parallel latitutes north
of the equator; for neither of these genera has yet been
observed within the tropics.

The wings of the pinguin are scarcely any thing else

than mere fins, while the awk has real wings and gills,

though they arc but small. The former has four toes on
each foot, the latter only three. While swimming, the

pinguin sinks wholly above the breast, the head and
neck only appearing out of the water; while the awk, like

most other birds, swims on the surface. There are seve-

ral other peculiarities which serve to distinguish the two
genera, but what we have mentioned are doubtless suffi-

cient.

The bodies of the pinguin tribe are commonly so well

and closely covered with feathers that no wet can pene-

trate; and as they are in general excessively fat, these
circumstances united secure them from cold. They have
often been found above 700 leagues from land, and fre-

quently on the mountains of ice, on which they seem to

ascend without difficulty, as the soles of their feet are

very rough, and suited to the purpose. Mr. Latham enu-

merates nine different species of this genus, besides two
varieties of the black-footed pinguin or diomedea.

1. The first, which is a very beautiful species, our au-

thor calls the crested pinguin. The birds of this species

are twenty-three inches long; the bill is three inches long;

and of a red colour; the head, neck, back, and sides,

are black. Over each eye there is a stripe of pale yel-

low feathers, which lengthens into a crest behind, near-

ly four inches long. The female has a streak of pale

yellow over the eye, but it is not prolonged into a crest

behind, as in the male.

This species inhabits Falkland Islands, and was like-

wise met with in Kerguelen's Land, or Isle of Desolation,

as well as at Van Diemen's Land, and New Holland,

particularly in Adventure- bay. They are called hopping

pinguins, and jumping Jacks, from their action of leap-

ing quite out of the water, on meeting with the least ob-

stacle, for three or four feet at least; and indeed, without

any seeming cause, they often do the same, appearing

chiefly to advance by that means. This species seems
to have a greater air of liveliness in its countenance than

others, yet is in fact a very stupid bird, so much so as

to suffer itself to be knocked on the head witli a stick

when on land. Forster says he found them difficult to

kill; and when provoked, he adds, they ran at the sail-

ors in Hocks, and pecked their legs, and spoiled their

clothes. When angered too, they erect their crests in a

beautiful manner. These birds make their nests anion"-

those of the pelican tribe, living in tolerable harmony
with them; and lay seldom more than one egg, which i"s

white, and larger than that of a duck. They are mostly
seen by themselves, seldom mixing with other pinguins,

and often met with in great numbers on the outer shores,

where they have been bred.

2. The second species mentioned by Latham is the

Patagonian. It is distinguished by this name not only
because it is found on that coast, but also because it ex-

ceeds in bulk the common pinguins as much as the na-

tives are said to do the common race of men. It was
first discovered by captain Macbride, who brought one
of them from Falkland Islands, off the straits of Magel-
lan. The length of the stuffed skin of this particular
bird measured four feet three inches, and the bulk of the

body seemed to exceed that of a swan.
This species, which was, as we have seen, first met

with in Falkland Islands, has since been seen in Ker-
guelen's Land, New Georgia, and New Guinea. M.
.Bougainville caught one, which soon became so tame as

to follow and know the person who had the care of it; it

fed on iiesh, fish, and bread; but after a time grew lean,

pined away, and died. Their chief food, when at large,
is thought to be fish; the remains of which, as well' as

crabs, shell-fish, and molluseae, were found in the stomach.
This species is the fattest of the tribe; and therefore
most so in January, when they moult. They are sop-

posed to lay and sit in October. They are met with in

the most deserted places. Their flesh is black, though
not very unpalatable. This has been considered as a

solitary species, but has now and then been met with in

considerable flocks.

3. The Magellanic species is about two feet, and some-
times two feet and a half, long, and weighs eleven pounds.
The bill is black, having a transverse band across near
its tip; the head and neck are black, except a few mark-
ings here and there; the upper parts of the body and
wings are of the same colour; the under parts of both

are white from the breast. This species, which is very
numerous, inhabits the Straits of Magellan, Staten Land,
Terra del Fuego, and Falkland Islands. Far from be-

ing timid, these birds will often attack a man, and perk
his legs. As food they are not at all unpalatable. They
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often mix with sea- wolves among tlic rushes, burrowing

in holes like a fox. They swim with prodigious swift-

ness. Tliey lay their eggs in collective bodies, resorting

in incredible numbers to certain spots, which their long

residence has freed from grass, and to which were given

the names of towns. Penrose observes, that they com-

posed their nests of mud, a foot in height, and placed as

near one another as may be. It is possible that they

may have different ways of nesting, according to the

places they inhabit; or perhaps the manners of this may
be blended with those of another. " Here, (says he, i. e.

in the places they frequent) during the breeding-season,

we were presented with a sight winch conveyed a most

dreary, and I may say awful, idea of the desertion of these

islands by the human species: a general stillness prevailed

in these towns; and whenever we took our walks among
them, in order to provide ourselves with eggs, we were

regarded indeed with side-long glances, but we carried

no terror with us. The eggs are rather larger than those

of a goose, and laid in pairs. When we took them once,

and sometimes twice in a season, they were as often re-

placed by the birds; but prudence would not permit us

to plunder too far, lest a future supply in the next year's

brood might be prevented." They lay some time in

November', driving away the albatrosses, which have

hatched their young in turn before them. The eggs were

thought palatable food, and were preserved good for three

or four months.

PINION, in mechanics, an arbor, or spindle, in the

body whereof are several notches, which catch the teeth

of a wheel that serves to turn it round: or it is a lesser

wheel which plays in the teeth of a larger.

PINITE, a mineral that has received its name from

Pini in Saxony, where it has been found in granite. Its

colour is reddish-brown or black; always in chrystals,

either rhomboidal prisms, or six-sided prisms; sometimes

entire; sometimes having their alternate lateral edges

truncated; sometimes whole; surface smooth and brilliant;

fracture uneven, passing to conchoidal; specific gravity

2.9. It melts at 153° of Wedgewood, into a black com-

pact glass, the surface of which is reddish. It consists

according to Klaproth, of

63.00 alumina
29.50 silica

6.75 iron.

99.25

PINK, a vessel used at sea, masted and rigged like

«>0ht ships, only that this is built with a round stern;

the bends and ribs compassing so as that her sides bulge

out very much. This disposition renders the pinks dif-

ficult to be boarded, and also enables them to carry

greater burdens than others, whence they are often used

for store-ships, and hospital-ships, in the fleet.

PINK. See DiA.vriiLS.

PINNA, in zoology; a genus belonging to the order

of vermes testacea. The animal is a slug. The shell

is bivalve, fragile, and furnished with a beard; gapes at

one end; the valves hinge without a tooth. They inha-

bit the coast of Provence. Italy, and the Indian ocean.

The largest and most remarkable species inhabits the

Mediterranean. It is blind, as are all of the genus;

but furnished with very strong calcareous valves. The

cuttle-fish, an inhabitant of the same sea, is a deadly

foe to this animal: as soon as the pinna opens its shell,

he rushes upon her like a lion; and would always devour

her, but for another animal whom she protects within

her shell, and from whom in return she receives very

important services. It is an animal of the crab kind

(see Cancer), naked like the hermit, and very quick-

sighted. This cancer or crab the pinna receives into

her covering, and, when she opens her valves in quest

of food, lets him out to look for prey. During this the

cuttle-fish approaches; the crab returns with the utmost

speed and anxiety to his hostess, who being thus warn-
ed of the danger shuts her doors, and keeps out the ene-

my. That very sagacious observer Dr. Hasselquist, in

his voyage towards Palestine, beheld this curious pheno-

menon, which though well known to the ancients, had
escaped the moderns.
The pinna? marina? differ less from muscles in the size

of their shells, than in the fineness and number of cer-

tain brown threads which attach them to the rocks, hold

them in a fixed situation, secure them from the rolling of

waves, especially in tempests, and assist them in laying

hold of slime. See Mytilus. These threads, says
Rondelet, are as fine, compared with those of muscles,
as the finest flax is compared with tow. M. de Reau-
mur says, that these threads arc nearly as fine and beau-

tiful as silk from the silk-worm, and hence he calls

them the silk-worms of the sea. Stuffs, and several

kinds of beautiful manufacture, arc made uf these

threads at Palermo; in many places they are the chief

object of fishing, and become a silk proper for many
purposes. It requires a considerable number of the pin-

nae marinse for one pair of stockings. Nothing can
equal the delicacy of this singular thread. It is so fine,

that a pair of stockings made of it can be easily contain-

ed in a snuffbox of an ordinary size. In 1754, a pair
of gloves or stockings of these materials was presented
to pope Benedict XIV. which, notwithstanding their ex-
treme fineness, secured the leg both from cold and heat.

A robe of the same singular materials was the gift of a
Roman emperor to the satrap of Armenia. A great
many manufacturers are employed in manufacturing
these threads into various stuffs at Palermo and other
places.

The men who are employed in fishing up the pinna?
marina? inform us, that it is necessary to break the tuft

of threads. They are fished up at Toulon, from the
depth of 15, 20, and sometimes more than 30 feet, with
an instrument called a cramp. This is a kind of fork of
iron, of which the prongs are perpendicular with respect

to the handle. Each of them is about eight feet in

length, and there is a space between them of about six

inches; the length of the handle is in proportion to the
depth of the water; the pinna? are seized, separated from
the rock, and raised to the surface, by means of this in-

strument. The tuft of silk issues directly from the bo-

dy of the animal; it comes from the shell at the place
where it opens, about four or five inches from the sum-
mit or point in the large pinna?.

PINNACE, a small vessel used at sea, with a square
stern, having sails and oars, and carrying three masts,
chiefly used as a scout for intelligence, and for landing
of men, &c. One of the boats belonging to a great man
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of war, serving to carry the officers to and frem the

shore, is also called the pinnace.

PINNACLE, in architecture, the top or roof of 'a

house, terminating in a point. This kind of roof, among
the ancients, was appropriated to temples; their ordina-

ry roofs were all tlat, or made in the platform way. It

was from the pinnacle that the form of the pediment

took its rise.

PINNATED LEAVES. See Botany.
PINUS, the pine-tree, a genus of the monadclphia or-

der, in the moncecia class of plants. The male calyx is

four-leaved; no corolla; stamina very many, with naked

anthers; fern. cal. shobiles, with a two-flowered scale;

corolla none; pistil one; nut with a memhraneoiis wing.

There are 21 species of this genus; of which the most re-

markable are the following:

1. The pinea pineaster, or wild pine, grows naturally

on the mountains in Italy and the south of France. It

grows to the size of a large tree; the branches extend to

a. considerable distance; and while the trees are young,

they are full of leaves, especially where they are not so

close as to exclude the air from those within; but as they

advance in age, the branches appear naked, and all those

which are situated below become unsightly in a few

years; for which reason they are now much less in es-

teem than formerly.

2. The pin us pinea, or stone pine, is a tall evergreen

tree, native of Italy and Spain. It delights in a sandy

loam, though like most others it will grow well in almost

any land.
' Respecting the uses of this species, Hanbury

tells us that " the kernels are eatable, and by many pre-

ferred to almonds. In Italy they are served up at table

in their desserts. They are exceedingly wholesome,

being good for coughs, colds, consumptions, &c. on which

account only this tree deserves to be propagated."

3. The rubra, commonly called the Scots fir or pine. It

is common throughout Scotland, whence its name, though

it is also found in most of the other countries of Europe.

M. du Hamel, of the Royal Academy of Sciences, men-

tions his having received some seeds of it from St. Do-

mingo in the West Indies; and thence concludes, that it

grows indifferently in the temperate, frigid, and torrid

zones. The wood of this tree is the red or yellow deal,

which is the most durable of any of the kinds yet known.

The leaves of this tree are much shorter and broader

than those of the former sort, of a greyish colour, grow-

ing two out of one sheath; the cones are small, pyrami-

dal, and end in narrow points; they are of alight colour,

and the seeds are small.

4. The pinus picea, or yew-leaved fir, is a tall ever-

green, and a native of Scotland, Sweden, and Germany.

This species includes the silver fir, and the balm of Gi-

lead fir. The first of these is a noble upright tree. Mr.

Marsham says, " The tallest trees I have seen were

spruce and silver firs in the valleys of Switzerland. I

saw several firs in the dock-yards in Venice 40 yards

long; and one of 39 yards was 18 inches diameter at the

small. I was told they came from Switzerland." The
branches are not very numerous, and the bark is smooth

and delicate. The leaves grow singly on the branches,

and their ends are slightly indented. Their upper sur-

face is of a line strong green colour, and their under has

an ornament of two white lines running lengthwise on

each side the mid-rib; on account of which silvery look

this sort is called the silver fir. The cones are large,

and grow erect; and when the warm weather comes on,

they soon shed their seeds, which should be a caution to

all who wish to raise this plant, to gather the cones be-

fore that happens.

The balm of Gilead fir has of all the sorts been most

coveted, on account of the great fragrance of its leaves,

though this is not its only good property; for it is a very

beautiful tree, naturally of an upright growth, and the

branches are so ornamented with their balmy leaves as

to exceed any of the other sorts in beauty.

The silver fir is very hardy, and will grow in any soil

or situation, but always makes the greatest progress in rich

loamy earth. The balm of Gilead fir must be planted in

deep, rich, good earth; nor will it live long in any other.

The soil may be a black mould, or of a sandy nature, if

it is deep enough, and if the roots have room enough to

strike freely.

5. The pinus abies, or European spruce fir, a native

of the northern parts of Europe and Asia, includes the

Norway spruce and long-coned Cornish fir. The for-

mer of these is a tree of as much beauty while growing,

as its timber is valuable when propagated on that ac-

count. Its growth is naturally like the silver, upright;

and the height it will aspire to may be easily conceived,

when we say that the white deal, so much coveted by the

joiners, &c. is the wood of this tree; and it may perhaps

satisfy the curious reader to know, that from this fir

pitch is drawn. The leaves are of a dark green colour;

they stand singly on the branches. They are very nar-

row, their ends are pointed, and they are possessed of

such beauties as to excite admiration. The cones arc

eight or ten inches long, and hang downwards.
6. The pinus Canadensis, American or Newfoundland

spruce fir, a native of Canada, Pennsylvania, and other

parts of North America, includes three varieties; the

white Newfoundland spruce, the red Newfoundland
spruce, and the black Newfoundland spruce. These,

however, differ so little, that one description is common
to them all. They are of a genteel upright growth,

though they do not shoot so freely, nor grow so fast,

with us, as the Norway spruce.

7. The pinus balsamea, or hemlock fir, a native of

Virginia and Canada, possesses as little beauty as any

of the fir tribe; though, being rather scarce in propor-

tion, it is deemed valuable. It is called by some the yew-

leaved fir, from the resemblance of the leaves to those of

the yew-tree. It is a tree of low growth, with but Jew

branches; and these are long and slender, and spread

abroad without order. The cones are very small and

rounded; they are about half an inch long, and the scales

are loosely arranged. We receive these cones from

America, by which we raise the plants; though this cau-

tion should be given to the planter, that this tree is fond

of moist rich ground, and in such a kind of soil will make

the greatest progress.

8. The pinus Orientalis, or Oriental fir, a native of

the East, is a low but elegant tree. The leaves are very

short, and nearly square. The fruit is exceedingly small,

and hangs downward; and the whole tree makes an agree-

able variety with the other kinds.

9. Thestrobus, lord Weymouth's pine, or North Affl'e-
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rican white pine, grows sometimes to the height of 100

feet, and upwards, and is highly valued on account of its

beauty. The bark of the tree is very smooth and delicate,

especially when young; the leaves arc long and slender,

live growing out of one sheath, and thus make a fine ap-

pearance. The cones are long, slender, and very loose,

opening with the first warmth of the spring; so that, if

they are not gathered in winter, the scales open, and let

out the seeds. The wood of this sort is esteemed for

making masts for ships. In queen Anne's time there

was a law made for the preservation of these trees, and
for the encouragement of their growth in America. With-
in these last 50 years they have been propagated in Bri-

tain in considerable plenty.

The soil the Weymouth pine delights in most is a san-

dy loam; but it likes other soils of an inferior nature,

although it is not generally to be planted on all lands

like the Scotch fir. On stony and slaty ground, likewise,

there are some very fine trees; so that whoever is desi-

rous of having plantations of this pine, need not be too

curious in the choice of his ground.

10. The pin us taeda, or swamp-pine, is a tall ever-

green tree, a native of the swamps of Virginia and Ca-
nada. There are several varieties of this genus which

Banbury enumerates and describes, such as, 1st, The
three-leaved American swamp-pine. 2d, The two-leaved

American pine. 3d, The yellow American pine, the

yellow tough pine, and the tough pine of the plains;

among which there is but little variety. 4th, The bas-

tard pine. 5th, The frankincense pine. 6th, The dwarf
pine.

11. The pinus cedrus is that popularly called by us the

cedar of Lebanon; by the ancients cedrus magna, or the

great cedar. It is a coniferous evergreen, of the bigger

sort, bearing Urge roundish cones ofsmooth scales, stand-

ing erect, the leaves being small, narrow, and thick-set.

They sometimes counterfeit cedar, by dying wood of a

reddish hue: but the smell discovers the cheat, that of true

cedar being very aromatic. In some places, the wood of

the cajou tree passes under the name of cedar, on account

of its reddish colour and its aromatic smell, which some-

what resemble that of santal. Cedar wood is reputed al-

most immortal and incorruptible; a prerogative which it

owes chicily to its bitter taste, which the worms cannot

endure. For this reason it was that the ancients used

cedar tablets to write upon, especially for things of im-

portance, as appears from that expression of Persius,

** Et ccdra digna locutus." A juice was also drawn from

cedar, with which they smeared their books and writings,

or other matters, to preserve them from rotting.

Solomon's temple, as well as his palace, were both of
this wood. " The statue (says Hanbury) of the great
goddess at Ephcsus was made of this material; and if

this tree abounded with us in great plenty, it might have
a principal share in our most superb edifices." It is re-

markable that this tree is not to be found as a native in

any other part of the world than mount Libamfs, as far

as has yet been discovered. What we find mentioned in

Scripture of the lofty cedars, can be nowise applicable

to the common growth of this tree; since, from the ex-
perience we have of those now growing in England, as

.also from the testimony of several travellers who have vis-

ited those few remaining trees on mount Libanus, they

are not inclined to grow very lofty, but on the contrary
extend their branches very far.

Maundrel, in his Travels, says there were but 16
large trees remaining when he visited mount Libanus,
some of which were of a prodigious bulk, but that there
were many more youngones of a smaller size: he measur-
ed one of the largest, and found it to be 12 yards six

inches in girth, and yet sound, and 57 yards in the spread
of its boughs. At about five or six yards from the ground
it was divided into five limbs, each of which was equal to

a great tree. What Maundrel has related was confirmed
by a gentleman who was there in the year 1720, with this

difference only, viz. in the dimensions of the branches of
the largest tree; which he measured, and found to be 22
yards diameter. Now whether Mr. Maundrel meant 57
yards in circumference of the spreading branches, or the
diameter of them, cannot be determined by his words;
yet either of them well agrees with this last account.

12. The larix, or larch-tree, with deciduous leaves,
and oval obtuse cones. It grows naturally upon the Alps
and Appennines, and oflate has been very much propagat-
ed in Britain. It is of quick growth, and the trunk rises
to 50 feet or more; the branches are slender, their ends
generally hanging downward. In the month of April the
male flowers appear, which are disposed in form of small
cones; the female flowers are collected into oval obtuse
cones, which in some species have bright purple tops, and
in others they arc white: these differences are accidental;
the cones are about an inch long, obtuse at their points;
the scales are smooth, and lie over each other: under each
scale there are generally lodged two seeds, which have
wings. There are two other varieties of this tree, one of
which is a native of America, and the other of Siberia.
The cones of the American kind which have been brought
to Britain, seem in general to be larger tban those of the
common sort.

From the larch tree is extracted what we erroneous-
ly call Venice turpentine. This substance, or natural
balsam, flows at first without incision; and when it has
done dropping, the poor people who wait in the fir
woods make incisions at about two or three feet from
the ground into the trunks of the trees, into which they
fix narrow troughs about 20 inches long. The end of
these troughs is hollowed like a ladle; aiid in the middle
is a small hole bored for the turpentine to run into the
receiver which is placed below it. As the gummy sub-
stance runs from the trees, it passes along the sloping
gutter or trough to the ladle, and from" thence run's
through the hides into the receiver. The people who
gather it visit the trees morning and evening from the
end of May to September, to collect the turpentine out
of the receivers. When it flows out of the tree, Venice
turpentine is clear like water, and of a yellowish-white;
but, as it grows older, it thickens and becomes of a ci-
tron-colour. It is procured in the greatest abundance
in the neighbourhood of Lyons: and in the valley of St.
Martin, near St. Lucern, in Switzerland.

All the sorts of pines are propagated by seeds produ-
ced in hard woody cones. The way to get the seeds out
of these cones is, to lay them before a gentle fire, which
will cause the cells to open, and then the seeds may be
easily taken out If the cones are kept entire, the seeds
will remain good for some years; so that the surest wty
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of preserving them is to let them remain in the cones till

the time for sowing the seeds. If the cones are kept in a

Mann place in summer, they will open and emit the

seeds; but if they arc not exposed to the heat, they will

remain close for a Ion; time. The best season for sow-

ing the pines is about the end of March. When the

seeds are sown, the place should be covered with nets to

keep off the birds; otherwise, when the plants begin to

appear with the husk of the seed on the top of them, the

birds will peck oft" the tops and thus destroy them.

From the first species is extracted the common tur-

pentine, much used by farriers, and from which is drawn
the oil of that name. The process of making pitch, tar,

resin, and turpentine, from these trees, is this: In the

spring time, when the sap is most free in running, they

pare off the bark of the pine-tree, to make the sap run

down into a hole which they cut at the bottom to receive

it. In the way, as runs down, it leaves a white matter

like cream, but a little thicker. This is very different

from all the kinds of resin and turpentine in use; and is

generally sold to be used in the making of flambeaux,

"instead of white bees'-wax. The matter that is receiv-

ed in the hole at the bottom is taken up with ladles, and
put into a large basket; a great part of this immediately

runs through, and this is the common turpentine. This is

received into stone or earthen pots, and is ready for

sale. The thicker matter, which remains in the basket,

they put into a common alembic, adding a large quanti-

ty of water. They distil this as long as any oil is seen

swimming on the water. This oil they separate from

the surface in large quantities, and this is the common
oil or spirit of turpentine. The remaining matter at

the bottom of the still is common yellow resin. When
they have thus obtained all they can from the sap of the

tree, they cut it down; and, hewing the wood into billets,

they fill a pit dug in the earth with these billets; and
setting them on fire, there runs from them, while they

are burning, a black thick matter. This naturally falls

to the bottom of the pit, and this is the tar. The top of

the pit is covered with tiles, to keep in the heat; and
there is at the b ttom a little hole out at which the tar

runs like oil. If this hole is made too large, it sets the

whole quantity of the tar on fire; but if small enough, it

runs quietly out.

The tar being thus made, is put up in barrels; and if

it is to be made into pitch, they put it into large boiling-

vessels, without adding any thing to it. It is then suf-

fered to boil a while, and being then let out, is found

when cold to be what we call pitch.

A decoction of the nuts or seeds of the first species in

milk, or of the extremities of the branches pulled in

spring, is said, with a proper regimen, to cure the most

inveterate scurvy. The wood of this species is not va-

lued; but that of the Scots pine is superior to any of the

rest. It is observable of the Scots pine, that when plant-

ed in bogs, or in a moist soil, though the plants make
great progress, yet the wood is white, soft, and little es-

teemed; but when planted in a dry soil, though the

growth of the trees is there very slow, yet the wood is

proportionably better. Few trees have been applied to

more uses than this. The tallest and straightest are

formed by nature for masts to our navy. The timber is

resinous, durable, and applicable to numberless domes-

tic purposes, such as flooring and wainscoting of rooms,
making of beds, chests, tables, boxes, &c. From the

trunk and branches of this, as well as most others of

the pine tribe, tar and pitch are obtained. By incision,

barras. Burgundy pitch, and turpentine, are acquired
and prepared. The resinous roots are dug out of the

ground in many parts of the Highlands, and. being divi-

ded into small splinters, are used by the inhabitants to

burn instead of candles. At Loch-Broom, in Ross-shire,

the fishermen make ropes of the inner bark; but bard
necessity has taught the inhabitants of Sweden, Lapland,
and Kamtschatka, to convert the same into bread. To
effect this, they, in the spring season, make choice of

the tallest and fairest trees; then stripping off carefully

the outer bark, they collect the soft, white, succulent, in-

terior bark, and dry it in the shade. When they have
occasion to use it, they first toast it at the fire, then
grind, and after steeping the flour in warm water to

take off the resinous taste, they make it into thin cakes,

which are baked for use. On this strange food the poor
inhabitants are sometimes constrained to live for. a whole
year; and we arc told, through custom, become at last

even fond of it. Linnseus remarks, that this same batk-
brcad will fatten swine; and humanity obliges us to wish,
that men might never be reduced to the necessity of rob-

bing them of such a food. The interior bark, of which
the above-mentioned bread is made, the Swedish boys

frequently peel off the trees in spring, and eat raw with

a greedy appetite. From the cones of this tree arc pie-

pared a diuretic oil, like the oil of turpentine, and are-
sinous extract, which lias similar virtues with the balsam
of Peru. An infusion or tea of the buds is highly com-
mended as an antiscorbutic. The farina, or yellow

powder, of the male flowers, is sometimes in the spring
carried away by the winds, in such quantities, where the

trees abound, as to alarm the ignorant with the notion

of its raining brimstone. The tree lives to a great age;

LinnaMis affirms, to 400 years.

PIONEERS, in the art of war, are such as are com-

manded in from the country, to march with an army for

mending the ways, for working on entrenchments and

fortifications, and for making mines and approaches.
The soldiers are likew'se employed for all these purposes.

Most of the foreign regiments of arti leiy have half a com-
pany of pioneers, well instructed in that important branch
of duty. Our regiments of infantry and cavalry have

about twenty pioneers each, provided with aprons, hatch-

ets, saws, spades, and pick-axes. Each pioneer mait

have an ax, a saw, and an apron; a cap with a leather

crown, and a black bear-skin front, on which is to be t e

king's crest in white, on a red ground; and the number
of the regiment is to be on the back part of it.

PIP, or Pep, pepia, a disease among poultry, consist-

ing of a white thin skin, or film, that grows under the

tip of the tongue, and hinders their feeding. It usually

arises from want of water, or from drinking puddle-wa-
ter, or eating filthy meat. It is cured by pulling off the

film with the fingers, and rubbing the tc nguc with salt.

Hawks are particularly liable to this disease, especially
from feeding on stinking flesh.

PIPE, in building, &c. a canal, or conduit, for the

conveyance of water and other fluids. Pipes for water,

water-engines, &c. are usually of lead, iron, earth, uf
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wood; the latter are commonly made of oak or elder.

Those of iron arc cast in forges; their usual length is

about two feet and a half: several of these are common-

ly fastened together by means of four screws at each

end, with leather or old hat between them, to stop the

water. Those of earth are made by the potters; these

are fitted into one another, one end being always made

wider than the other. To join them the closer, and pre-

vent their breaking, they are covered with tow and pitch:

their length is usually about that of the iron pipes. The
wooden pipes are trees bored with large iron augurs, of

different sizes, beginning with a less, and then proceed-

ing with a larger successively: the first being pointed,

the rest formed like spoons, increasing in diameter, from

one to six inches or more: they are fitted into the extre-

mities of each other, and are sold by the foot.

Pipe-Boring. AA, Plate CVII. Perambulator, &c. fig.

4, are two beams laid on each side of a pit, into which the

chips arc to fall. Upon the edges of these, the wheels

of a frame DE run. TJiis frame lias four pieces, ddaa,

across it: and two windlases, bb, which have chains

round them, going over the piece of timber F which is

to be bored. The two end-pieces dd have uprights ee in

them; between which the tree is laid, and is secured with

v\ edges in different places as the occasion requires. G
is a piece lying across the two beams AA: this is con-

nected with the frame DE by two iron bars ff,
which

are fastened to it; and go through holes in the piece d,

and are held there by pins put through holes in both.

The piece G has two uprights in it, between which is a

brass pulley to support the weight of the boring-bar H.
ghi is a wheel, with handles on its circumference to turn

it by; on its axis I a rope is coiled; one end of which

goes over a pulley (not seen), and is fastened to the car-

riage DE. At i the other end goes over a similar pul-

ley', and is tied to the other end of the carriage DE.
The machine is put into some place where there is a

crane, by which the tree can be lifted on to the carriage;

first withdrawing the carriage from the boring-bar, by

turning the wheel from g to i, and separating it from

the piece G by taking out the pins. It is then wedged
into its place, and secured by the windlases bb. The
wheel is next turned back, the carriage drawn up to the

borer, and the piece G pinned in. The machine (either

horses, water, steam, &c.) which turns the borer is then

set to work; and a man constantly attends at the wheel

ghi, to draw the pipe up to the borer. The use of the

wheel in the piece G is, to support the borer just where

it enters the pipe, and make it work steady. When the

pipe is bored through, it is withdrawn, and another tree

is placed on the carriage as before.

Pipes of an Organ. See Okgan.
Pipes, tobacco, are made of various fashions; long,

short, plain, worked, white, varnished, unvarnished, and

of various colours, &C. The Turks use pipes three or

four feet long, made of rushes, or of wood bored, at the

end whereof they fix a kind of pot of baked earth, which
serves as a bowl, and which they take off after smoking.

PlPB also denotes a vessel or measure for wine, con-

taining 12G gallons.

I'iim:Office, is an office wherein aperson called the

clerk of the pipe makes (tut leases of crown lands, by

warrant from the lord-treasurer, or commissioners of tiie
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treasury, or chancellor of the exchequer. The clerk of

the pipe makes out also accounts of sheriffs, &c. and

gives the accomptants their quietus est. To this office

are brought all accounts which pass the remembrancer'*

office, and remain there, that if any stated debt is due

from any person, the same may be drawn down into the

great roll of the pipe; upon which the comptroller issues

out a writ, called the summons of the pipe, for recovery

thereof; and if there are no goods or chattels, the clerk

then draws down the debts to the lord-treasurer's remem-
brancer, to write estreats against their lands. All tallies

which vouch the payment of any sum contained in such

accounts are examined and allowed by the chief secondary

of the pipe. Besides the chief clerk in this office, there

are eight attorneys, or sworn clerks, and a comptroller.

PIPER, pepper; a gen us of the trigynia order, in the

diandria class of plants. There is no calyx or corolla;

the berry is one-seeded. There are 60 species, of which
the most remarkable is the siriboa, with oval, heart-

shaped, nerved leaves, and reflexed spikes. This is the
plant which produces the pepper so much used in food.

It is a shrub whose root is small, fibrous, and flexible; it

rises into a stem, which requires a tree or prop to support
it. Its wood has the same sort of knots as the vine; and
when it is dry, it exactly resembles the vine-branch. The
leaves, which have a strong smell and a pungent taste,

are of an oval shape; but they diminish towards the ex-
tremity, and terminate in a point. From the flower-buds,
which are white, and are sometimes placed in the middle
and sometimes at the extremity of the branches, are pro-
duced small berries resembling those of the currant.
Each of these contains between 20 and 30 corns of pep-
per; they are commonly gathered in October, and ex-
posed to the sun seven or eight days. The fruit, which
was green at first, and afterwards red, when stripped of
its covering assumes the appearance it has when we see
it. The largest, heaviest, and least shrivelled, is the
best. The pepper-plant flourishes in the islands of Java,
Sumatra, and Ceylon, and more particularly on the Ma-
labar coast. It is not sown, but planted; and great
nicety is required in the choice of the shoots. It pro-
duces no fruit till the end of three years; but bears so
plentifully the three succeeding years, that some plants
yields between six and seven pounds of pepper. The
bark then begins to shrink; and the shrub declines so
fast, that in 12 years time it ceases bearing.

Betle, or betel, is a species of this genus. It is a creep-
ing and climbing plant like the ivy; and its leaves a good
deal resemble those of the citron, though they are longer
and narrower at the extremity. It grows in all parts of
India, but thrives best in moist places. The natives cul-
tivate it as we do the vine, placing props for it to run
and climb upon; and it is a common practice to plant it

against the tree which bears the areca nut. At all times
of the day, and even in the night, the Indians chew the
leaves of the betel, the bitterness of which is corrected by
the areca that is wrapped up in them. There is constantly
mixed with it the chinam, a kind of burnt lime made of
shells. The rich frequently add perfumes, either to gra-
tify their vanity or their sensuality.

It would be thought a breach of politeness among the
Indians to take leave for any longtime, without present-
ing each other with a purse of betel. It is a pledge uf
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friendship that relieves the pain of absence. No one
dares to speak lo a superior unless his mouth is perfumed
with betel,- it would even be rude to neglect this precau-
tion with an equal. The women of gallantry are the

most lavish in the use of betel. Betel is taken after

meals; it is chewed during a visit; it is offered when you
meet, and when you separate; in short, nothing is to be

clone without betel. If it is prejudicial to the teeth, it

assists and strengthens the stomach. At least, it is a
general fashion that prevails throughout India.

The piper nigrum, or black pepper, and the piper

longuin, or long pepper, of Jamaica, with some other
species, are indigenous, and known by the names of joint

wood, or peppery elders. The first bears a small spike,

on which arc attached a number of small seeds of the

size of mustard. The whole of the plant has the exact

taste of the East India black pepper. The long-pepper

bush grows taller than the nigrum. The leaves are broad,

smooth, and shining; the fruit is similar to the long pep-

per of the shops, but smaller. The common people in

Jamaica season their messes with the black pepper. To
preserve both, the fruit may be slightly scalded when
green, then dried, and wrapped in paper.

PIPRA, the manakin, a genus of birds of the order of

passeres. Latham describes 25 different species, and
five varieties. The general character of the genus is,

that the bill is short, strong, hard, and slightly incur-

vatcd, and the nostrils are naked. The middle toe is

connected to the outer as far as the third joint; this char-

acter, however, is not altogether universal, some of the

species differing in this particular. The tail is short.

This genus has a considerable resemblance to the genus
parus, or titmouse. They are supposed to inhabit South
America only; but this is not true, for Mr. Latham as-

sures us that he has seen many of those species which lie

has described which came from other parts, but which
nevertheless certainly belong to this genus.

1. The pipra rupicola, »r crested manakin, is about

the size of a small pigeon, being about ten or twelve

inches long. The bill is about an inch and a quarter

long, and of a yellowish colour. The head is furnished

with a double round crest; the general colour of the plu-

mage is orange, inclining to saffron; the wing-coverts are

loose and fringed. The female is altogether brown, ex-

cept the under wing-coverts, which are of a rufous

orange; the crest is neither so complete nor rounded as

that of the male. Both males and females are at first

grey, or of a very pale yellow, inclining to brown. The
male does not acquire the orange colour till the second

year, neither does the female the full brown. See Plate

CVI. Nat. Hist. fig. 337. This beautiful species in-

habits various parts of Surinam, Cayenne, and Guiana,

in rocky situations; but is no where so frequent as in the

mountain Luca, near the river Oyapoc, and in the moun-

tain Courouaye, near the river Aprouack, where they

Jbnild in the cavernous hollows and the darkest recesses.

2. The next species Mr. Latham calls the tuneful

manakin. Its length is four inches; the bill is dusky, the

forehead yellow, and the crown and nape blue; the chin,

sides of the head below the eyes, and the throat, are black;

the upper part of the back, the wings, and the tail, arc

dusky black. It is a native of St. Domingo, where it

lias gained the name of organiste from its note, forming

the complete octave in the most agreeable manner, one
note successively after another. It is said not to be un-
common, but not easy to be shot, as like the creeper, it

perpetually shifts to the opposite part of the branch from
the spectator's eye, so as to elude his vigilance.

3. The albifrons inhabits South America. See Plate

CVI. Nat. Hist. fig. 336. There are about 30 species.

PIRATE. By stat. 28 H. VIII. c. 15, all treasons,

felonies, robberies, murders, and confederacies committed
upon the sea, or in any haven, creek, or place where the

admiral has jurisdiction, shall be tried in such shires or
places as the king shall appoint by his commission in

like forms, as if such offence had been committed upon
land, and according to the course of the common law,
and the offenders shall suffer death without benefit of
clergy. And by stat. 6 Geo. I, made perpetual, it is

enacted, that if any of his majesty's natural-born sub-
jects, or denizens of this kingdom, shall commit any pi-

racy or robbery, or any act of hostility, against other
his majesty's subjects upon the^sea, under colour of any
commission from any prince or state, or pretence of au-
thority from any person whatsoever, such offender shall

be deemed to be a pirate, felon, and robber; and being
duly convicted thereof according to this act, or the afore-
said act of 23 H. VIII, shall have and suffer such pains
of death, loss of lands, goods, and chattels, as pirates,

felons, and robbers upon the seas, ought to have and suf-

fer. By 18 Geo. II. c. 30. persons committing hostili-

ties, or aiding enemies at sea, may be tried as pirates.

Piracies at sea are excepted out of the general pardon,
by 20 Geo. II. c. 52.

Pirate's goods, go to the admiral by grant; but not
piratical goods, which go to the king if the owner is not

known.
PISCES, in astronomy, the twelfth sign or constella-

tion of the zodiac. The stars in Pisces, in Ptolomy's ca-

talogue, are 38; inTycho's, 33; and in the Britannic ca-

talogue, 109.

PISC1DIA, a genus of the decandria order, in thedia-
delphia class of plants. The stigma is acute; the legume
winged four ways. There are two species, viz. 1. The
erythrina or dog-wood tree. This grows plentifully in

Jamaica, where it rises to the higbt of twenty-five feet or

more; the stem is almost as large as a man's body, cover-
ed with a light-coloured smooth bark, and sending out

several branches at the top without order. The flowers
are of a dirty-white colour; they are succeeded by oblong
pods which contain the seeds. 2. The Carthaginiensis,
with oblong oval leaves, is also a native of the West In-

dies. It differs from the former only in the shape and
consistence of the leaves, which are more oblong and stif-

fer; but in other respects they are very similar. Both
species are easily propagated by seeds; but require arti-

ficial heat to preserve them in this country. The negroes
in the West Indies make use of the bark of the first spe-

cies to intoxicate fish. When any number ofgentlemen
have an inclination to divert themselves with fishing, or,

more properly speaking, with fish-hunting, they send each

of them a negro-slave to the woods, in order to fetch some
of the bark of the dog-wood tree. This bark is next

morning pounded very small with stones, puts into old

sacks, carried into rocky parts of the sea, steeped till

thoroughly soaked with salt water, and then well sqeezed
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by the negroes to express the juice. This juice immedi-

ately colours the sea with a reddish hue; and, being of a

poisonous nature, will in an hour's time make the fishes,

such as groopers, rock-fish, oldwives, Welshmen, &c. so

intoxicated, as to swim on the surface of the water, quite

heedless of the danger; the gentlemen then send in their

negroes, who pursue, both swimming and diving, the in-

ebriated fishes, till they catch them with their hands;

their masters in the mean time standing by, on high

rocks, to see the pastime. It is remarkable, that though

this poison kills millions of the small fry, it has never

been known to impart any bad quality to the fish which

have been caught in consequence of the intoxication. The
wood of this tree, although pretty hard, is only fit for

fuel.

PICIS VOLANS, a small constellation of the southern

hemisphere, unknown to the ancients, and invisible to us

in these northern regions.

PISOLITE, a mineral found at Carlsbad in Bohemia.
It has the form of round masses composed of concentric

layers, and containing a grain of sand in their centre.

Colour white, often greyish, reddish, or yellowish. The
round bodies are collected together like a bunch of

grapes.

PISONIA, a genus of the polygamia dio&cia Hass of

plants, the corolla whereof is of an infundibuliform shape;

the tube is short; the limb is semiquinquefid, acute, and

patulous; the fruit is an oval quinquangular capsuls, form-

ed of five valves, and containing only one cell; the seed is

single, smooth, and ovato-oblong. There are five spe-

cies, trees of the West Indies.

PISTACIIIA, turpentine -tree, pistachia-nut, mastich-

tree; a genus of the petandria order, in the dio&cia class

of plants. The male is an anient.; cal. five-cleft; cor.

none; fern, distinct; cal. trifid; cor. none; styles two; drupe
one-seeded. There are six species; of which the most re-

markable are: 1. The terebinthus, orpistachia-trce. This
.grows naturally in Arabia, Persia, and Syria, whence
the nuts arc annually brought to Europe. In those coun-

tries it grows to the height of 25 or 50 feet; the bark of

the stem and old branches is of a dark russet colour, but

that of the young branches is of a light brown. Some of

these trees produce male and others female flowers, and
some have both male and female on the same tree. The
male flowers come out from the sides of the brandies in

loose bunches or catkins. They have no petals, but five

small stamina. The female flowers come out in clusters

from the sides of the branches; they have no petals; but

a large oval germen supporting three reflexed styles, and
arc succeeded by oval nuts. 2. The lentiscus, or com-
mon mastich-tree, grows naturally in Portugal, Spain,
and Italy. Being an evergreen, it has been preserved in

this country in order to adorn the green-houses. In the

countries where it is a native, it rises to the height of eigh-
teen or twenty feet 3. The orientalis, or true mastich-
tree of the Levant, from which the raastich is gathered,
lias been confounded by most botanical writers with the

lentiscus, or common masticlutree, above described,

though there are considerable differences between them.
The first species is propagated by its nuts: w Inch should

be planted in pots filled with light kitchen-garden earth,

and plunged into a moderate hotbed to bring up the plants.

The -second sort is commonly propagated by laying down

the branches, though it may also be raised fram the seed

in the manner already directed for the pistachia-nut tree;

and in this manner also may the true mastich-tree be

raised. But this, being more tender than any of the oth-

er sorts, requires to be constantly sheltered in winter, and
to have a warm situation in summer.

Pistachia-nuts have a pleasant, sweet, unctuous taste,

resembling that of almonds; and they abound with a sweet

and well-tasted oil, which they yield in great abundance
on being pressed after bruising them; they are reckoned
amongst the analeptics, and are wholesome and nutritive,

and are by some esteemed very proper to be prescribed

by way of restoratives, eaten in small quantity, to peo-

ple emaciated by long illness.

PISTIA, a genus of the monadelphia octandria cla-<

and order. There is no calyx; the corolla is one petal-

led, tongue-shaped, entire; anthers six or eight; style one;

capsule one-celled. There is one species, an aquatic of
Senegal.

PISTIL. See Botany.

PISTON. See Pump.

PISUM, pea; a genus of the decandria order, in the
diadelphia class of plants. The style is triangular, above
one-celled, pubescent; calyx has the two upper segments
shorter. The species are, 1. The sativum, or garden-
pea. 2. The maritimum, or sea-pea, with footstalks

which are plain on their upper side, an angular stalk, ar-

row-pointed stipulse, and footstalks bearing many flowers.

3. The ochrus, with membranaceous running footstalks,

having two leaves and one flower upon a footstalk.

There is a great variety of garden-peas now cultiva-

ted in Britain, which arc distinguished by the gardeners
and seedsmen, and have their different titles; but as great
part of these have been seminal variations, so, if they are
not very carefully managed, by taking away all those
plants which have a tendency to alter before the seeds
are formed, they will degenerate into their original state;

therefore all those persons who are curious in the choice
of seeds, look carefully over those which they design for
seeds at the time when they begin to flower, and draw
out all the plants which they dislike from the other. This
is what they call roguing their peas; meaning the taking
out all the bad plants from the good, that the farina of
the former may not impregnate the latter; to prevent
which, they always do it before the flowers open. By
thus diligently drawing out the bad, reserving those which
come earliest to flower, they have greatly improved their
peas of late years, and are constantly endeavouring to get
forwarder varieties; so that it would be to little purpose
in this place to attempt giving a particular account of all

the varieties now cultivated; we shall therefore only
mention the names by which they are commonly known,
placing them according to their time of coming tothe table,
or gaihering for use.

The golden hotspur. Sickle pea.

The charlton. Marrowfat.
The Reading hotspur. Rose or crown pea.
Master's hotspur. Rounceval \ka.
Essex hotspur. The sugar pea.
The dwarf pea. Spanish Morotto.
Nonpareil. Grey pea.

Sugar dwarf. Pig pea.
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Among the new varieties wc may specify un uncom-
monly fine species of marrowfat, raised by that truly

philosophical gardener, U. P. Knight, esq. and to be had
at Mr. Mason's, Fleet-street.

The English sea-pea is found wild upon the shore in

Sussex and several other counties in England, and is

undoubtedly a different species from the common pea.

The third sort is annual, and grows naturally among
the corn in Si< ily and some parts of Italy, but is here

preserved in botanic gardens for the sake of variety.

It has an angular stalk, rising near three feet high; the

leaves stand upon winged footstalks, each sustaining two

oblong lobes. The flowers are of a pale yellow colour,

shaped like those of the other sort of pea, but are small,

each footstalk sustaining one flower; these are succeeded

by pods about two inches long, containing five or six

roundish seeds, which are a little compressed on their

sides. These are by some persons eaten green; but un-

less they are gathered very young, they are coarse, and

at best not so good as the common pea. It may be sown
and managed in the same way as the garden pea.

P1TCA1RNIA, a genus of the hexandria monogynia

class and order. The calyx is three-leaved, half-superior;

corolla three-petalled, with a scale at the base of each;

stigmas three, contorted; capsules three, opening inwards;

seeds winged. There are three species^* herbs of the

West Indies.

PITCH, a tenacious oily substance, drawn chiefly

from pines and furs, and used in shipping, medicine, and

various other arts; or it is more properly tar, inspis-

sated by boiling it over a slow fire. See Pinus.
Pitch, mineral, has a strong resemblance to common

pitch. Colour black, dark-brown, or reddish. Specific

gravity from 1.45 to 2. Does not stain the fingers. On
a white iron it flames with a strong smell, and leaves

a quantitv of grey ashes. See Bitumen.
PITCHSTONE. This stone, which occurs in dif-

ferent parts of Germany, France, and other countries,

has obtained its name from some resemblance which it

has been supposed to have to pitch. It is most usually in

amorphous pieces of different sizes.

Its fracture is conchoidal and uneven, and sometimes

approaches the splintery. Exceedingly brittle; it yields

even to the nail of the finger. Specific gravity 2.3 to 1.6.

Its colours are numerous; greyish black, blueish grey,

green, red, yellow of different shades. Sometimes seve-

ral of these colours appear together in the same stone. A
specimen of pitchstone, analysed by Mr. Klaproth, con-

tained

73.00 silica

14.50 alumina
1.00 lime

1.00 oxide of iron

0.10 oxide of manganese
1.75 soda

8.50 water.

99.85
PITH, in vegetation, the soft spongy substance con-

tained in the central parts of plants and trees. See

Plants, phifsiology of.

PITTOSPORUM, in botany, a genus of the mono-
gynia order, in the pentandria class of plants. The calyx

is pentaphyllous, Inferior, and deciduous. The petals are

five in number; the style thread-shaped; the capsule some-

what angular, trilocular, and containing three or four an*

gulated seeds, adhering to the capsule by means of a li-

quid resin in the loculaments. Of this there are three

species, viz. 1. Tenulfolium. 2. Umbellatum. 3. Coriace-

uria. The first and second are natives of the Cape of

Good Hope; the third grows in Madeira, and flowers in

May and June.

PITUITARY Gland. Sec Anatomy.
PLACENTA. See Anatomy and Midwifery.
PLAG1ANTHUS, a genus of the class and order mo-

nadelphia dodeeandria. The calyx is five-cleft; petals

five; berry. There is one species, a native ofNew Zea-

land.

PLAGUE, Pestilence, or Pestilential fever.

See Medicine.
Plague-water, one of the compound waters of the

shops, distilled from mint, rosemary, angelica-roots, &c.

PLAIN, in general, an appellation given to whatever

is smooth and even, or simple, obvious, and easy to be

understood; and, consequently, stands opposed to rough,

enriched, or laboured.

A plain figure, in geometry, is an uniform surface;

from every point of whose perimeter, right lines may
be drawn to every other point in the same.
A plain angle is one contained under the two lines or

surfaces, in contradistinction to asolid angle. The doc-

trine of plain triangles, as those included under three

right lines, is termed plain trigonometry. See Trigono-
metry.
Plain chart. See Chart.
Plain sailing. See Navigation.
Plain scale. See Scale.
Plain table, in surveying, a very simple instrument,

whereby the draught of a field is taken on the spot, with-

out any future protraction. It is generally of an oblong

rectangular figure, and supported by a fulcrum, so as to

turn every way by means of a ball and socket. It has a

moveable frame which serves to hold fast a clean paper;

and the sides of this, facing the paper, are divided into

equal parts every way. It has also a box with a magne-

tical needle, and a large index with two sights; and,

lastly, on the edge of the frame, are marked degrees and

minutes. See Surveying.
Plain number, is a number that may be produced by

the multiplication of two numbers into one another; thus

20 is a plain number produced by the multiplication of

5 into 4.

Plain place, locus planus, or locus ad planum,

among the ancient geometricians, denoted a geometrical

locus, when it was a right line or a circle, in opposition

to a solid place, which was an ellipsis, parabola, or hy-

perbola. These the moderns distinguished into loci ad

rectum, and loci ad circulum.

Plain problem, in mathematics, is such a problem as

cannot be solved geometrically, but by the intersection

either of a right line and a circle, or of the circumferen-

ces of two circles; as, given the greatest side, and the

sum of the other two sides of a right-angled triangle, to

find the triangle, as also to describe a trapezium that

shall make a given area of four given lines. Such pro-

blems can only have two solutions, in regard a right line
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can only cut a circle, or one circle cut another, in two
points.

PLAISTER of Paris. See Sulphat of lime.
PLAN, in general, denotes the representation of some-

thing drawn on a plane; such are maps, charts, icono-

graphies, &.c. See Map, Chart, &c.
The term plan, however, is particularly used for a

draught of a building, such as it appears, or is intended

to appear, on the ground; showing the extent, division,

and distribution of its area, or ground plot, into apart-

ments, rooms, passages, &c. See Architecture.
PLANARIA, a genus of vermes intestina; the generic

character is, body gelatinous, ilattish, with a double ven-

tral pore, mouth terminal; this genus contains many
species, and is divided into sections.

The section A is without eyes; planaria gulo, body
long, pellucid, and truncate before, inhabits stagnant

water, under duck-weed; body grey; the margin all

round is tesselate with very fine strife: it swallows the

cyclidia which inhabit the same waters, and after a time

discharges them again. Planaria operculata inhabits the

sandy shores, and among fuci in the bays of Norway;
something resembles a coffee berry; and moves by bend-

ing its margin, and by means of its marginal folds fixes

itself to and ascends other bodies. The section B, with

a single eye: C with two eyes; D with three eyes, and
E with four eyes.

PLANE. See Geometry.
Plane, in joinery, an edged tool, or instrument for

paring and shaving of wood smooth. It consists of a
piece of wood, very smooth at bottom, as astock or shaft;

in the middle of which is an aperture, through which a
steel-edge, or chisel, placed obliquely, passes, which be-
ing very sharp, takes off the inequalities of the wood it

is slid along. Planes have various names, according to
their various forms, sizes, and uses; as 1. The fore-plane,
which is a very long one, and is usually that which is

first used; the ei\ge of its iron or chisel is not ground
straight, but rises with a convex arch in the middle, its

use is to take off the greater irregularities of the stuff,

and to prepare it for the smooth ing-plane. 2. Thesmooth-
ing-plane is short and small, its chisel being finer; its

use is to take off the greater irregularities left by the
fore-plane, and to prepare the wood for the jointer. 3. The
jointer is the longest of all; its edge is very fine, and does
not stand out above a hair's breadth; it is chiefly used
for shooting the edge of a board perfectly straight, for

joining tables, &c. 4. The strike-block, which is like the
jointer, but shorter; its use is to shoot short joints. 5.

The rabbit-plane, which is used in cutting the upper
edge of a board, straight or square, down into the stuff,

so that the edge of another cut after the same manner,
may join in with it, on the square; it is also used in

striking facias on mouldings; the iron or chisel of this
plane is as broad as its stock, that the angle may cut
straight, and it delivers its shavings at the sides, and
not at the top. like the others. 6. The plough, which is a
narrow rabbit plane, with the addition of two staves, on
which are shoulders; its use is to plow a narrow square
groove on the edge of a board. 7. Moulding-planes,
which are of various kinds, accommodated to the various
forms and profiles of the moulding; as the round-plane,
the hollow-plane, the ogee, the snipe's bill, &c. which

arc all of several sizes, from half an inch to an inch and
a half.

PLANET. See Astronomy.
PLANETARIUM, an astronomical machine, made

to represent the motions of the planets, and their satellites,

as they really are in nature. We have in some degree
explained the theory of the planetarium, tinder the arti-

cle Orrery: we shall now describe a perspective view
of the machine itself, and show the nature and structure
of the wheels by which the motion of the whole is pro-

duced. See Plate CVIII. Plenetarium.

In the planetarium exhibited in the plate, A represents

the Sun, which is fixed firmly to a wire a, and has no
motion; B is the planet Mercury, revolving round tli

Sun; D is the planet Venus; E represents the earth, ami
e the Moon revolving round it; f is a segment of brass
called the Earth's terminator, which shows that all

the parts of the Earth behind it are not illuminated by
the Sun; F is the planet Mars; G, Jupiter and his four
satellites; II, Saturn, with his Ring and seven satellites;

K the Herschel, and six satellites. L is a small winch
which when turned gives motion to Mercury and Venus,
and shows the Earth's annual motion round the Sun, its

diurnal motion, and the Moon's motion round the Earth.
The projection in the middle of the circular board M,
consists of the following parts: a steel wire a, whose low-
er end is screwed to a bridge under a board, and which
carries the Sun; over this is put a tube, on whose lower
end a worm-wheel, worked by a worm on the arbor of
the winch L above-mentioned, is fixed; and to the upper
end the frame of wheels N, with the Earth and Moon.
Over these is a conical tube, which has a (launch at its

lower end, and is fastened to the board M by three screws;
the arms carrying the planets Mars F, Jupiter G, Saturn
H, and the Herschel K, are fitted stiffly upon this tube,
so as not to turn unless they are moved. These planets
do not move by turning the winch, but are to be set by
hand; as also their satellites. In the frame of wheels N
(figs. 1 and 2)g is the first wheel; which is fixed to the
wire a(fig. l), and is without any motion: this works into
another wheel h of the same size, fixed to the spindle i.

The wheel h works another wheel k of the same size, on
whose spindle y (fig. 1) the Earth is fixed. Besides the
wheel h, the spindle i has three other wheels I m n, fixed!

on it. The wheel / turns o, which works a pinion beneath
the wheel gs carrying the planet Mercury B (tig. l.):

this pinion has a hollow spindle, and goes over the wire
a. The wheel m on the spindle i works into p; which
gives motion to the pinion g (whose spindle goes over the
spindle of the pinion which carries Mercury), and has
the planet Venus (D fig 1) fixed to it. The large, wheel
n on the spindle i turns, by intermediate wheels, the pin-
ion S, whose arbor goes over the spindle carrying the
Earth: this has an arm for the moon fixed to it. The
wire t, to which the Moon is fixed, slides up and down
through a hole in the end of the arm; and the lower end
of the wire rests on a circular ring r, whose plane is pa-
rallel to the plane of the Moon's orbit; so that as the arm
turns round, the wire is pushed up by the inclination of
the ring, and falls by its own weight. Beneath this is a
ring with divisions on it, showing the Moon's age. When
the winch L is turned, it works the worm-wheel beneath
the board M, and moves the frame N (fig. l) with the
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Earth round the Sun; and as the wheel g is fixed, the wheel
h is turned by rolling round it; and as k (which it works) is

of the same size with the other two, it turns the earth so that
its axis always points to the pole. The wheel I, by means of
the wheel o, turns the pinion which carries Mercury B
(tig. 1). The wheel m with the wheel p turns g, and the
planet Venus D (fig. 1); and the wheel n turns the pi-

nion 8, and the Moon as before described. The number
of teeth in the wceels and pinions respectively, must be
so proportioned, that each planet may revolve "in the same
periods as we have described under Astronomy.
PLANIMETRY, that part of geometry which consid-

ers lines and plane figures, without any regard to heights
or depths. Planimetry is particularly restricted to the
mensuration of planes and other surfaces; as contradis-
tinguished from stereometry, or the mensuration of solids,

or capacities of length, breadth, and depth. Planimetry
is formed by means of the squares of long measures, as

square inches, square feet, square yards, &c. that is, by
squares whose side is an inch, a foot, a yard, &c. So
that the area or content of any surface is said to be found,
when it is known how many such square inches, feet,

yards, &c. it contains.

PLANISPHERE, signifies a projection of the sphere,
and its various circles on a plane; in which sense maps,
wherein are exhibited the meridians, and other circles of
the sphere, are planispheres. See Map, Projection,
&c.
Planisphere, is more particularly used for an astro-

nomical instrument used in observing the motions of the
heavenly bodies. It consists of a projection of the celes-

tial sphere upon a plane representing the stars, constella-

tions, &c. in their proper order; some being projected on
the meridian, and others on the equator.

PLANTAGO, plantain; a genus of the monogynia
order, in the tetrandria class of plants. The calyx is four-
cleft; corolla four-cleft; border reflex; stamina very long;

capsules two-celled, cut transversely. There arc 58 spe-
cies, of which the most noted are: 1. The common broad-
leaved plantain, called weybread; 2. the great hoa-
ry plantain, or lamb's tongue; 3. the narrow-leaved
plantain, or ribwort; and the following varieties have
also been found in England, which are accidental; the be-

som plaintain and rose-plantain. The plantains grow
naturally in pastures in most parts of England, and are

frequently very troublesome weeds. The common plan-

tain and ribwort-plantain are both used in medicine, and
are so well known as to need no description. They are

said to be slightly astringent; and the green leaves are

commonly applied to fresh wounds by the common peo-

ple.

Of the coronopus, or buck's horn plantain, there are

two varieties growing in England, viz. the common
buck's-horn, which grows plentifully on heaths every

where; and the narrow-leaved Welsh sort, which is found

upon many of the Welsh mountains. The first of these

was formerly cultivated as a salad herb in gardens, but

has been long banished for its rank disagreeable flavour;

it is sometimes used in medicine.

PLANTING, in agriculture and gardening. The first

thing in planting is to prepare the ground before the

trees or plants are taken out of the earth, that they may
remain out of the ground as short a time as possible,

and the next is to take up the trees or plants in order to

their being transplanted. In taking up the trees, care-

fully dig away the earth round the roots, so as to come
at their several parts to cut them off; for if they are torn

out of the ground without care, the roots will be broken

and bruised to the great injury of the trees. When jou
have taken them up, the next thing is to prepare them
for planting by pruning the roots and heads. And first,

prune off all the bruised or broken roots, all such as are

irregular, and cross each other, and all downright roots,

especially in fruit-trees; shorten the larger roots in pro-

portion to the age, the strength, and the nature of the

tree : observing that the walnut, mulberry, and some
other tender-rooted kinds, should not be pruned so close

as the more hardy sorts of fruit and forest-trees; in young
fruit-trees, such as pears, apples, plumbs, peaches, &c.

that are one year old from the time of their budding or

grafting, the roots may be left only about eight or nine

inches long; but in older trees they must be left of a

much greater length: but this is only to be understood of

the larger roots; for the small ones must be chiefly cut

quite out, or pruned quite short. The next thing is the

pruning of their heads, which must be differently per-

formed in different trees; and the design ofthe trees must

also he considered: thus, if they are designed for walls

or espiliers, it is best to plant them with the greatest part

of their heads, which should remain on till they begin to

shoot in the spring, when tbey must be cut down to five

or six eyes, at the same time taking care not to disturb

their roots. But if the trees are designed for standards,

you should prune off all the small branches close to the

place where they arc produced, as also the irregular

ones which cross each other; and after having displaced

these branches, you should also cut off all such parts of

branches, as have by any accident been broken or woun-
ded; but by no means cut off the main leading shoots

which are necessary to attract from the root, and thus

promote the growth of the tree. Having thus prepared

the trees for planting, you must now proceed to place

them in the earth; but if the first trees have been long out

of the ground, so that the fibres of the roots are dried,

place them eight or ten hours in water before they are

planted, with their heads erect, and the roots only im-

mersed in it: which will swell the dried vessels of the

roots, and prepare them to imbibe nourishment from the

earth. In planting them, great regard should be had to

the nature of the soil; for if that is cold and moist, the

trees should be planted very shallow; and if it is a hard

rock or gravel, it will be better to raise a hill of earth

where each tree is to be planted, than to dig into the rock

or gravel and fill it up with earth, as is too often practis-

ed, by which means the trees are planted as in a tub,

and have but little room to extend their roots. The next

thing to be observed is, to place the trees in the hole in

such a manner, that the roots may be about the same
depth in the ground, as before they were taken up; then

break the earth fine with a spade, and scatter it into the

hole, so that it may fall in between every root, that there

may be no hollowness in the earth. Having filled up the

hole, gently tread down the earth with your feet, but

do not make it too hard; which is a great* fault, especi-

ally if the ground is strong or wet. Having thus planted

the trees, they should be fastened to stakes driven into
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the ground, to prevent their being displaced by the wind,

and some mulch laid about the surface of the ground

about tlicir roots: as to such as are planted against walls,

their roots should be placed about a foot from the wall,

to which their heads should be nailed to prevent their

being blown up by the wind. The seasons for planting

are various, according to the different sorts of trees, or

the soil in which they are planted; for the trees whose

leaves fall off in winter, the best time is the beginning

of October, provided the soil is dry; but if it is a very

wet soil, it is better to defer it till the latter end of Fe-

bruary, or the beginning of March; and for many kinds

of evergreens, the beginning of April is by far the best

season; though they may be safely removed in midsummer,
provided they are not to be carried very far; but you

should always make choice of a cloudy wet season.

PLANTS, physiology of. The constituent or elementa-

ry principles of vegetables in general, are hydrogen, ox-

ygen, and charcoal These, as far as our observations

have hitherto extended, are common to all vegetables.

There are some other substances, such as lime, potass,

iron, and azote, which are occasionally found in vege-

tables; but as they are not common to all plants, they

cannot be considered as essential to the constitution of

vegetable matter.

The parts of vegetables which naturalists are accus-

tomed to consider as distinct in their nature and functions,

are six: the stem or trunk, the root, the leaf, the flower,

the fruit, and the seed. In many vegetables the root

appears nearly similar, in all its constituent parts and

principles, to the stem or trunk, and indeed the one

seems a continuation of the other; which must be our

apology for reversing in some degree the order of na-

ture, and treating first of that part; which, though it

seems to proceed or spring immediately from the other,

is yet the most perfect in its organization, and is in ge-

neral of the greatest use and importance to man.

1. The stem or trunk, which includes also the branch-

es, we might say all the more solid and substantial parts

of a tree or plant, consists of three parts, the bark, the

wood, and the pith.

1st. The bark is protected on the outside by a cuticle,

epidermis, or scarf-skin, which consists sometimes of

numerous layers, and differs in thickness in different

plants. This skin or cuticle is an organized body, com-
posed of \cvy minute bladders, interspersed with longi-

tudinal fibres, as in the nettle, thistle, and the generality

of herbs. It contains also longitudinal vessels, and is

visibly porous in some plants, and particularly the cane.

2d. On removing the cuticle, the true bark appears,

and may be considered as a congeries of pulp or cellular

substance in which are placed a number of vessels, as

well as longitudinal fibre. The vessels of the bark are

differently situated, and destined for various uses, in

different plants. In the bark of the pine, for instance,

the inmost are lymph-ducts, exceedingly minute; those

nearest the surface are gum or resiniferous vessels, for

the secretion of the turpentine, and these are so large as

to be visible to the naked eye.

3d. The wood lies between the bark and the pith. Its

substance is denser than that of the bark, and its struc-

ture more difficult to be understood. It is however ge-

nerally supposed to consist of two substances, the paren-

chymatous or cellular, and the ligneous. The ligneous

parts arc no more than a congeries of old dried lymph-

ducts. Between the bark and the wood a new ring; of

these ducts is formed every year, which gradually lusts

its softness as the cold season approaches, and towards

the middle of winter is condensed into a solid ring of

wood. These annual rings, which are visible in most
trees when cut transversely, serve as marks to determine

their age. They seem to decrease in breadth, as the

tree advances in age; and as they are found to be very

unequal in size throughout, their breadth probably va-

ries according as the season is favourable or otherwise.

Dr. Darwin distinguishes the wood into two parts, the

sap-wood or alburnum, and the heart. The former is

much less durable, and is most abundant in thriving trees.

In an oak-tree the division between these parts is very

distinguishable. The alburnum is gradually converted

into heart; but we do not recollect to have me: with any
observations which determine the number of years in

which this conversion takes place.

Dr. Darwin attributes to the sap-wood the office of

nourishing the embryo buds.
" We may conclude," says this author, « that the

umbilical vessels of the new bud are formed along with
a reservoir of nutritious aliment about midsummer in the

bark, which constitutes the long caudex of the parent
bud, in the same manner as a reservoir of nutritious mat-
ter is formed in the root or broad caudex of the turnip
or onion, for the nourishment of the rising stem; and that
these umbilical vessels of the embryon bud, and the re-

servoir of nutriment laid up for it, which is secreted by
the glands of the parent bud, and now intermixed with
the present bark of the tree, become gradually changed
into alburnum, or sap-wood, as the season advances, in
part even before the end of the summer, and entirely
during the winter months.
" That the alburnum of trees, which exist beneath the

bark both of the trunk and roots of them, contains the
nutritious matter deposited by the mature leaves, or pa-
rent buds, for the use of the embryon buds, appears not
only from the saccharine liquor which oozes from the
wounds made in the vernal months through the bark into
the alburnum of the birch and maple, betula et acer; but
also from the following experiment, which was conducted
in the winter, before the vernal sap-juice rises.

« Part of a branch of an oak tree in January was
cut off, and divided carefully into three parts; the bark,
the alburnum, and the heart. These were shaved or
rasped, and separately boiled for a time in water, and
then set in a warm room to ferment; and it was seen that
the decoction of the alburnum or sap-wood passed into
rapid fermentation, and became at length acetous, but
not either of the other, which evinces the existence both
of sugar and mucilage in the alburnum during the win-
ter months; since a modern French chemist has shown
by experiments, that sugar alone will not pass into the
vinous fermentation, but that a mixture of mucilage is

also required; and from this experiment it may be con-
cluded, that in years of scarcity the sap wood of those
trees which are not acrid to the taste, might afford nu-
triment by the preparation of being rasped to powder,
and made into bread by a mixture of Hour, or bv extract-
ing their sugar and mucilage by boiling water. These-
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observations have been since confirmed by the very ac-

curate experiments of Mr. Knight, who has shown that

all the saccharine matter of fruit trees is elaborated in

the leaves of the preceding year, and deposited in the al-

burnum, w hence it is drawn in the following spring for

the perfecting of the flower and the fruit. An essential

caution (hy the way) to unskilful pruners (such as the

bulk of common gardeners are), who in cutting off the

new wood, or alburnum, in the spring, just cut off so

much of the fruit (sec Pruning); and when gardeners

(falsely so called) pull off the leaves of vines, and other

ruit-trccs, they destroy the crop of the succeeding year.

One striking difference between the wood and the bark

is, that the former is possessed of spiral vessels which

run from one end of the tree to the other. From the

great resemblance of these vessels to the air-vessels of

insects, they are supposed to be subservient to the same

function. The stern of some plants is entirely hollow;

partly, it is supposed, from these plants, which are ge-

nerally of a quick growth, requiring a more than ordina-

ry supply of air.

Dr. Darwin considers the spiral vessels above alluded

to as lymphatics. He admits that air is observed to issue

both from green and dry wood cut transversely, which is

distinctly seen by plunging the wood in water, and re-

moving the pressure of the atmosphere by the air-pump.

This circumstance, however, he attributes to the rigidity

of the fibres of wood, which, when divided, suffer the sap

to escape, when, as the vessels cannot collapse, the air

consequently enters in its place, lie illustrates and con-

firms his opinion with his accustomed ingenuity, and
among other observations relates the following experi-

ment; « 1 placed, in the summer of 1781, some twigs of

a fig-tree with leaves on them, about an inch deep in a

decoction of madder, and others in a decoction of log-

wood, along with some sprigs cut off from a plant of pi-

cris. These plants were chosen because their blood is

white. After some hours, on the next day, on taking out

either of these, and cutting off from its bottom about an
eighth of an inch of the stalk, an internal circle of red

points appeared, which 1 believed to be the ends of ab-

sorbent vessels coloured red with the decoction, and
which probably existed in the newly-formed alburnum,

or sap-wood; while an external ring of arteries was seen

to bleed out hastily a milky juice, and at once evinced

both the absorbent and arterial system.

Dr. Darwin admiis the existence of air-vessels which
pass through the bark to the sap-wood; but these run
transversely, and not in the direction of the trunk or

arms. Du Hamel likewise observed large vessels, some
round and some oval, which in the birch-tree stand pro-

minent, and pierce the outer bark.

4th. The pith is situated in the centre of the stem, and

in young plants it is very abundant. It is said by some
authors to consist of exactly the same substance as the

parenchyma or cellular substance of the bark; and to be

composed of small cells or bladders, generally of a cir-

cular figure, though in some plants, as the borage and
thistle, they are angular. In most plants the pith gra-

dually dies away as they approach to maturity; and in

old trees it is almost entirely obliterated. The pith ap-

pears to be essential to the life of the other parts in young
shoots. In those plants which have hollow- stems, this

central cavity, though not filled with the pith or medulla,
appears to be lined with it.

Such arc the solid parts of plants; but to render their
organization more clearly understood, in PI. CXU. Misc.
fig. 186, is the section of a branch of ash cut transverse-
ly, as it appears to the eye. Fig. I8r, is the same section
magnified: AA the bark; BB an arched ring of sap-ves-
sels next the cuticle; CCC the cellular substance of the
bark, with another arched row of sap- vessels; Dl) a cir.

cularline of lymph-ducts next the wood; EE the wood*
F the first year's growth; G the second; H the third; Hi
the true wood; KK the great air-vessels; LL the lesser
air-vessels; N the pith.

There is reason to believe that the proper entrance of
the air to plants, is through the cuticle; which is proved
to be a vascular substance, since, when under an exhaust-
ed receiver, it issues directly through the cuticle. That
the air is necessary to the sustenance of plants, appears
from the experiments of Dr. Bell. In the winter season
he covered several young trees with varnish, leaving the
tops of the branches only exposed to the air. They re-

mained in this situation during the following summer,
when some of them lived, though in a languid state; but
those from which the air had been more accurately ex-
cluded, died without a single exception. To this proof
the same author adds, that trees overgrown with moss
have few leaves, weak shoots, and scarcely any fruit; and
that it is the common practice of all judicious gardeners
to strip the moss from the bark of aged trees, which by
admitting the air generally restores them to vigour and
fruitfulness.

II. The root, which fixes the plant to the earth, and
is the chief source of its nourishment, differs much in

different species of vegetables. All roots agree in being
fibrous at their extremities, and it is by their fibres chief-

ly that they are fitted to draw nourishment from the

earth. The internal structure of the root, or rather of

its fibres, differs not vevy materially in general from that

of the stem. It consists of a cuticle, bark, wood, and

commonly of a small portion of pith; though there are

some roots that have no pith at all; while there are oth-

ers which have little or none at the extremities, but a

considerable quantity near the trunk. The cuticle, in all

roots, at a certain age, is double; the cortical substance,

or bark, differs greatly in its quality and disposition in

different plants. The roots, as well as the trunk of plants,

are furnished with a variety of vessels for the purpose

of conveying and circulating air and the juices necessa-

ry to their nourishment.
In fig. 188. is a section of the root of wormwood, as it

appears to the eye; and fig. 189. is the same magnified.

AA, the skin with its vessels; BB, the bark; CCC, the

lymph-ducts of the bark; the other holes are small cells

or sap-vessels. DDD, parenchy matous insertions from

the bark; EEE, the rays of the wood, with the air-ves-

sels. This root has no pith.

III. The leaves are organs essential to the existence

of plants. Trees perish when totally divested of them;

and in general, when stript of any considerable propor-

tion of their leaves, they do not shoot vigorously. T"e

leaves exhibit a beautiful appearance when the interme-

diate parenchymatous matter is consumed by putrefac-

tion. Both surfaces of the leaf are covered with a mem-
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brane, which is a thin bark, continued from the scarf-

skin of the stalk.

IV. The flower consists of four parts, the calyx, the co-

rolla, the stamina, and the pistillum. The calyx or flower-

cup is almost always of a green colour, and is that

which surrounds and supports all the other parts of the

flower. The corolla is of various colours, is variously

shaped in different vegetables, and is that which consti-

tutes the most conspicuous part of the flower. It some-
times consists of one continued substance, but more fre-

quently of several portions, which are called petals. The
stamina are supposed to be the male part of the flower.

Linnaeus defines them to be an entrail of the plant, de-

signed for the preparation of the pollen. Each stamen
consists of two parts; the filamentum or fine thread

which supports the anthera, and the anthera itself, which
contains within it the pollen, and when come to maturity

bursts and discharges it for the impregnation of the gcr-

men. From the supposed function of the stamina, they

afford the chief foundation of the distribution of the ve-

getable system into classes. Such flowers as want this

part are called female; such as have it, but want the pis-

tillum, are male; such as have them both, hermaphrodite;

and such as have neither, nauter.

The pistillum or pointal is supposed to be the female

part of the flower; it is defined by Liniueus to be an en-

trail of the plant, designed for the reception of the pol-

len. It consists of three parts, the germen, the style, and
the stigma. The germen is the rudiment of the fruit ac-

companying the flower, but not yet arrived at maturity.

The style is the part which serves to elevate the stigma
from the germen. The stigma is the summit of the pistil-

lum, and is covered with a moisture for the breaking of

the pollen. See Botany.
The periearpium or seed-vessel is the germen grown

to maturity. Such are the constituent parts of the flower;

they are however infinitely varied, and serve both to di-

versify the face of nature, and to interest and delight

the curiosity of man. One curious fact it is necessary to

notice, before we dismiss this branch of the subject, and
that it is, that in the perennial plants especially, every
flower is perfectly formed many months before it makes
its appearance. Thus the flowers which appear in this

year arc not properly the productions of this year; the

niezereon flowers in January, but the flowers are com-
pletely formed in the bud in the preceding autumn: the

same is obvious in the kalmir and rhododendron. If the

coats of the tulip-root also are carefully separated about
the beginning of September, the nascent flower, which is

to appear iti the following spring, will be found in a
small cell, formed by the innermost coats, as represented
in plate fig. 190, where the young flower A appears to-

wards the bottom of the root.

V. The fruit consists of nearly the same parts as are
found in the stein; of a skin or cuticle, which is a pro-
duction or continuation of the .skin of the bark; and of
an outer parenchyma, which is the same substance contin-
ued from the bark, only that its vesicles are larger and
more succulent or juicy. Nextthecore there is commonly
an inner palp or parenchyma; and the core is no more
than a hard woody membrane, which incloses the seed.
It is to be observed, however, that the organization of
fruit is very various; in some the seeds arc dispersed
Vol. in. 25

through the parenchymatous or pulpy substance; n
some, instead of a core, we find a strong woody substance,

inclosing the seed or kernel, which from its great hard-

ness is termed the stone; in some, there arc a number of

seeds; and in others, only a single seed, inclosed in a

large mass of parenchymatous matter.

VI. The seed is a deciduous part of a vegetable, con-

taining the rudiment, of a new one. The essence of the

seed consists in the corculum or little heart which is fas

tened to the cotyledones or lobes, and involved in them
and closely covered by its proper tunic. The corculum
consists in the plumula, which is the vital speck of the

future plant, extremely small in its dimensions, but in-

creasing like a bud to infinity. The rosteilum, howe-
ver, must be included, which is the base of the plumula:
it descends and strikes root, and is the part of the seed

originally contiguous to the mother-plant. It is com-
monly supposed, and with some reason, that the perfect

plant, or at least all the organization which is requisite

to a perfect plant, exists in the seed surrounded by a

quantity of farinaceous matter, which serves to absorb
moisture, and to furnish nourishment to the corculum
till its parts are sufficiently unfolded to draw support
from the soil. A kidney-bean, or lupin, when \\. (fas

been soaked for some time in water, and beeuj} co swell,
is easily separated into its two lobes; and bbtween these
is displayed the nascent plant. The naked eye can ea-
sily discern the stem, and its connection with the lobes.
Through the lobes arc diffused Innumerable vessels,
which immediately communicate with the embryo plant.
On the external surface of the seed are absorbent ves-
sels, which attract the moisture; by this moisture a de-
gree of fermentation is pioduced; and thus a juice is

prepared by a natural process, in every respect proper
for the nourishment of the plant in its first efforts to ex-
tend its tender frame. The plant in its infancy is almost
a gelatinous substance, and increases and indurates by
degrees: and in general the hardness of wood bears a
pretty exact proportion to the slowness with which a
plant increases. That part of the stem which is next
the root is the first which assumes the woody texture.
M. Bonnet, in order to ascertain how far the lobes of

the seed were necessary to the growth and health of the
corculum, detached them with great dexterity without
a vital injury to the infant plant. Some French beans
treated in this manner, and sowed in a light soil, grew;
but the consequence was, that not only the first ieaves
were much smaller, but the plants were uniformly weak-
er in every part of their growth than others, which for
the sake of comparison were sown at the same time with-
out being mutilated. The plants from the seeds which
were deprived of the lobes put forth fewer blossoms, and
produced less seed. The seeds of mosses are naturally
devoid of lobes. The first leaves which make their ap-
pearance, and which are called seminal, appear not less
necessary to tlie perfection of the plant tlian the farina-
ceous lobes. If they happen to lie broken off, the plant
experiences a proportional loss of vigour,

It is matter of curious observation, that seed, thrown
into the ground at random, should always come up in
the proper direction. M. Dodart has offered an ingen-
ious explanation of this fact, which consists in supposing
that the rosteilum contracts by humidity, and that the
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plumula on the contrary contracts by dryness. Accord-
ing to this idea, when a seed is put into the ground the

wrong way, the rostellum, which then points upwards,
contracts itself towards the part where there is most hu-

midity, and therefore turns downwards. The plumula

on the contrary pointing downwards, turns itself towards

the part of the soil which is driest, and therefore rises

towards the surface. This explanation, however, evi-

dently rests on no better hasis than conjecture; the ex-

periments in which the truly philosophical Mr. Knight
is now engaged, will probably decide the question.

Independant of the seed, there are two other methods

hy which plants are propagated, by slips and suckers;

and many plants naturally make an effort to propagate

themselves in this manner. The bulbous-rooted plants

in general increase by offsets. When a tulip is first plant-

ed in the spring, the stem issues from the inner part of

the bulbous root; but when the tulip is taken up in the

autumn, the stem no longer proceeds from that part of

the root, but seems attached to one side. The fact is,

that the root which is taken up is only a part of that

which was planted. Some of the outer layers of the

original root have decayed, by having the substance ab-

soi \ for the nourishment of the blossom, and from the

remain " - .^hat may be termed a new root has been pro-

vided for me 're year.

Besides the parts above-mentioned, some writers have

treated of the nerves and muscles of vegetables. These,

it is confessed, havenev" been demonstrated, but their

existence has been inferred from the motions of peculiar

parts of vegetables, and more particularly those of the

flower. The greater number of plants close, either part-

ly or entirely, their petals towards night, or on the ap-

proach of cold or wet weather. The hedysarum gyrans

whirls its leaves in various directions, when the air is

still, by an apparently voluntary effort. The dionsea

muscipula, Vcnus's fly-trap, closes its leaves from the

stimulus of insects which crawl upon them, and pierces

them with its prickles. The phenomena of the common
sensitive plant, the most distant branches of which close

their leaves on any violence being offered to any part of

it, are commonly known and admired. Whether these

appearances are the consequences of sensation in the veg-

etable, it is impossible to determine; but they are so sim-

ilar to what we observe in animated beings, that the term

sensitive plant is very appropriate. If the distant parts

of the plant are affected through the medium of nerves,

their action seems to be much less quick than those of

animals, as the half or the whole of a minute generally

elapses in this climate before the whole of the plant

droops, but it is said to be otherwise in their native cli-

mate.
Fluids of plants. As the true course of the fluids in

animals, and the power by which the circulation is per-

formed, are modern discoveries, so we have still to learn

a satisfactory explanation of the corresponding circum-

stances in vegetable life. That the juices of plants pass

from one part to another, admits of no doubt; but the

observations of naturalists have been so various and in-

consistent, that no theory can be framed sufficiently

comprehensive to embrace their several conclusions. It

may indeed be concluded, that as the life of a vegetable

is more obscure, so we cannot expect the same energy of
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action which is manifested in the circulating organs of

animals.

It is manifest to common observation, that there does

not exist the same intimate union between the different

parts of a vegetable as we find between those of animals:

different parts of the same plant will put forth leaves

and ripen fruit at very different seasons of the year, ac-

cording to the particular temperature in which each

branch is placed. A branch of a vine introduced into a

hot- house will vegetate in the midst of winter; while the

rest of the plant, which remains exposed to the vicissi-

tudes of the climate, will evince little or no sympathy.

We know of nothing like this in the animal kingdom,

and therefore it seems reasonable to conclude that there

is not in a vegetable any thing analogous to a heart,

from and to which, as a common centre, its fluids arc

directed.

It has been assumed by many botanists, that there is

a succus communis, or universal sap, differing little from

water, and the same in all plants. It seems more con-

sonant, however, to observation, to conclude that the

fluids differ in different genera of vegetables. There is

an infinite variety in the obvious properties of the juices

of plants, some of which, instead of resembling water,

are more of the consistency of milk. Grafts only grow
on kindred stocks, which may reasonably be attributed

to an unfitness of the juices of other genera of plants.

With respect to what has been called the succus pro-

prius of plants, which alone has been said to differ in

different plants, it seems to be nothing more than the

product of a process analogous to that of secretion ii»

animals; thus a plant of mint nourished by water alone,

will still elaborate, by its vegetative power, an essential

oil peculiar in odour to its own species.

The juices of many plants abound so much in a mucil-

aginous and saccharine principle as to be fermentable.

The sap of the birch-tree drawn in spring by tapping

has been long employed to make wine. A species of

the maple affords sugar; but no plant abounds so much
in this vegetable product as the sugar-cane. Hie mu-

cilaginous or gummy principle prevails more particular-

ly in the different sorts of plum. By the experiment on

the sap-wood of the oak, related above, it appears that

there are both sugar and mucilage in the juices of a tree

remarkable for its bitterness.

Mucilage and sugar seem to exist diffused in the ge-

neral mass of fluids in vegetables; on the other hand,

turpentine, resin, expressed and essential oil, and what

is called the extractive principle, seem to be the product

of secretion; but the fluids deposited in cists are so often

necessarily mixed with the other juices, by the processes

of extraction, that there must remain considerable doubt

as to the accuracy of this particular distribution. It

may generally be remarked, that the products of secre-

tion in plants are of an inflammable nature. The seeds

of plants generally abound in a heavy oil which may be

obtained by pressure, such as oil of almonds, linseed,

and palrna christi or castor oil. The essential oils, or

those obtained by distillation, are in general extremely

acrid; so much so, that they produce a wound when in-

advertently applied to the tongue in an undiluted state.

Oil of cloves is employed to destroy the exposed nerve

in decaying teeth, in order to cure the tooth ache; but
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its use requires considerable caution, as it is liable to in-

jure the teeth adjoining to that which is diseased. The
bitter, narcotic, and acid principles, are also to be con-

sidered as the products of secretion.

Few questions have excited greater attention .than

those respecting the course of ^he fluids in vegetables.

When wounds have been made in trees, it is found that

the sap flows more copiously from the upper side, or
that part of the wound which is nearest the branches.
From whatever cause this may proceed, it seems to be

intimately united with another fact. If a wound is made
through the bark of a growing tree, the effort which
takes place to heal the wound is made from above. The
lower lip of the wound remains shrivelled and inactive;

and if the wound has been extensive, seems from year to

year rather to suffer decay; the upper lip, on the con-

trary, becomes turgid, and extends itself downwards to

repair the breach. This effort is particularly remarka-
ble in wood which has suffered compression from the em-
braces of the honeysuckle. Dr. Darwin, in his Phyto-

i logia, attempts to explain this and many other phenome-
/ na by the ingenious idea, that a tree is a complex being

composed of many individuals; for he considers every

bud of a tree as having an independant vegetative pow-
er. The effort above-mentioned he considers as caused
by the buds of the tree sending down their vessels, and
propelling their fluids towards the root. Yet it seems
generally to have been concluded, that the sap rises up-

wards in the spring from the root towards the branches.

Early in the season Dr. Hope made incisions of different

altitudes into the root and stem of a birch. As the sap
rose, it first flowed from the superior margin of the low-

est incision, and then in regular succession, from the up-

per margins of the other incisions, till at last it reached
the highest. It does not appear, however, to be satisfac-

torily ascertained whether the sap in this experiment
proceeded from the root, or whether it was successive-

ly put in motion higher and higher as the process of

vegetation took place: for the upper parts of a tree are

more exposed to cold, and vegetation may on that ac-

count be retanled. Dr. Hales cut off the stems of vines in

the spring, and then by fixing tubes on the stumps, was
able to ascertain with what force the sap was propelled.

I?i some trials the sap rose to the height of 35 feet.

Tubes have been fixed to the large arteries of animals,

as near as possible to the heart, in which the blood did

not rise higher than nine feet.

Such being the force with which the juices of vegeta-

bles are propelled, it can scarcely he doubted that their

sap is contained in vessels. Yet differences of opinion

have arisen even as to this particular: and as the vessels

of vegetables have not been satisfactorily traced, it has
been advanced that there exists no other circulation

than a transmission of fluids through cellular substance.

A circulation, however, so vigorous as that of a thriving

vegetable* cannot, be conceived to be conducted, except
through a limited and well defined channel. It must be
confessed, that considerable difficulties attend this in-

quiry: but the existence of vessels, at least in the leaves

of plants, is proved by the following simple experiment,
which may be satisfactorily tried on pla s having co-
loured >.i r :

'

:
'

,-!'t a fig-leaf, for instance, and
the white fluid will be observed to flow from certain

points which are doubtless the extremities of broken

vessels.

From the experiments of Dr. Hales above-mentioned
it appears, that the sap of the vine rose in a tube to 35

feet, or about the same height as a column of water equal

in weight to the atmosphere. The pressure of the at-

mosphere is known to assist animals in suckling; and
whether some modification of the same power may not

assist vegetable absorption, may be the subject of future

inquiry.

Dr. Hales, in his statical experiments, mentions se-

veral, in which he tried to change the natural flavour

of fruits, and to communicate those of several spirituous

liquors, and of different odriferous infusions. With this

intention he plunged in different liquors branches loaded

with fruit, and left them there for some time, without

being able to perceive that the taste of the fruits was in

the least altered, whether the experiment was made up-

on them ripe or unripe. But he almost always perceiv-

ed the smell of the liquors or infusions in the stalks of

the leaves, and in the wood. He conjectures, with
much probability, that the vessels near the fruit become
so fine as not to admit the odoriferous particles.

M. Bonnet made experiments on flowers similar to

those which Dr. Hales made on fruits. He chose such
flowers as have naturally little perfume, as the different

species of the French beans. Stems with these flowers

were immersed in tubes, some of which were filled with
spirit of wine, others with Hungary water, &c. In
about 24 hours the flowers were faded, and they had al-

ready acquired in a very sensible degree the odours of
the liquors which they had imbibed. The odour became
much more remarkable a few days afterwards. M.
Bonnet also found that the leaves of the apricot-tree ac-
quired a sensible odour from the liquors into which bran-
ches of that tree were plunged.

Functions of plants. The leaves of plants have been
not improperly compared with the lungs of animals.
** Plants, as well as animals," says an author whom we
have already quoted with approbation, " perspire, and in
both cases this function is essential to health. By the ex-
periments of Dr. Hales and M. Guettaid, it appears that
the perspirable matter of vegetables differs in no respect
from pure water, excepting that it becomes rather sooner
putrid. The quantity perspired varies, according to the
extent of the surface from which it is emitted, the tem-
perature of the air, the time of the day, and the humidi-
ty of the atmosphere. As the leaves form the greatest
part of the surface, it is natural to suppose, that 1ho
quantity of these will very materially affect the quantity
of perspiration. Accordingly, the experiments of Dr.
Hales have ascertained, that the perspiration of vegeta-
bles is increased or diminished, chiefly in proportion to

the increase or diminution of their foliage. The degree
of heat in which the plant wis kept, according to the same
author, varied the quantity of matter perspired; this being
greater, in proporth n t<> the greater heat of the surround-
ing atmosphere. The degree of light has likewise con-
siderable influence in this respect; for Mr. Philip Miller's

experiments prove, that plants uniformly perspire most
in the forenoon, though the temperature of the air in

which they are placed should be unvaried. M. Guet-
tard likewise informs us, that a plant exposed to the rays



PLANTS.

of the sun has its perspiration increased to a much great-

er degree, than it* it had been exposed to the same heat

under the shade. Finally, the perspiration of vegeta-

bles is increased in proportion as the atmosphere is dry,

or in other words, diminished in proportion as the atmo-

sphere is humid.'*

Dr. Haled found that a sun-flower, weighing three

pounds, perspired 22 ounces during 24 hours. Dr. Keil

perspired 31 ounces in 24 hours. The quantity there-

lore perspired by the sun-flower was much greater, in

proportion to its weight, than that perspired from the hu-

man body. Dr. Keil ate and drank four pounds ten

ounces in 24 hours. Seventeen times more nourishment
was taken in by the root of the sun-flower, than was tak-

en in by the man. If the perspiration of vegetables is

checked, they speedily fade. It is checked from gluti-

nous substances adhering to their surface: hence the ad-

vantage of washing them. The more healthy and vigo-

rous the plant, the more copious the perspiration; though

an excess, as well as a defect of it, seems prejudicial and
even destructive to vegetables. It bears also a propor-

tion to the quantity of leaves, these being the principal

organs of perspiration.

The odoriferous exhalation of leaves and flowers forms
an atmosphere round vegetables, which strikes our sen-

ses, and which the contact of a body on fire is sometimes

capable of inflaming, as has been observed with regard

to the fraxinella.

The experiments of Dr. Priestley have sufficiently

shown that vegetables have the power of correcting bad
air; and Dr. Ingenhouz has proved that they have the fa-

culty of producing oxygen gas, only when acted on by
the rays of light. If a vegetable is immersed in water,

and the rays of the sun directed on it, air-bubbles will be

observed to collect on the leaves, and at length rise to the

urface of the water. This appearance is most remark-
able in the morning, as the leaves have not then been

previously exhausted by the action of light. Oxygen air

of a great degree of purity may be obtained in the sum-
mer time, by inverting ajar filled with water in such a

manner as to receive the air-bubbles as they arise. All

plants, however, do not emit this air with the same faci-

lity; there arc some which emit it the moment the rays

of the sun act upon them, and this is the case with laven-

der. Some aquatic plants afford oxygen air with great

facility, some more slowly, but none later than eight or

ten minutes, provided the sun's light is strong. The air

is almost entirely furnished by the inferior surface of the

leaves of trees; herbaceous plants afford it from almost

the whole of their surface. The leaves afford more air

when attached to the plant, than when gathered; and the

quantity is greater, the fresher and sounder they are.

Young leaves afford but a small quantity of oxygen air;

those which are full grown afford more, and the more
the greener they are. The epidermis, the bark, and pe-

tals, do not afford it, and in general oxygen proceeds

only from those parts of plants which are of a green co-

lour. Thus green corn and green fruits afford this air,

but it is'not produced by those which are ripe; and flow-

ers in general render the air noxious. These facts may
serve to explain the manner in which the light of the sun
operatesin maturing fruits, viz. by expelling the super-
fluous oxygen, and, thus changing them from a harsh and

sour, into a mild and sweet substance. Aquatic plants,

and such as grow in moist places, are remarkable not only

for affording a large quantity of oxygen gas, but also for

absorbing hydrogen gas, and are therefore in all respects

calculated for purifying the air of marshy situations. A
very extraordinary power of absorbing hydrogen air was

observed in the willow by Dr. Priestley; and this fact

seems connected with the rapid growth of that plant in

marshy situations, where much of this air is produced.

M. Saunabier found that plants yield much more ogygen
air in distilled water impregnated with carbonic acid gas,

than in simple distilled water.

It appears further, from the experiments ofDr. Priest-

ley, that plants will bear a greater proportion of hydro-

gen than of carbonic acid air, and that oxygen gas ap-

peared generally injurious to plants. A sprig of mint

growing in water, placed over a fermenting liquor, and
of course exposed to carbonic acid air, became quite dead

in one day; a red rose became of a purple colour in 24

hours. Plants die very soon both in nitrous air, and in

common air when saturated with it. Air appears uni-

formly to have been purified by healthy plants by vege-

tating in it; but these experiments require great nicety,

as the least degree of putrefaction will injure the air.

The air contained in the bladders of marine plants was
found considerably purer than common air.

Atmospheric air is restored, after being injured by res-

piration or combustion, by a plant vegetating in it. This

restoration of air depends upon the vegetating state of the

plant; for a number of mint-leaves fresh-gathered being

kept in air in which candles had burnt out, did not restore

the air. Any plant will effect this purpose, but those of

the quickest growth in the most expeditious manner.

That plants have a property of producing pure air from
water, is evident from an experiment of Dr. Priestley's.

The green matter which is to be observed in water is

doubtless a vegetable production. Water containing this

green matter always afforded oxygen air in a large quail-

tity; but water which had it not afforded none. It has been
frequently observed that vegetables do not thrive in the

dark. A receiver was therefore filled with water, and
kept till it was in a state of giving air copiously; after this

it was removed into a dark room, and from that time the

production of air entirely ceased. When placed again in

the sun, it afforded no air till about ten days after, when
it had more green matter; the former plants being pro-

bably all dead, and no air could be produced till new
ones were formed.

From various experiments it appeared that different an-

imal and vegetable putrescent substances afforded a very
copious pabulum for this green vegetable matter, which
produced so freely the oxygen air; whence the philosophic
author of this discovery is Jed to the following conclu-
sions: " It is impossible," says he, « not to observe from
these experiments the admirable provision in nature, to

prevent or lessen the fatal effects of putrefaction; espe-
cially in hot countries, where the rays of ftie sun are

most direct, and the heat most intense. Animal and ve-

getable substances, by simply putrefying, would necessa-
rily taint, great masses of air, and render it unfit for

respiration, did not the same substances, *.trefying
in water, supply a most abundant pabulum fortius won-
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dcrful vegetable substance, the seeds of which seem to

exist throughout the atmosphere. By these means, in-

stead of the atmosphere being corrupted, a large quan-

tity of the purest air is continually thrown into it. By
the same means also, stagnant waters are rendered much
less offensive and unwholesome than they would other-

wise be. That froth which we observe on the surface of

such waters, and which is apt to excite disgust, general-

ly consist of the purest air, supplied by aquatic plants.

When the sun shines, this air may be observed to issue

from them. Even when animal and vegetable substan-

ces putrefy in air, as they have generally some moisture

in them, various other vegetable productions, in the form
of mold, &c. find a proper nutriment in them, and by
converting a considerable part of the noxious effluvia in-

to their own substance, arrest it in its progress to cor-

rupt the atmosphere."

The same vegetables which afford oxygen air very

plentifully in the light of the sun, afford in the shade

air less pure than that of the atmosphere. This striking

effect of light on vegetables is a strong argument in fa-

vour of the opinion, that the motion of the juices of ve-

getables is performed by vessels, which, like those of the

animals, possess irritability, and arc excited to action by
stimulating substances.

The effect of vegetation in producing the oxygen air

which was afforded in the preceding experiments, seemed
in some measure dubious to count Rumford, who extract-

ed vital air by immersing in water a variety ofsubstances,
as raw silk, cotton, eider-down, hare's fur, sheep's
wool, ravellings of linen, and human hair. He was led,

from the result of these trials, to suspect that the pure
air was merely separated from the water; and that any
substance which would act by a capillary attraction, so

as to separate the component parts of the water, would
effect the production of pure air. lie therefore pro-

cured a quantity of spun glass, which consists of minute
tubes, and immersed it in water, but the quantity of

pure air produced was very trifling. Hence he concludes,

that there is something in those substances which ope-

rates in producing pure air, and that ii is not merely a

mechanical separation of the component parts of water.

The light of lamps produced the same effect as the

sun's light; air in great quantities was produced, and
perfectly pure. Vegetables will also, with any strong
light, produce oxygen air as well as with the light of the
sun. The air from silk was much superior to that from
vegetables.

Plants have a remarkable sensibility to light: they un-
fold their flowers to the sun, they follow his course by
turning on their steins, and are closed as soon as he
disappears. Vegetables placed in rooms where they re-

ceive light only in one direction, always extend them-
selves that way. If they receive light in two directions,
they direct their course towards the strongest. Trees
growing in thick forests, where they only receive light

from above, direct their shoots almost invariably upwards,
and therefore become much taller and less spreading than
such as stand single. This affection lor light seems to

explain the upright growth of vegetables, a curious phe-
nomenon, too common to he much attended to. It has
been ascertained by repeated experiments, that the green

colour of plants is entirely owing to light; for plants

reared in the dark are well known to be perfectly white.

If we take a succulent plant, and express its juice,

the liquor appears at first uniformly green; but allow it

to stand, and the green colour separates from the watery
fluid, and falls to the bottom in a sediment. If we col-

lect this sediment it will be found to be of an oily nature.

lor it does not dissolve in water; but it will in spirit of

wine, or oil, to which it imparts a green colour. As
the sun produces the green colour in plants, and as this

resides in an oily matter, it was formerly concluded that

light produces the oily matter of vegetables, and that it

effects this by furnishing the principle of inflammability.

The new chemical doctrines, however, afford a much
more satisfactory explanation of the effect of the sun's

rays in producing the oily matter in vegetables. Vegeta-
ble matter consists in general of carbon, hydrogen, and
oxygen; the sun's rays produce a disengagement of the
latter principle in the form of vital air, and the two for-
mer are the constituent principles of oil.

M. Bonnet made a series of experiments in order to
ascertain whether the superior or the inferior surfaces of
leaves have a greater share in performing perspiration.
From the trials which he made, he concludes that the
inferior surface of the leaf is in general by far the most
active in this respect, though in one or two species of
vegetables this difference was much less remarkable. The
mallow was the only vegetable the leaves of which per-
spired more by the upper than the inferior surface. The
method which he employed to ascertain the comparative
effect of the two surfaces was, to cover first one and then
the other surface with oil. The leaves were then im-
mersed in tubes filled with water, and the quantity of
perspired matter was measured by the length of the tube
emptied in a given time. The oil, by stopping up the
pores, prevented perspiration from the surface to which '

it was applied. Some large leaves of the white mulberry.
tree being kept suspended on water with their upper stir- I

faces in contact with the fluid, faded in five days; some,
leaves of the same tree, being placed in a similar situa-
tion, but with the inferior surface touching the water,
were preserved green for nearly six months.
The sexual system has been the prevalent system of

botany for many years. It is well known that the palm is of
that class of vegetables which has flowers of different sexes
on different trees. The peasants in the Levant, whether ac-
quainted with this fact, or whether directed to the practice
by accident alone, have been accustomed to break branches
from the male palm while in flower, and attach them to the
female plant, which they find to be constantly productive of
an abundant crop. This fact has also been proved bv a most
decisive experiment of M. Gleditsch. There was in the
royal garden at Berlin a beautiful palm-tree, a female
plant, which, however, though 25 years old, had been al-
ways barren. There was another palm at Leipsic of the
male kind, which blossomed every year. The ingenious
botanist undertook to fecundate the palm at Berlin from
that at Leipsic, and had some of the blossoms conveyed
by the post. The consequence was, that he produced
that season excellent dates: and the experiment, pit

cuted with some variati m for several succeeding > ears-
was attended with the same

It has been said, tha
; jJC
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of the germen. This is performed in the

following manner. The anther*, which at the first open-

ing of the flower are whole, burst soon after, and dis-

harge the pollen. Being dispersed about the flower,

part of the pollen lodges on the surface of the stigma,

where it is detained by the moisture with which that part

js covered. Each single grain or atom of the pollen has

lieen observed by the microscope to burst in this fluid,

and is supposed to discharge something which impreg-

nates the germen below. What the substance is which is

so discharged, and whether it actually passes through the

style into the germen, seem yet undetermined, from the

great difficulty of observing such minute parts and ope-

rations. In some vegetables, the stamina move towards

the pistillum; and a very evident motion of them is ob-

served in the flowers of the common berberry, on touch-

ing them with the point of a pin.

As vegetables, like animals, are liable to decline, and

ultimately to perish by age, the offices of the parts of

fructification are of the most important nature. If trees

had been capable of increase only by grafts, layers, or

cuttings, it seems probable that they would long ago have

been lost. An ingenious and philosophical botanist, Mr.
Knight, has particularized several sorts of apples, which

a century ago were extremely thriving and in high re-

pute, some of which arc at this time wholly lost, and

others are in such a state of decline and imperfection as

to be little esteemed. By the fertility of seeds, however,

new varieties of this as well as of all other fruits and

trees are continually produced. A tree produced from a

cutting exactly resembles the parent plant; not so one

Taised from a seed, which generally derives its origin

from more than one parent, and in dioecious plants must

always do so. Hence the endless variety which interests

the florist. When this cause is considered as having

operated for ages, we cease to wonder at the diversified

appearances which we observe in a bed of seedling plants.

Mr. Knight strongly advises to take, grafts from indivi-

duals lately raised from seeds, which he assures us pos-

sess a vigour of growth never met with in old varieties.

Strawberries and potatoes also become unproductive, un-

less the old varieties are replaced by others raised from

seed.

The nourishment of vegetables, as it is so intimately

connected wie.h the important science of agriculture, has

deservedly attracted considerable attention. Mr. Boyle

dried in an oven a quantity of earth proper for vegeta-

tion, and after carefully weighing it, planted in it the

seed of a gourd; he watered it with pure rain-water, and

it produced a plant which weighed fourteen pounds,

though the earth had suffered no sensible, diminution1:

A willow tree was planted by Van Hclmont in a pot

containing 1000 pounds of earth. This was in general

watered with distilled water, or sometimes with rain-

water which appeared perfectly pure. The vessel con-

taining the plant was covered in such a manner as to-

tally to exclude the entrance of all solid matter. At the

end" of five years, upon taking out the plant, he found it

to have increased in weight not less than 119 pounds,

though the earth had lost only two ounces of its original

weight.

These experiments would admit ofsome doubt, and must

have remained in a great measure inexplicable, but for

the experiments of Mr. Cavendish, and the facts related

by Dr. Priestley, which place it beyond a doubt, that

vegetables have a power of decomposing water, and con-

verting it, with what they derive from the atmosphere,

into almost all the different matters found to exist in

their substance.

All the proper juices of vegetables depend on the or-

ganization, as it is evident from the operation of grafting.

From the materials of simple water and air, are pro.

duced those wonderful diversities of peculiar juices and

fruits, which the vegetable world affords; and the im.

mense variety of tastes, smells, &c. In the same vegeta-

ble what a variety is found! The bark is different in

taste from the wood, the peculiar juices have something

different from them both, and the pith of some plants af-

fords a matter which could not have been expected from

their exterior qualities. The root is often different from

the stem, and the fruit from both, in all their sensible

qualities.

In whatever way the nourishment of vegetables is re-

ceived, it may fairly be said to consist principally of wa-

ter. We are inclined to believe, however, that calcareous

earth, in small portions, may enter into the composition

of at least many vegetables; since animals which exist en-

tirely on vegetable food are found to have in their solid

parts, the bones for instance, a considerable portion of

this substance; though it must be confessed that chemical

analysis, as far as it has hitherto gone, does not warrant

us in supposing calcareous earth to be an essential constitu-

ent of all vegetable matter. It may be said further, that on

some occasions the addition of other matters, as of differ-

ent kinds of manure, adds greatly to the growth of vege-

tables; but in whatever degree a rich soil or dung may

add to the luxuriance of growth, other facts seem to prove

that it is not essential to vegetation. It is well known

that many herbs flourish in pure water; and that pear,

plum, and cherry-trees, planted in pure moss, have arriv-

ed at such perfection as to produce good fruit.

Different theories have been advanced to account for

the operation of manures in promoting the growth of ve-

getables, none of which seem altogether satisfactory.

The common opinion is, that the substances employedis

manures contain those principles which constitute the

food of plants, and which are absorbed by their roots.

This hypothesis is doubtless true to a certain extent, es-

pecially when it is considered that carbon forms a great

part of manv manures. An< her opinion is, that manures

act by bringing s<
:

!s to such a consistence as is favourable

to the growth of the roots ot vegetables, and to the afford-

ing of them watrr in ;. proper quantity. A third opinion

is, that manures act as stimuli on the roots of vegetable!)

and thus excite them to more vigorous action. Some

authors think that manures act as solvents on matters

ppwioi.sly contain • in the soil, and thus fit them for*

tcringtlie roots of plants: and others that they act chemi-

cally, by forming combinations which are favourable
*'

vegetation. Which of these hypotheses is best found™

it is tiiflFif.lt to determine; but it does not seem unlikel/

that they may all have some foundation in fact.

When we attempt to discover the component principj

of the objects around us, and the sources whence tb

were supported, we are lost in the greatness and divers

ty of the scenes presented to us. We see animals noufi*1
'
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cd by vegetables, vegetables apparently by the remains

of animals, and fossils composed of the relics of both of

these kingdoms. It seems certain, however, that vege-

tables preceded animals. A seed of moss lodging in a

crevice of a bare rock is nourished by the atmosphere, and

the moisture afforded by the rains and dews, it comes to

perfection, and sheds its seeds in the mouldering remains

of its own substance. Its offspring do the same, till a

crust of vegetable mould is formed sufficiently thick for

the support of grass and other vegetables of the same
growth. The same process going forward, shrubs, and
lastly the largest trees, may find a firm support on the

once barren cock, and brave the efforts of the tempest.

From the advantages derived from a change of crops

in agriculture, it has been supposed that different vegeta-

bles derive different kinds of nourishment from the same
soil, selecting what is best adapted to their own support,

and leaving a supply of nourishment of another kind for

vegetables of another genus. Was this, however, the

case, vegetables would not so much impede each other's

growth when placed near together. And in the operation

of grafting we have a clear proof that the juices received

by the root of one species of tree may, by the organiza-

tion of the inserted twrig, be subservient to the growth of

leaves, flowers, and fruit, of a different kind. The ad-

vantage derived from a change of crops may be better

explained on other principles: some plants extend their

roots horizontantally on the surface of the soil, others

strike them downwards to a considerable depth. Some
plants are found to bind or harden the soil, others

to loosen it. Thus, for example, wheat and rye-grass

render a soil stiff; while pulse, clover, and turnips,

pulverise it. By varying the crops, therefore, the

soil is preserved in a middle state, between too much
stiffness and too much friability. Nor is this the only

good effect arising from this difference of roots. From
this circumstance some vegetables draw their nourishment
from the surface of the earth, while others derive it part-

ly from a greater depth; so that by a change of crops, a

larger portion of the soil is made to contribute to the

nourishment of plants than could have been effected

by the cultivation of any single species. One other

advantage to be derived from a change of crops

is this: Some plants extract almost the whole of their

nourishment from the soil,* and this is particularly

the case with those which are most valuable, and which
contain the greatest quantity of solid matter. Uy
the repetition of such crops, however, the soil is found to

become too much exhausted. There are other plants

which derive a large proportion of their nourishment from
the air; by such therefore the soil will be much less ex-

hausted, and under a crop of them will be in some mea-
sure at rest. The good effects of a change of crops may
therefore be sufficiently explained, without supposing that

each particular species of vegetables is nourished by a
different kind of food. This opinion is also necessarily

attended with two great difficulties: one is, that there exists

in every soil as many distinct kinds of nourishment as

there are species of plants capable of growing in that soil\

the other, that plants arc endued with the faculty of se-

lecting, from all these kinds, their own proper nourishment.

The former of these suppositions is too absurd to merit the

least attention; and the latter has been disproved by ac-

tual experiment, since plants are notable to prevent their

roots from absorbing such matters as prove poisonous to

them. Other writers, however, have been more moderate;

and though they have rejected the idea ofspecific nourish-

ment in general, have nevertheless imagined that the hypo-

thesis might be well founded with respect to particular spe-

cies ofvegetables. This they infer from the existence of spe-

cific manures, as soot for saint foin, ashes for white clover,

and some others. It docs not seem possible, however, to

draw a line of distinction; and if we reject the idea of a

specific nourishment in general, we cannot admit it in

particular instances.

in order to discover whether plants have an actual pow-
er of distinguishing matters presented to their roots, a

gentleman of science made, among others, the following

experiment:

A vigorous plant of mint was placed in a two-ounce

phial, filled with filtrated well-water, to which were ad-

ded four drops of a moderately strong solution of sul-

phate of iron. On examining the plant the following

day, no other effect was observed, than that the very

tips of the radicles were withered and black. Four more
drops of the solution were now added. On the third day
the appearances were the same; and no new change
taking place on the fourth, twelve more drops of the

solution were added. On the fifth day the roots appear-
ed of a yellowish-green colour, and the top drooped very
much. The larger leaves were pretty much withered
and blackened. The absorption of the water appeared
to be in some measure impeded, but not entirely pre-

vented. On the sixth day the whole plant was withering
very fast; the roots became of a dark olive-green colour,

and the larger leaves were become very black, especially

the footstalks and the projecting fibres. On the seventh
day the blackness had made still further progress, and
the plant was dead. A sufficient proof that some of the
iron was absorbed by the plant, may be drawn from the
following circumstance: Its leaves, when macerated in

distilled water, produced a black colour with galls. The
leaves of a plant of mint, which had been nourished by
water alone, when tried by the same test, produced no
colour whatever. This experiment proves two points;

that plants have not the power of rejecting even injurious

matters when presented to their roots, and that other
matters besides water and air are capable of being ab-
sorbed by them.
The benefit produced by the common custom of letting

lands lie fallow, has not yet been satisfactorily explained.
Something may no doubt be attributed to the destruction
of weeds, but more probably to some change produced
in the soil by its being exposed to the action of the sun
and air. The management of nitre-beds may tend to

throw some light on this subject. These are composed
of calcareous earth and dung cemented together. After
being exposed for some months to the air, they are found
to contain a quantity of nitric acid, which, uniting to the
calcareous earth, forms a kind of salt, which is extracted
by lixiviation. Now calcareous earth and dung arc two of
the most powerful ki ids of manure, and it dues not seem im-
probable that their fertilizing powers may be io some man-
ner connected with their property of affording nitrous acid.

Vegetable substances. Plants contain . a s line

matters; such as the vegetable acids, and the three alka-
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lies, ammonia, potass, and soda; also gum, sugar, fat

oils, essential oils, balsams, camphor, resin, tar, farina,

narcotic, and colouring matters; all which the reader

will find treated of under their respective heads. But
different kinds of plants contain matters peculiar to them-
selves, which an ingenious and profound modern che-

mist (Dr. Thomson) has classed under the general term

extractive principle, and to which he ascribes the follow-

ng general properties: 1st. Soluble in water, and the

solution is always coloured. When the water is slowly

evaporated, the extractive matter is obtained in a solid

state, and transparent: but when the evaporation is rapid

the matter is opaque. 2. The taste of extractive is al-

ways strong; but it is very different, according to the

plant from which it is obtained. 3. Soluble in alcohol,

but insoluble in ether. 4. By repeated solutions and

evaporations, the extractive matter acquires a deeper co-

lour, and becomes insoluble in water. This change is

considered as the consequence of the absorption of the

oxygen of the atmosphere, for wich the extractive princi-

ple has a strong affinity: but if the solution is left to it-

self, exposed to the atmosphere, the extract is totally

destroyed in consequence of a kind of putrefaction which

speedily commences. 5. When oxymuriatic acid is

poured into a solution containing extractive, a very co-

pious dark-yellow precipitate is thrown down, and the

liquid retains but a light lemon-colour. These flakes are

the oxygenized extractive. It is now insoluble in water;

but hot alcohol still dissolves it. 6. The extractive prin-

ciple unites with alumina, and forms with it an insoluble

compound. Accordingly, if sulphat or muriat of alumina

is mixed with a solution of extractive, a flaky insoluble

precipitate appears, at least when the liquid is boiled;

but if an excess of acid is present, the precipitate does

not always appear. 7. It is precipitated from water by

concentrated sulphuric acid, muriatic acid, and probably

by several other acids. When the experiment is made
with sulphuric acid, the fumes of vinegar generally be-

come sensible. 8. Alkalies readily unite with extractive,

and form compounds which are soluble in water. 9.

The greater number of metallic oxides form insoluble

compounds with extractive. Hence many of them, when
thrown into its solution, are capable of separating it from

water. Hence also the metallic salts mostly precipitate

extractive. Muriat of tin possesses this property in an

eminent degree. It throws down a brown powder, per-

fectly insoluble, composed of the oxide of tin and vege-

table matter. 10. If wool, cotton, or thread, is impreg-

nated with alum, and then plunged into a solution of ex-

tractive, they are dyed of a fawn-brown colour, and the

liquid loses much of its extractive matter. This colour

is permanent. The same effect is produced if muriat of

tin is employed instead of alum. This effect is still

more complete if the cloth is soaked in oxymuriatic acid,

and then dipt into the infusion of extractive. Hence we

see that the extractive matter requires no other mordant

than oxygen to fix it on cloth. 11. When distilled, ex-

tractive yields an acid liquid impregnated with ammonia.

It cannot be doubted that there are many different

species of extractive matter; though the difficulty of ob-

taining each separately has prevented chemists from as-

certaining its nature with precision. Extracts in phar-

macy are usually obtained by treating the vegetable

substance from which they arc to be procured with water,
and then evaporating the watery solution slowly to dry-

ness. All extracts obtained by this method have an acid

taste, and redden the infusion of litmus. They all yield

a precipitate while liquid, if they are mixed with am-
monia. This precipitate is a compound of lime and in-

soluble extractive. Lime always causes them to exhale
the odour of ammonia. It has been ascertained that the

extractive principle is more abundant in plants that have
grown to maturity than in young plants.

As the extracts of vegetables prepared by apothecaries

for medical purposes, besides the extractive principle,

always contain other bodies, frequently to the number of
eight or more, and as the greater number of them arc
still but imperfectly examined, we shall satisfy ourselves
at present with pointing out some of those vegetable sub-
stances which have been ascertained to contain extrac-
tive principle, and stating the constituents of such as
have been analysed.

1. Extractive principle is not an uncommon ingredient
in the sap of trees. Indeed, Deyeux and Vauquelin
found it in almost .11 those which they examined. It is

usually thrown down when the sap is mixed with oxymu-
riatic acid, and it precipitates in brown flakes while the
sap is evaporating on a sand-bath.

2. It forms a constituent of the bark of all trees hith-
erto examined. This was evidently the case with all the
barks which Mr. Davy subjected to experiment, namely,
those of the oak, Leicester willow, Spanish chesnut, elm,
common willow, and undoubtedly all barks which have
an astringent taste; for tan and extractive seem scarcely
ever to be found separate.

3. The infusion of catechu contains an extractive prin-
ciple, united chiefly to tan. It may be obtained in a state
of purity by washing the catechu in powder repeatedly
with water till the fluids obtained cease to precipitate
gelatine. What remains is extractive. It is of a pale
reddish-brown colour, and a slightly astringent taste,

leaving in the mouth a sensation of sweetness. It has
no smell. Its solution in water is at first yellow-brown;
but it acquires a tint of red when left exposed to the air.

The solution in alcohol is of a dirty brown. It does not
affect vegetable blues. Alkalies brighten its colour; but
neither these bodies nor the alkaline earths precipitate it

from water. Nitrat of alumina and muriat of tin render
the solution slightly turbid. Nitrat of lead throws down
a dense light-brown precipitate. It renders the oxysul-
phatof iron green, and throws down a green precipitate,

becoming black by exposure to the air. Linen, when
boiled in the solution, takes away almost the whole of the

extractive, and acquires alight red-brown colour. When
this extractive is exposed to heat, it softens, and its co-

lour becomes darker, but it does not melt. When dis-

tilled, it yields carbonic and carbureted hydrogen gas,

weak acetic acid, and a little unaltered extractive. A
porous charcoal remains.

4. The infusion of senna contains a matter of a very
peculiar nature, but which may be considered as a spe-

cies of extractive. The senna of commerce consists of the

dried leaves of the cassia senna, a shrubiike annual, cul-

tivated in Egypt. Water, at the ordinary temperature
of the atmosphere, dissolves nearly one-half of the sub-

stance of these leaves. The infusion obtained has a brown



FLA
colour, a bitter taste, and a peculiar aromatic odour. It

contains a considerable proportion of carbonat of lime,

sulphat of potass, and carbonat of magnesia, besides a

little silica. But the most curious of its constituents is

the extractive. When common air is made to pass for

some hours through the infusion, a yellow-coloured

precipitate appears: the same substance is thrown

down immediately by muriatic acid and oxymuriatic

acid. It appears also when a current of oxygen gas

is made to traverse the infusion. This substance is the

extractive altered by its combination with oxygen. It

has a slight bitter taste. It is no longer soluble in wa-

ter. Alcohol dissolves it, but lets it fall when diluted.

The alkalies dissolve it, and form a deep-brown solution.

On burning coals, it emits a thick smoke, exhales an aro-

matic odour, and leaves a spongy charcoal. These pro-

perties indicate a very decided approach to the resinous

state.

5. The infusion of Peruvian bark likewise yields an

extractive matter of a peculiar nature, which assumes a

fine red colour when united to oxygen; and like the ex-

tractive of senna, acquires nearly the properties of a re-

sin. It was obtained by Fourcroy from the cinchona of

St. Domingo. Water, boiled on it till it refused to dis-

solve any thing more, was slowly evaporated, and the

extract obtained was dissolved in alcohol. The alcohol,

by evaporation, deposited the peculiar extractive. Its

colour was brown, its taste bitter, insoluble in cold, but

very soluble in hot, water. It was soluble in alcohol.

When dry it was black, brittle, and broke with a polish-

ed fracture. Lime-water precipitated it in the state of

a red powder; oxymuriatic acid threw it down in the state

of a fine red powder, neither soluble in water nor alcohol,

but capable")!' uniting with alkalies. A stronger dose of

oxymuriatic acid renders it yellow.

6. Saffron yields extractive matter in great abundance.

This substance consists of the summits ofthe pistils of the

crocuss ativus. Almost the whole of it is soluble in water.

The resemblance between extractive bodies and the

colouring matter of plants is sufficiently striking. It is

more than probable, that when this last set of bodies have

been examined with more precision by chemists, they

will be found to belong to the same class.

PLASHING of quickset hedges, an operation very ne-

cessary to promote the growth and continuance of old

hedges.

It is performed in this manner: The old stubs must be

rut off, &c. within two or three inches of the ground, and

the best and longest of the middle-sized shoots must be

left to lay down. Some of the strongest of these must

also be left to answer the purpose of stakes. These are

to be cut oft" to the height at which the hedge is intended

to be left; and they are to stand at ten feet distance one

from another: when there are not proper shoots for these

at the due distances, their places must be supplied with

common stakes of dead wood. The hedge is to be first

thinned, by cutting away all those shoots which are in-

tended to he used either as stakes or the other work of the

plashing: the ditch is to be cleaned out with the spade;

and it must be now dug as at first, with sloping sides earh

way; and when there is any cavity on the bank on whicl

the hedge grows, or the earth has been washed awa
e

from the roots of the shrubs, it is to be made good
Jj
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facing it, as they express it, with the mould dug from the

upper part of the ditch: all the rest of the earth dug out

of the ditch is to be laid upon the top of the bank, and the

owner should look carefully into it that this is done; for

the workmen, to spare themselves trouble, are apt to

throw as much as they can upon the face of the bank;

which being by this means overloaded, is soon washed

off into the ditch again, and a very great part of the work
undone; whereas, what is laid on the top of the bank al-

ways remains there, and makes a good fence of an iudif-

ferent hedge.

PLASTER. See Pharmacy.
Plasters are combinations of oils and metallic oxides

destined to be spread upon leather or cloth, and in that

state to be applied as a covering of ulcers, &c. They
ought to be solid bodies, not so hard as to refuse to spread

easily and equally, nor so soft as to run into oil when
heated by the skin. They ought to admit of being ea-

sily kneaded when heated with the hand, to adhere firm-

ly to the skin, but to be capable of being removed without

leaving behind them any stain. Without these properties

they do not answer the purpose for which they are des-

tined, which is chiefly adhesion.

The only chemist who has hitherto examined plasters

with attention is Ueyeux, to whom we are indebted for

some excellent observations on the method of preparing
them.
The oxides hitherto employed for making plasters are

those of lead; and litharge is usually considered as the
best adapted for that purpose, of any of these oxides. But
the oxides of several of the other metals, as bismuth and
mercury, are also capable of forming plasters, and might
perhaps in some cases be employed with advantage. Some
metallic oxides, however, as those of iron, are not suscept-
ible of that kind of combination with oils which consti-
tutes plasters.

All the fixed oils are capable of forming plasters; but
they do not all form plasters with the same properties.
The drying oils, linseed-oil for instance, form olasters
of a much softer consistency than the fat oil?
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II. It cannot be combined with oxygen and converted
into an oxide by the strongest artificial heat of our fur-
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nates. Platinum, indeed, in the state in which it is

brought from America, may be partially oxidated by ex-

posure to a violent heat, as numerous experiments have

proved; but in that state it is not pure, but combined

With a quantity of iron. It cannot be doubted, however,

that it' we could subject it to a sufficient heat, platinum

would burn and be oxidated like other metals; tor when

Van Marum exposed a wire of platinum to the action of

his powerful electrical machine, it burnt with a faint

white flame, and was dissipated into a species of dust,

which proved to be the oxide of platinum. By putting

a platinum wire into tiie flame produced by the combus-

tion of hydrogen gas mixed with oxygen, it was made to

burn with all the brilliancy of iron wire, and to emit

sparks in abundance. This metal may be oxidated in

any quantity by boiling it in 16 times its weight of nitro-

muriatic acid (aqua regia). The acid dissolves it, and

assumes first a yeilow, and afterwards a deep red or

rather brown colour. On the addition of lime to the so-

lution, a yellow powder falls to the bottom. This pow-

der is the oxide of platinum. Its properties have not

been examined with sufficient accuracy. It seems to con-

tain but a small proportion of oxygen; probably not more

than 0.07: yet it is in all probability a peroxide.

This oxide may be decomposed, and the oxygen driven

off, by exposing it to violent heat.

III. Neither carbon nor hydrogen can be combined

with platinum, but M. Proust has found it combined with

sulphur in native platinum, and it unites without difficulty

to phosphorus, by mixing together an ounce of plati-

num, an ounce of phosphoric glass, and a dram of pow-

dered charcoal, and applying a heat of about 329 Wedge-

wood, M. Pelletier formed a phosphuret of platinum

weighing more than an ounce. It was partly in the form

ofa button, and partly in cubic crystals. It was covered

above by a blackish glass. It was of a silver-white co-

lour, very brittle, and hard enough to strike tire with

steel. When exposed to a fire strong enough to melt it,

the phosphorus was disengaged, and burnt on the sur-

face.

He found also, that when phosphorus was projected on

red-hot platinum, the metal instantly fused, and formed

a phosphuret. As heat expels the phosphorus, Mr. Pel-

letier has proposed this as an easy method of purifying

platinum.

IV. Platinum, as far as is known, does not combine

with the simple incombustibles.

V. It combines with most of the metals, and forms al-

loys.

When gold and platinum are exposed to a strong heat,

they combine, and form an alloy of gold and platinum.

If the platinum exceeds -\ of the gold, the colour of the

alloy is much paler than gold; but if it is under^ the

colour of the gold is not sensibly altered. Neither is there

any alteration in the ductility of the gold. Platinum may

be alloyed with a considerable proportion of gold, with-

out sensibly altering its colour.

VI. The affinities of platinum are at present unknown.

If this metal could be obtained at a cheap rate, it would

furnish very useful vessels, that might be exposed to the

greatest heat without alteration.

PLATONIC year, or the great year, is a period

of time determined by the revolution of the equinoxes, or

the space wherein the stars and constellations return to

their former places in respect of the equinoxes. The
Platonic year, according to Tycho Brahe, is 25816, ac-

cording to Riccioius 25920, and according to Cassini

24800 years.

PLATOON, in the military art, a small square body
of forty or fifty men, drawn out of a battalion of foot,

and placed between the squadrons of horse, to sustain

them; or in ambuscades, straits, and defiles, where there

is not room for whole battalions or regiments. Platoons

are also used when they form the hollow square, to

strengthen the angles. The grenadiers are generally

posted in platoons.

PLATYLOBIUM, a genus of the diadelphia decan-

dria class and order. The calyx is bell-shaped, five-cleft;

the two upper segments very large; legume pedicelled,

compressed, winged at the back. There is one species,

a shrub of South Wales.
PLATYPUS, a quadruped of the order of bruta. The

generic character is, mouth shaped like the bill of a duck;

feet webbed. Of this extraordinary genus two specimens
have been sent from New Holland to sir Joseph Banks
by governor Hunter.

Of all the mammalia yet known, this seems the most

extraordinary in its conformation; exhibiting the perfect

resemblance of the beak of a duck engrafted on the head

of a quadruped. So accurate is the similitude, that, at

first view, it naturally excites the idea of some deceptive

preparation by artificial means; the very epidermis, pro-

portion, serratures, manner of opening, and other par-

ticulars of the beak of a shoveler, or other broad-billed

species of duck, presenting themselves to the view: nor

is it without the most minute and rigid examination that

we can persuade ourselves of its being the real beak or

snout of a quadruped.
The body is depressed, and has some resemblance to

that of an otter in miniature. It is covered with a very

thick, soft, and beaver-like fur, and is of a moderately

dark brown above, and of a subferruginous white be-

neath. The head is flattish, and rather small than large;

the mouth or snout, as before observed, so exactly re-

sembles that of some broad-billed species of duck, that it

might he mistaken for such: round the base is a flat cir-

cular membrane, somewhat deeper or wider below than

above, viz. below nearly the fifth of an inch, and above

about an eighth. The tail is flat, furry like the body,

rather short and obtuse, with an almost bifid termination;

it is broader at the base, and gradually lessens to the

tip, and is about three inches in length; its colour is si-

milar to that of the body. The length of the whole ani-

mal from the tip of the beak to that of the tail is IS

inches; of the beak an inch and a half. The legs are

very short, terminating in a broad web, which on the

fore feet extends to a considerable distance beyond the

claws; but on the hind-feet reaches no farther than the

roots of the claws. On the fore-feet are five claws,

straight, strong, and sharp-pointed; the two exterior

ones somewhat shorter than the three middle ones. On

the hind-feet are six claws, longer and more inclining^

a curved form than those on the fore-feet; the exterior

toe and claw arc considerably shorter than the four mid-

dle ones; the interior or sixth is seated much higher up

than the rest, and resembles a strong sharp spur. AU
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the legs are hairy above; the forefeet are naked both

above and below; but the hind-feet are hairy above, and

naked below. The internal edges of the under mandible

(which is narrower than the upper) are serrated or chan-

neled with numerous striae, as in a duck's bill. The nos-

trils are small and round, and are situated about a quar-

ter of an inch from the tip of the bill, and are about the

eighth of an inch distant from each other. There is no

appearance of teeth; the palate is removed, but seems to

have resembled that of a duck; the tongue also is want-

ing in the specimen. The ears, or auditory foramina,

are placed about an inch beyond the eyes; they appear
like a pair of oval holes of the eighth of an inch in diam-
eter, there being no external ear. On the upper part of

the head, on each side, a little beyond the beak, are si-

tuated two smallish oval white spots; in the lower part of

each of which are imbedded the eyes, or at least the parts

alloted to the animal for some kind of vision; for from
the thickness of the fur, and the smallness of the organs,

they seem to have been but obscurely calculated for dis-

tinct vision, and are probably like those of moles, and
some other animals of that tribe; or perhaps even sub-

cutaneous; the whole apparent diameter of the cavity in

which they were placed not exceeding the tenth of an inch.

When we consider the general form of this animal,

and particularly its bill and webbed feet, we shall readily

perceive that it must be a resident in watery situations;

that it has the habits of digging or burrowing in the

banks of rivers or under ground; and that its food con-

sists of aquatic plants and animals. This is all that can

at present be reasonably guessed at: future observations,

made in its native regions, will, it is hoped, afford us

more ample information, and will make us fully acquaint-

ed with the natural history of an animal which differs so

widely from all other quadrupeds, and which verifies, in

a most striking manner, the observations of Buffon, viz.

that whatever was possible for nature to produce, has

actually been produced.

The platypus is a native of Australasia or New Hol-
land.

PLEA, that which either party alleges for himself in

court. These are divided into pleas of the crown and
common pleas.

Pleas of the crown are all suits in the king's name,
against offences committed against his crown and digni-

ty, or against his crown and peace. Common pleas are

those that are held between common persons.

Common pleas are either dilatory, or pleas to the action.

Pleas dilatory are such as tend merely to delay or put

off the suit, by questioning the propriety of the remedy
rather than bj denying the injury.

Pleas to the action are such as dispute the very cause
of suit. 3 Black. 201. See Tidd's K. B. Practice.

PLEADINGS, in general, signify the allegations of

parties to suits w hen they are put into a proper and legal

form: and are distinguished in respect to the parties who
pie .d them, by the names of bars, replications, rejoin-

ders, but rejoinders, rebutters, stir-rebutters, &c. and
though thr matter in the declaration of court does not
pro; rly conic under the name of pleading, yet, being
oO. n comprehended in the extended sense of the word,
it is generally considered under this head. See Tidd's
K. B. Practice.

PLEBISCITUM, in Roman antiquity, a law enacted

by the common people, at the request of the tribune, or

other plebeian magistrate, without the intervention of ths

senate.

PLECTRANTHUS, a genus of the gymnospcrmia
order, in the didynamia class of plants, and in the natu-

ral method ranking under the 42d order, verticillatae.

The calyx is monophyllous, short, and bilabiated; the

upper lip of which is large, oval, and bent upwards; the

inferior lip is quadrified, and divided into two laciniae:

the corolla is monopetalous, ringent, and turned back;
the labia? look different ways, and from the base of the

tube there is a nectarium like a spur: the filaments are

in a declining situation, with simple antherse; the stylus

filiform; the stigma bifid. It has four seeds, covered only

by the calyx. There are five species; the fruticosus is a
native of the Cape of Good Hope; thepunctatus is a na-
tive of Africa. The first flowers from June to Septem-
ber, the latter from January to May.
PLECTROMIA, a genus of the class and order pen-

tandria monogynia. The petals are five; berry two-seed-
ed, inferior. There is one species, a tree of the Cape.
PLEIADES, in astronomy, an assemblage of stars in

the neck of the constellation Taurus. See Astronomy.
PLENE ADMINISTRAVIT, a plea pleaded by an

executor or administrator, where the} have administer-
ed the deceased's estate faithfully and justly before the
action brought against them.
PLENUM, in physics, denotes, according to the Car-

tesians, that state of things wherein every part of space
is supposed to be full of matter; in opposition to a vacuum.
PLENUS FLOS. See Botany.
PLETHORA. See Medicine.
PLEURA. See Anatomy.
PLEURISY. See Medicine.
PLEURONECTES^oitmter, a genus of fishes ofthe

order thoracici, of which there arc 17 species. The gen-
eric character is, eyes both on the same side of the head;
body compressed, one side representing the back, and
the other the abdomen.
The singular structure of this genus is justly consid-

ered as one of the most curious deviations from the gen-
eral uniformity or regularity observed by nature in the
external figure of animals, in which (except in a very
few instances) both sides of the body are perfectly simi-
lar: hut in the genus pleuronectes the animal is so con-
stituted, that one side appears to represent the hack, and
the opposite side the abdomen. They swim laterally, and
the eyes are always placed on one side. It is from this
circumstance that the division of the species is conduct-
ed, viz. into those which have the eyes dextrous, or to-
wards the right, when the fish is laid with its coloured
side upwards with its abdomen towards the spectator;
and sinistrous when the eyes are towards the left in the
above situation of the fish. It is said, however, that in-
stances have sometimes occurred in which this natural
situation has been reversed; but such instances must be
considered as extremely rare.

1. Pleuronectes hippoglossus, holihut, with eyes to-
wards the right This species not only exceeds in size
all the rest of the present genus, but may even be con-
sidered as one of the largest of fishes; having been some-
times found of the weight of three, and even, according
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to some accounts, four hundred pounds. It is a native

of the Mediterranean and Northern seas, and appears to

arrive at its greatest size in the latter. It is considered

as the most voracious of its tribe; preying on a variety

of other fishes, as well as on different kinds of crabs,

shell-fish, &c. The hollibut is, however, of a longer or

more slender form than most other flat fish: its colour is

deep-brown above, and white beneath; the body being

quite smooth, and covered with moderately small scales.

As a food it is considered as very coarse in comparison

with many others of this genus. In the London mar-

kets this fish is usually cut into large pieces when expo-

sed to sale. The Greeulanders are said to cut it into

thin slips, which they dry in the sun, and thus preserve

for winter use.

2. Pleuronectus platcssa, plaise. This species is, in

general, easily distinguished at first sight from,others of

the genus by its shape and colours; being very broad

and fiat, and of a fine palish brown above, marked both

on the body and fins by pretty numerous, but rather

distant, round, and moderately large, orange-coloured

spots: the under side is white; behind the left eye is a

row of six tubercles, reaching as far as the commence-

ment of the lateral line; the mouth is rather small, the

lower jaw longer than the upper, and both furnished

with a row of small and rather blunt teeth.

The plaise is an inhabitant of the Mediterranean,

Baltic, and Northern seas, and is found in considerable

plenty about our own coasts. Mr. Pennant observes,

that it is sometimes taken of the weight of 15 pounds;

but its more general weight is far short of this, one of

eight or nine pounds being reckoned a large fish. The

best are said to be taken off Rye on the coast of Sussex,

and about the Dutch coasts. They spawn in the begin-

ning of May. Their general food consists of small fish-

es, sea-insects, and the smaller kinds of shell- fish.

The plaise is in considerable esteem as a food, though

far inferior to the sole and turbot. Those are most es-

teemed which are of moderate size, the smaller ones be-

ing less firm than those of more advanced growth.

S. Pleuroncctesl imanda, dab. The dab is of a very

broad ovate shape, of a yellowish brown colour above,

and white beneath. It is covered with moderately large

rough scales. The head is small, and the eyes large;

the mouth small, and the teeth are more numerous in

the upper jaw than the lower; the dorsal and anal fins

are of moderate width, and the tail nearly even at the

end- the lateral line curves downwards over the pectoral

fins', and from thence runs straight to the tail.

This species is an inhabitant of the Mediterranean,

the Baltic, and the northern seas, but is less common

than either the plaise or ilounder, to both of which it is

superior as a food, though inferior in its general size.

It is in its highest season in the months of February,

March, and April, after which it is observed to grow

less firm. It spawns in May, or, if the spring proves

cold, in June. .
.

'

4. Pleuronectes flesus. The flounder is allied to the

plaise in shape, but is generally of smaller size and of

more obscure colours; the upper side being of a dull

brown marbled with paler and darker variegations, and

the under side of a dull white, sometimes obscurely va-

ried with brown; the body is covered with very small

scales; and along the back, at the base of the dorsal fin,

runs a row of small sharp spines; a similar row runs

along the base of the anal fin: the lateral line is marked
by a third row, continued almost to the base of the tail,

which is slightly rounded at the end: at the commence-
ment of the anal fin is a pretty strong spine.

The flounder is an inhabitant of the Northern, Baltic,

and Mediterranean seas. About our own coasts it is

extremely common, and even frequents our rivers at a

great distance from the salt waters. It is in considera-

ble esteem as a food, though much inferior to some oth-

ers of the genus.

The pleuronectes passer of Linnaeus, considered by

Mr. Pennant and some others as a variety of the floun-

der, having the eyes on the left side, is at present allow-

ed to constitute a distinct species.

5. Pleuronectes solea. The sole is an inhabitant of
the Northern, Baltic, and American seas, andj grows to

the length of more than two feet, and to the weight of

eight pounds. Its general size, however, is much small-

er. Its shape is that of a very long oval; its colour ob-

scure brown above, and white beneath. It is covered

with small rough scales of an oblong form, each termi-

nated by numerous spines, and very strongly fastened to

the skin. These scales, from the elegance of their struc-

ture, form a favourite microscopic object; and an erro-

neous idea sometimes prevails, that the spiny end of the

scale is that by which it was inserted into the skin. The
pectoral fins, especially that on the upper side, are com-

monly tipped with black.

,
Next to the turbot, this fish is considered as the most

delicate of the genus, and is by many even preferred to

the former; the flesh being remarkably firm, white, and
well-flavoured: those of moderate size are in general

most esteemed. The sole delights in lying at the bot-

tom of the coasts which it frequents, preying on small

shell-fish, spawn, sea-insects, &c. and is generally taken

by the trawl-net. The chief fishery, according to Mr.

Pennant, is at Bixharn in Torbay.

6. Pleuronectes tuberculatus, with eyes towards the

left. The turbot, generally considered as superior to

every other species as an article of food, is an inhabitant

of the Mediterranean and Northern seas, where it often

arrives at a very large size. It is, however, far inferior

in this respect to the holibut, and is therefore not very

happily distinguished by Linnaeus under the name of

pleuronectes maximus. It of a broader and squarer

form than any other of the genus, except the pearl; and

is of a dark brown above, marbled with blackish spots

of different sizes, and white beneath; the scales are so

small as to be scarcely observable, but the skin is of a

wrinkled appearance, and covered with pretty numerous

and moderately large pointed tubercles or abrupt spines,

those on the upper or coloured side being far larger than

those on the under side: the lateral line forms an arch

over the pectoral fins, and thence runs straight to the

tail.

Like the rest of this genus, the turbot generally lies

in deep water, preying on worms, shell-fish, and marine

insects, as well as on various kinds of small fishes. It

is taken in great quantities about the northern coasts of

England, as well as on those of France, Holland, &c
and is baited for with pieces of herring, haddock, &c.



P L PLU
but more particularly with the smaller or river lamprey,

vast quantities of which are said to be purchased of our

fishermen by the Dutch, to the annual amount of not less

than 700 pounds. They are chiefly taken about Mort-

lake, and sold to the Dutch as bait for the cod-fishery;

but that people are said to have the art of preserving

them till the commencement of the turbot fishery.

The general manner in which the turbot-fishery is

practised at Scarborough, is thus detailed by Mr. Pen-
nant, in the British Zoology, from the communications
of Mr. Travis of that place:

" When they go out to fish, each man is provided with

three linos. Each man's lines are fairly coiled upon a

flat oblong piece of wicker-work; the hooks being baited,

and placed very regularly in the centre of the coil. Each
line is furnished with fourteen score of hooks, at the dis-

tance of six feet two inches from each other. The hooks
are fastened to the lines upon sn ads of twisted horse hair

17 inches in length. When fishing there are always
three men in each coble; and consequently nine of these

lines arO fastened together, and used as one line, extend-

ing in length nearly three miles, and furnished with 2520
hooks. An anchor and a buoy are fixed at the first end

of the line, and one more at each end of each man's lines,

in all four achors, which are commonly perforated stones,

and four buoys, made of leather and cork. The line is

always laid across the current. The tides of flood and
ebb continue an equal time upon our coast; and when
undisturbed by winds, run each way about six hours:

they are so rapid, that the fishermen can only shoot and
haul their lines at each turn of the tide; and therefore

the lines always remain on the ground about six hours.

The same rapidity of the tide prevents their using hand-
lines; and therefore two of the people commonly wrap
themselves in the sail and sleep, while the other keeps a

strict look-out, for fear of being run down by ships, and
to observe the weather; for storms often rise so suddenly,

that it is with extreme difficulty they can escape to shore,

leaving their lines behind. The coble is twenty feet six

inches long, and five feet in extreme breadth: it is about
one ton burthen, rowed with three pair of oars, and ad-

mirably constructed for the purposes of encountering a
mountainous sea. They hoist sail when the wind suits."

PLICA POLON1CA. See Medicine.
PLFNIA, a genus of plants of the polyandria mono-

gynia class. The empalement is divided into five seg-

ments; the flower consists of five petals; the stamina are
numerous filaments, slender, and as long as the flower;

the anthers are small, and so is the germen of the pistUj
the style is subulated, and of the length of the stamina;
the stigma is simple; the fruit is a large globose, berry,
of a striated or sulcated surface, containing only one cell,

in which is a very large, smooth, and globose seed. There
are two species, trees of America,

PLINTH, See Architecture.
PLOCAMA, a genus of the monogvnia order, in the

pentandria class of plants. The calvx'is o-.unquedentate;
the fruit a berry and trilorular, with soVitary seeds. Of
this 'here is only one species, v«. the pendula, a native
of the t anaries.

PI OTTING, among survey ovs , is t!ic art of laying
doNN n on paper, &c. the sevcraj angies and lines of a tract

of ground surveyed by a theodolite, &c. and a chain.

See Surveying.

PLOTUS, or Darter, a genus of birds of the order

anseres. The generic character is, bill straight, pointed

toothed; nostrils a slit near the base; face and chin nak-

ed; legs short, all the toes connected. Of this genus there

are three species,)

P. anhinga:head smooth; belly white: inhabits Brazil;

two feet ten inches long; builds on trees, and is hardly
ever seen on the ground: when at rest, sits with the neck
drawn in between the shoulders; flesh oily and rancid.

P. melanogaster, inhabits Ceylon and Java; about three
feet long: and the P. surinamensis, has its head crested,

and belly white; it inhabits Surinam; is 13 inches long; is

domesticated, and feeds on fish, insects, especially ilies,

which it catches with great dexterity, and is verv active.

PLOVER. See Charadrius.
PLOUGH. See Husbandry.
PLOUGHING. See Husbandry.
PLUKENETIA, a genus of the moncecia monadel-

phia class and order. The male and female flowers are
produced separately on the same plant; the corolla is

composed of four oval and patent petals, and the stamina
form a short pyramidal body: the fruit is a depressed
quadrangular capsule, containing a single roundish and
compressed seed. There is one species.

PLUM TREE. See Prunus.

PLUMBAGO, lead-wort, a genus of the monogynia
order, in the pentandria class of plants. The corolla is

funnel-form; stamina inserted in scales, inclosing the base
of the corolla; stigma five-cleft; seed one. There are
seven species, the most remarkable of which are theEu-
ropsea and Zeylonica. The first grows naturally in the
southern parts of Europe, and has a perennial root strik-
ing deep in the ground. There arc many slender enam-
elled stalks, about three feet high, terminated bv tuf'is

of small funnel-shaped flowers, of a blue or white colour.
The second grows naturally in both the Indies. The
upper part of the stalk and empalement are covered
with a glutinous juice, which catches the small flies that
light upon it. The former species is propagated by part-
ing the roots, and by seeds; but the latter is too tender to
thrive in the open air in this country.

Plumbago, carburet of iron. This mineral is found
in various parts of Europe and America. It occurs in
kidney-form lumps of various sizes. Its colour is dark
iron-grey, or brownish-black; when cut, blueish-grey.
Opaque and slaty; texture fine-grained; brittle; specific
gravity from 1.98 to 2.09; feels somewhat greasy; stains
the fingers, and marks strongly. The use of this mine-
ral, when manufactured into pencils, is known to every
person. It consists of

90 of carbon
10 of iron

100
PLUMBERY, the art of casting and working lead

and using it in buildings.
As this metal melts very easily, it is easv to cast it in

to figures of any kind, by running it into moulds of brass
c ay, plaister. &c But the chief article in plumbery is
sheets and pipes of lead; and as these make the basfs of
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the plumber's work, we shall here give the process of
making them.

In casting sheet-lead, a table or mould is made use of,

which consists of large pieces of wood well jointed, and
hound with bars of iron at the ends; on the sides of which
runs a frame consisting of a ledge or border of wood, two
or three inches thick, and two or three inches high from
the mould, called the sharps: the ordinary width of the

mould, within these sharps, is from three to four feet, and
its length is 16, 17, or 18 feet. This should be some-
thing longer than the sheets are intended to be, in order

1 fiat the end where the metal runs off from the mould may
he cut off; because it is commonly thin, or uneven, or rag-

ged at the end. It must stand very even or level in

breadth, and something failing from the end in which the

metal is poured in, viz. about an inch or an inch and a

hall', in the length of 16 or 17 inches. At the upper end

of the mould stands the pan, which is a concave triangu-

lar prism, composed of two planks nailed together at

right angles, and two triangular pieces fitted in between

them at the ends. The length of this pan is the whole

breadth of the mould in which the sheets are cast; it stands

with its bottom, which is the sharp edge, on a form at the

end of the mould, leaning with one side against it; and

on the opposite side is a handle to lift it up by, to pour

out the melted lead; and on that side of the pan next the

mould, are two iron hooks to take hold of the mould, and

prevent the pan from slipping, while the melted lead is

pouring out of it into the mould. This pan is lined on

the inside with moistened sand, to prevent it from being

fired by the hot metal. The mould is also spread over,

about two-thirds of an inch thick, with sand sifted and

moistened, which is rendered perfectly level by moving

over it a piece of wood called a strike, by trampling upon

it with the feet, and smoothing it over with a smoothing-

plane; which is a thick plate of polished brass, about nine

inches square, turned up on all the four edges, and with

a handle fitted on to the upper or concave side. The sand

being thus smoothed, it is fit for casting sheets of lead;

but if they would cast a cistern, they measure out the

size of the four sides, and having taken the dimensions of

the front or fore-part, make mouldings by pressing long

slips of wood, which contain the same mouldings into the

level sand; and form the figures of birds, beasts, &c. by

pressing in the same manner leaden figures upon it, and

then taking them oft', and at the same time smoothing the

surface where any of the sand is raised up by making

those impressions upon it. The rest of the operation is

the same in casting either cisterns or plain sheets of lead.

But before we proceed to mention the manner in which

that is performed, it will be necessary to give a more

particular description of the strike.

The strike then is a piece of board about five inches

broad, and something longer than the breath of the mould

on the inside; and at each end is cut a notch, about two

inches deep, so that when it is used, it rides upon the

sharps with those notches. Before they begin to cast,

the strike is made ready by tacking two pieces of an old

hat on the notches, or by slipping a case of leather over

each end, in order to raise the underside about one-eighth

of an inch, or something more, above the sand, according

as they would have the sheet to be in thickness; then they

tallow the under edge of the strike, and lay itaccrossthe

PLU
mould. The lead being melted, it is laded into the pan,
in which, when there is a sufficient quantity for the pre-

sent purpose, the scum of the metal is swept off with a
piece of board to the edge of the pan, letting it settle on
the sand, which is by this means prevented from falling

into the mould at the pouring out of the metal. When
the lead is cool enough, which is known by its beginning
to stand with a shell or wall on the sand round the pan,
two men take the pan by the handle, or else one of them
lifts it up by a bar and chain fixed to a beam in the ceil-

ing, and pour it into the mould, while another man stands
ready with the strike, and, as soon as they have done
pouring in the metal, puts on the mould, sweeps the lead
forward, and draws the overplus into a trough prepared
to receive it. The sheets being thus cast, nothing re-
mains but to planish the edges, in order to render theta
smooth and straight; but if it is a cistern, it is bent into
four sides, so that the two ends may join the back, where
they are soldered together, after which the bottom is sol-

dered up.

The method of casting pipes without soldering. To
make these pipes, they have a kind of lit*!- null, with
arms or levers to turn it with. The moulds are of brass,
and consist of two pieces, which open and shut by means
of hooks and hinges, their inward caliber or diameter
being according to the size of the pipe to be made, and
their length is usually two feet and a half. In the middle
is placed a core, or round piece of brass or iron some-
what longer than the mould, and of the thickness of the
inward diameter of the pipe. This core is passed through
two copper-rundles, one at each end of the mouid,
which they serve to close; and to these is joined a little

copper tube about two inches long, and of the thickness
the leaden pipe is intended to be of. By means of these
tubes the core is retained in the middle of the cavity of
the mould. The core being in the mould, with the run-
dies at its two ends, and the lead melted in the furnace,
they take it up in a ladle and pour it into the mould by a

little aperture at one end, made in the form of a funnel.
When the mould is full, they pass a hook into the end of

the core, and turning the mill, draw it out; and then
opening the mould, take out the pipe. If they desire to

have the pipe lengthened, they put one end of it in the

lower end of the mould, and pass the end of the core
into it; then shut the mould again, and apply its rundle
and tube as before, the pipe just cast serving for rundle,
&c. at the other end. Things being thus replaced, they

pour in fresh metal, and repeat the operation till they
have got a pipe of the length required.
For making pipes of sheet-lead, the plumbers have

wooden cylinders of the length and thickness required,

and on these they form their pipes by wrapping the.sheet

around them, and soldering up the edges all along

them. See PirE.
PLUMERIA, a genus of the pentandria monogynia

class of plants, the corolla of which consists of a single

funnel-like petal, with a long tube, and divided into five

oblong segments at the limb: the fruit is composed of two

jointed and ventricose follicles, formed of a single valve

each, and containing numerous oblong seeds. There are

four species.

PLUMMET, plumb-rule or plumb-line, an instru-

ment used by earpentcrs^ masons, &c. in order to judge
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whether walls, &c. arc upright planes, horizontal, or the

like. It is thus called from a piece of lead, plumbum,
fastened to the end of a cord, which usually constitutes

this instrument. Sometimes the string descends along a

wooden ruler, &c. raised perpendicularly on another, in

which case it becomes a level. See Level.
PLUMMIN'G, among miners, is the method of using

a mine-dial, in order to know the exact place of the

work where to sink down an air shaft, or to bring an
adit to the work; or to know which way the load inclines

when any flexure happens in it.

It is performed in this manner: A skilful person, with
an assistant, and with pen, ink, and paper, and a long
line, and a sun-dial, after his guess of the place above
ground, descends into the adit or work, and there fas-

tens one end of the line to some fixed thing in it; then

the incited needle is let to rest, and the exact point

where it rests is marked with a pen; he then goes on
farther in the line still fastened, and at the next flexure

on the adit he makes a mark on the line by a knot or

otherwise; and then letting down the dial again; he
there likewise notes down that point at which the needle

stands in this second position. In this manner he pro-

ceeds, from turning to turning, marking down the

points, and marking the line, till he comes to the intend-

ed place; this done, he ascends and begins to work on
the surface of the earth what he did in the adit, bring-

ing the first knot in the line to such a place where the

mark of the place of the needle will again answer its

pointing, and continues this till he comes to the desired

place above ground; which is certain to be perpendicular-

ly over the part of the mine into which the air shaft is to

be sunk.

PLUNGER, in mechanics, the same with the for-

cer of a pump. See Pump.
PLURALITY. If any person having one benefice

with cure of souls of eight pounds a year in the king's

books, shall accept another of whatsoever value, and be

instituted and inducted into the same, the former bene-

fice shall be void; unless he has a dispensation from the

archbishop of Canterbury, who has power to grant dis-

pensations to chaplains of noblemen and others under
proper qualifications, to hold two livings, provided they
are not more than thirty miles distant from each
other, and provided that he resides in each for a reason-

able time every year, and that he keeps a sufficient cu-

rate in that in which he does not ordinarily reside.

PLUS, in algebra, a character marked thus -f-, used
for the sign of addition. See Character.
PLUSH, in commerce, &c. a kind of stuff leaving a

sort of velvet knap, or shag, on one side, composed regu-
larly ofa woof of a single woollen thread, and a double
warp, the one wool, of two threads twisted, the other
goat's or camel's hair; though there arc some plushes en-
tirely of worsted, and others composed wholly of hair.

Plush is manufactured, like velvet, on a loom with
three treadles: two of these, separate and depress the wol-
len warp, and the third raises the hair warp, upon
Which the workman throwing the shuttle, passes the
woof between the woollen and hair warp; and afterwards
laying a brass broad), or needle, under that of the hair,
he cuts it with a knife destined for that use; conducting
the knife on the broach, which is made a little hollow ail
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its length, and thus gives the surface of the plush an ap
pearauce of velvet. See Velvet.
There are other kinds of plush, all of silk; some of

which have a pretty long knap on one side, and some on
both.

PLUVIAMETER, a machine for measuring the
quantity of rain that falls. Fig. 16, Plate C1X. Pneu-
matics, shows the section of a very good pluviameter. It

consists of a hollow cylinder, having within it a cork
ball attached to a wooden stem, which passes through a
small opening at top, on which is placed a large funnel.
When this instrument is placed in the open air in a free
place, the rain that falls within the circumference of the
funnel will run down into the tube, and cause the cork
to float, and the quantity of water in the tube may be
seen by the height to which the stem of the float is rais-
ed. The stem of the float is so graduated, as to show by
its divisions the number of perpendicular inches of water
which fell on the surface of the earth since the last ob-
servation.

A very simple pluviameter, and which will answer all

practical purposes, consists simply of a copper funnel,
the area of whose opening is exactly ten inches; this fun-
nel is fixed in a bottle, and the quantity of rain caught
is ascertained by multiplying the weight in ounces by
.173, which gives the depth in inches and parts of an
inch.

PNEUMATICS. Though the word pneumatics mean?,
strictly, the science which treats of the properties of air
in general, yet it is commonly used to express the me-
chanical properties of elastic or aeriform fluids; such as
their weight, density, compressibility, and elasticity.
The other properties of elastic fluids are treated of un-
der Chemistry and Air.
The air is a fluid in which we live and breathe: it en

tirely envelopes our globe, and extends to a considerable
height around it. Together with the clouds and vapours
that float in it, it is called the atmosphere. As it is pos-
sessed of gravity in common with all other fluids, it

must press upon bodies in proportion to the depth at
which they are immersed in it; and it also presses in
every direction, in common with all other fluids.

It differs £rom all other fluids in the four following par-
ticulars: 1. It can be compressed into a much less apace
than it naturally possesses; 2. It cannot be congealed or
fixed as other fluids may; 3. It is of a different density in
every part upward from the earth's surface; decreasing
in its weight, bulk for bulk, the higher it rises; 4. It is
of an elastic or springy nature, and'the force of its spring
is equal to its weight.
Few people who are unacquainted with the principles

of natural philosophy, suppose that the air by which we
are surrounded is a material substance like water, or any
other visible matter. Being perfectly invisible, and af-
fording no resistance to the touch, it must seem to them
extraordinary, to consider it as a solid and material sub
stance; and yet a few simple experiments will convince
any one that it is really matter, and possess weight, and
the power of resisting other bodies that press against it.

Take a bladder that has not the neck tied.' and you
may press the sides together, and squeeze it into any
shape. Fill this bladder with air, by blowing into it.

aaa tie a string fast round the neck: you then find
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that you cannot, without breaking the bladder, press the

sides together, and that you can scarcely alter its figure

by any pressure. \\ hence then arise these effects? When
the bladder was empty, you could press it into any form;

bin the air with which it is filled, prevents this: the re-

sistance you experience when it is filled with air, proves

that that is real matter as well as any other substance

that we are acquainted with.

We are accustomed to say, that a vessel is empty,

when we have poured out of it the water which it con-

tained. Throw a bit of cork upon a bason of water, and
having put an empty tumbler over it with the mouth
downwards, force it down through the water; the cork

will show the surface of the water within the tumbler,

and you will see that it will not rise so high within as

without the glass; nor, if you press ever so hard, will it

rise to the same level. The water is, therefore, prevent-

ed from rising within the tumbler, by some other sub-

stance which already occupies the inside; which sub-

stance is the air that filled the turner when it was in-

verted, and which could not escape, on account of the

superior pressure of the water.

In like manner, having opened a pair of common bel-

lows, stop up the nozzle securely, and you will find that

you cannot shut the bellows, which seems to be filled

with something that yields a little, like wool; but if you
unstop the nozzle, the air will be expelled, and may be

felt against the hand.

When the air is at rest, we can move in it with the ut-

most facility; nor does it offer to us a sensible resistance,

except the motion is quick, or the surface opposed to it

considerable, but when that is the case, its resistance is

very sensible, as may be easily perceived by the motion

of a fan.

When air is in motion, it constitutes wind; which is

nothing more than a current or stream of air, varying

in its force, according to the velocity with which it

flows.

The invisibility of air, therefore, is only the conse-

quence of its transparency; but it is possessed of all the

common properties of matter. When a vessel is empty,
in the usual way of speaking, it is in fact still filled with

air.

But it is possible to empty a vessel even of the air

which it contains, by which means we shall be able to

mscover several properties of this fluid. The instrument,

or machine, by which this operation is performed, is call-

ed an air pump. As it is by means of this useful instru-

ment that all tire mechanical properties of air are de-

monstrated, it will be necessary to describe its con-

struction, and the manner of using it, before we proceed

to the experiments that are made with it.

Plate CIX. Pneumatics, fig. 1. is the air-pump that

is now most in use. AA are two brass barrels, each con-

taining a piston, with a valve opening upwards. They
are worked by means of the winch B, which has a pin-

ion that fits into the teeth of the racks CC, which are

made upon the ends of the pistons, and by this means
moves them up and down alternately.

On the square wooden frame DE, there are placed a

brass plate (>, ground perfectly flat, and also a brass

tube, let into the wood, communicating with the two bar-

rels and the cock I, and opening into the centre of the

2

brass plate at a. The glass vessel K. to be emptied or ex-

hausted of air, has its rim ground quite flat, and rubbed

with a little pomatum, or hog's-lnrd, to make it ii: mure
closely upon the brass plate of the pump. These vessels

are called receivers. Having shut the co< k 1. the pistons

are worked by the winch: and the aii being suffered to

escape when the piston is forced dowin, because the valve

opens upwards, but prevented from returning inti

vessel for the same reason, the receiver is gradually ex-

hausted, and will then be fixed fast upon the pump-plate.

By opening the cock I, the air rushes again into the re-

ceiver.

" As light as air," is a common saying, yet air can be

shown to have more weight than is generally supposed.

Take a hollow copper ball, or other vessel, which holds

a wine quart, having a neck to screw on the plate of the

air-pump; and after weighing it when full of air, exhaust

it, and weigh it when empty; it will be found to have

lost sixteen grains, which shows that this is the weight

of a quart of air. But a quart of water weighs 14621

grains: this divided by 16, quotes 914 in round num-
bers; so that water is 914 times as heavy as air near

the surface of the earth. This supposes air at a medium
temperature and density; for these, as will be seen af-

terwards, are variable.

When the receiver is placed upon the plate of the air-

pump without exhausting it, it may be removed again

with the utmost facility, because there is a mass of air

under it, that resists by its elasticity the pressure on the

outside; but exhaust the receiver, thus removing the

counter-pressure, and it will be held down to the plate

by the weight of the air upon it.

What the pressure of the air amounts to, is exactly de-

termined in the following manner:
When the surface of a fluid is exposed to the air, it is

pressed by the weight of the atmosphere equally on eve-

ry part, and consequently remains at rest. But if the pits-

sure is removed from any particular part, the fluid must

yield in that part, and be forced out of its situation.

Into the receiver A (fig. 2.) put a small vessel with

quicksilver, or any other fluid, and through the collar

of leathers at B, suspend a glass tube, closed, or herme-

tically sealed, as it is called, over the small vessel. Hav-

ing exhausted the receiver, let down the tube into the

quicksilver, which will not rise into the tube as long al

the receiver continues empty. But re- admit the air, and

the quicksilver will immediately ascend. The reason of

this is, that upon exhausting the receiver, the tube is

likewise emptied of air; and therefore, when it is im-

mersed in the quicksilver, and the air re-admitted into

the receiver, all the surface of the quicksilver is pressed

upon by the air, except that portion which lies above the

orifice of the tube; consequently, it must rise in the tube,

and continue so to do, until the weight of the elevated

quicksilver presses as forcibly on that portion which lies

beneath the tube, as the weight of the air does on every

other equal portion without the tube.
Take a common syringe of any kind, and having

pushed the piston to the farthest end, immerse it i» t()

water; then draw up the piston, and the water will fol-

low it. This is owing to the same cause as the last: when

the piston is pulled up, the air is drawn out of the syringe

with it, and the pressure of the atmosphere is removed
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from the part of the water immediately under it; conse-

quently the water is obliged to yield in that part to the

pressure on the surface.

It is upon this principle ftiat all those pumps called

sucking-pumps act: the piston fitting tightly the inside of

the barrel, by being raised up, removes the pressure of

the atmosphere from that part, and consequently the

Water is drawn up by the pressure upon the surface.

In the beginning of the last century, philosophers were

of opinion that the ascent of water in pumps, was owing

to what they called " Nature's abhorrence of a vacuum;"

and that, by means of suction, fluids might be raised to

any height whatever.

Galileo was the first who discovered that it was im-

possible to raise water higher than thirty-three feet by

suction only; and thence concluded, that not the power of

suction, but the pressure of the atmosphere, was the

cause of the ascent of water in pumps; that a column of

water thirty -three feet high was a counterpoise to one

as high as the atmosphere; and that, for that reason, the

water would not follow the sucker any farther.

His pupil Torricelli, considered that as mercury was

fourteen times as heavy as water, a column of that fluid

need only be one fourteenth of the length of one of water,

to form an equal counterpoise to the pressure of the air;

and accordingly, having filled with mercury a glass tube

about three feet long, hermetically scaled at one end, he

inverted it into a small bason of mercury, and found, as

he expected, that the mercury subsided to the height of

about twenty-nine inches and a half, and there remained
suspended, leaving a space at the top of the tube a per-

fect vacuum; which has been called, from the inventor,

the Toricellian vacuum.
It was, however, some time after this experiment had

been made, and even alter it had been universally agreed
that the suspension of the mercury was owing to the

weight of the atmosphere, before it was discovered that

the column of mercury varied in height, and conse-

quently that the pressure of the air was different at dif-

ferent times.

This phenomenon was, however, too remarkable to be

long unobserved. It was impossible to avoid observing al-

so, that the changes in the height of the mercury were
accompanied, or verj quickly succeeded, by alterations

in the weather. Hence the instrument obtained the name
of weather-glass; and from its also measuring the weight
df the atmosphere, it is called the barometer. It is mere-
ly a tube filled with mercury, and inverted into a bason
ofthe same, having a scale fixed at the top to ascertain

the rising and falling ofthe mercury, by the changes in

the weight of the atmosphere. A more particular ac-
count of the construction and use of this instrument is

given under Barometer.
These effects arising from the weight and pressure of

the atmosphere, have been absurdly attributed to suction;

:i word which ought to be exploded, as it conveys a false

notion of the cause of these and similar phenomena. To
prove that an exhausted receiver is held down by the
pressure of the atmosphere, take one open at top", and
ground quite flat, as A tig. 3, ami covered with a brass
plate B, which has a brass rod passing through it, work-
ing in a collar of leather, so as to be air-tight; to this

rod suspend a small receiver within the large one, a lit-

tle way from the bottom; place the receiver A upon the

pump-plate, and exhaust it: it will now be fixed fast

down; but the small receiver may be pulled up or down
with perfect ease, as it is itself exhausted, and all the

air which surrounded it removed, consequently it cannot

be exposed to any pressure, then let the small one down
upon the plate, but not over the hole by which the air is

extracted, and re-admit the air into the large receiver,

which may then be removed; it will be found that the.

small one, being itself exhausted, is held down fast by
the air, which is now admitted round the outside. If the

large receiver is again put over it and exhausted, the

small one will be at liberty; and so on, as often as the

experiment is repeated.

A square column of quicksilver twenty-nine and a half

inches high, and an inch thick, weighs just fifteen pounds,

consequently, the air presses with a weight equal to fif-

teen pounds upon every square inch of the earth's sur-

face: and 144 times as much, or 2100 pounds, upon every
square foot.

The earth's surface contains in round numbers,
200,000,000 square miles; and as every square mile con-
tains 27,876,400 square feet, there must. he 5,575,080,000,
000,000 square feet on the earth's surface; which number
multiplied by 2160 pounds (the pressure on each square
foot), gives 12,043,468,800,000,000,000 pounds for the
pressure, or whole weight, ofthe atmosphere.

Reckoning the surface of a middle-sized man to be
about 14 square feet, he sustains a pressure from the air
equal to 30,240 pounds Troy, or 11 tons 2 cwt. and 18|
lbs. It may be asked, how it happens that we are not
sensible of so great a pressure? The reason is, that such
pressures only are perceived by us, as move our fibres,

and put them out of their natural situations. Now the
pressure of the air being equal on all parts of the body, it

cannot possibly displace any of the fibres, but on the con-
trary, braces, and keeps them all in their relative situa-
tions. But if the pressure is removed from any particular
part, the pressure on the neighbouring parts immediately
becomes sensible. Thus, if you take a receiver open at
the top, and cover it with your hand, upon exhausting
the receiver, and so taking off the pressure from the palm
ofthe hand, you will feel it pressed down by an immense
weight, so as to give pain that would be insupportable,
and endanger the breaking of your hand.

If the top of the receiver is covered by a piece of flat

glass, upon exhausting it, the glass will be broken to
pieces by the incumbent weight; and this would happen
to the receiver itself, but for the arched top, that resists
the weight much more than a flat surface.

This experiment may be varied, by tying a piece of
we* ladder over the open mouth of the receiver, and
leAving it to dry till it becomes as tight as a drum. Up.
on exhausting the receiver, you v, ill perceive the bladder
rendered concave, and it will yield more and more, until
it breaks with a loud report, which is occasioned by the
air striking forcibly against the inside of the receiver,
upon being re-admitted.

Air is one ofthe most clastic bodies in nature; that is

it is easily compressed into less compass, and when the
pressure is removed, it immediately regains its former
bulk.

Let mercury be poured into a bent tube ABCD (fi°\
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4.) open at both ends, to a small height as BC; then
stopping the end 1) with a cork, or otherwise, air tight,

measure the length of confined air DC, and pour mercury
into the other leg AB, till the height above the surface
of that in CD is equal to the height at which it stands in

the barometer at the time. Then it is plain, the air in the

shorter leg will be comprcssd with a force twice as great

as at first, when it possessed the whole space CD; for

then it was compressed only with the weight of the at-

mosphere, but now it is compressed by that weight, and
the additional equal weight of the column of mercury.
The surface of the mercury will now be at E; and it will

be found, upon measuring it, that the space DE, into

which the air is compressed, is just half the former CD.
If another column of mercury was added, equal to the

former, it would be reduced into one-third of the space it

formerly occupied.

Hence the density of the air is proportional to the force

that compresses it.

As all the parts of the atmosphere gravitate, or press

upon each other, it is easy to conceive, that the air next
the surface of the earth is more compressed and denser
than what it is at some height above it; in the same man-
ner as if wool was thrown into a deep pit until it reached
the top. The wool at the bottom having all the weight
of what was above it, would be squeezed into a less com-
pass; the layer, or stratum above it, would not be pressed

quite so much, the one above that still less, and so on;

till the upper one, having no weight over it, would be in

its natural state. This is the case with the air, or at-

mosphere, that surrounds our earth, and accompanies it

in its motion round the sun. On the tops of the lofty

buildings, but still more on those of mountains, the air

is found to be considerably less dense than at the level of

the sea.

The height of the atmosphere has never yet been ex-

actly ascertained; indeed, on account of its great elasti-

city, it may extend to an immense distance, becoming,

however, rarer, in proportion to its distance from the

earth.

It is observed, that at a greater height than forty-five

miles, it does not refract the rays of light from the sun;

and this is usually considered as the limit of the atmo-
sphere. In a rarer state, however, it may extend much
farther. And this is by some thought to be the case,

from the appearance of certain meteors which have been

reckoned to be 70 or 80 miles distant.

Dr. Cotes has demonstrated, that if altitudes in the

air are taken in arithmetical proportion, the rarity of

the air will be in geometrical proportion. For instance,
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times thinner and lighter than at the earth's surface.

And hence it is easy to prove by calculation, that a cu-

bic inch of such air as we breathe, would be so much
rarefied at the altitude of 500 miles, that it would fill a
sphere equal in diameter t»the orbit of Saturn.

The elastic power of the air is always equivalent to

the force which compresses it: for if it was less, it would
yield to the pressure, and be more compressed; was it

greater, it would not be so much reduced; for action

and re-action are always equal; so that the elastic force

of any small portion of the air we breathe, is equal to

the weight of the incumbent part of the atmosphere; that

weight being the force which confines it to the dimensions

it possesses.

To prove this by an experiment, pour some quicksil-

ver into the small bottle A (fig. 5.) and screw the brass
collar c of the tube BC into the brass neck of the bottle,

and the lower end of the tube will be immersed into the

quicksilver, so that the air above the quicksilver in the

bottle will be confined there. This tube is open at top

and is covered by the receiver G, and large tube EF;
which tube is fixed by brass collars to the receiver, and
is closed at top. This preparation being made, exhaust
the air out of the receiver G, and its tube, by putting it

upon the plate of the air-pump, and the air will, by the

same means, be exhausted out of the inner tube BC,
through its open top at C. As the receiver and tubes

are exhausting, the air that is confined in the glass bot-

tle A, will press so by its spring, as to raise the quick-

silver in the inner tube to the same height as it stands at

in the barometer.
Miscellaneous experiments.

There is a little machine, consisting of two mills, o

and b, which are of equal weights, independent of each

other, and turn equally free on their axles in the frame.

Each mill has four thin arms or sails, (fig. 6.) fixed into

the axis: those of the mill a, have their planes at right

angles to its axis, and those of b have their planes paral-

lel to it. As the mill a therefore turns round in common
air, it is but little resisted by it, because its sails cut the

air with their thin edges; but the mill b is much resisted,

because the broad side of its sails moves against the air

when it turns round. In each axle is a fine pin near the

middle of the frame, which goes quite through the axle,

and stands out a little on each side of it: under these pins

a slider may be made to bear, and so hinder the mills

from going, when a strong spring is set or bent against

the opposite ends of the pins.

Having set this machine upon the pimp-plate, fig. 1.

draw up the slider to the pins on one side, and s*t the

spring at bend on the opposite ends of the pins; rhen

push down the slider, and the, spring acting equally

strong upon each mill, will set them both going with

equal forces and velocities: but the mill a will run much

longer than the mill 6, because the air make much less

resistance against the edges of its sails than against the

sides of the sails of 6.

Draw up the slider again, and set the spring upon the

pins as before; then cover the machine with tile receiver

upon the pump-plate: and having exhausted the receiver

of air, push down the wire (through the collar of la-

thers in the neck) upon the slider, which uill tlisene^S*

it from the pins, and allow the mills to turn round by the

impulse of the spring; and as there is no air in the re-
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ceiver tomakc any sensible resistance against them, they

will both move a considerable time longer than they did

in the open air, and the moment that one stops the other

will do so too. This shows that air resists bodies in

motion; and that equal bodies meet with different de-

grees of resistance, according as they present greater or

less surface to the air.

Take a tall receiver A, covered at top by a brass plate,

through which works a rod in a collar of leathers, (fig.

7.) and to the bottom of which there is a peculiar contri-

vance for supporting a guinea and a feather, and for letting

them drop at the same instant. If they are let fall while

the receiver is full of air, the guinea will fail much quick-

er than the feather; but if the receiver is first exhausted,

it will be found that they both arrive at the same instant:

which proves that all bodies would fall to the ground with
the same velocity, if is was not for the resistance of the

air, which impedes most of the motion of those bodies

that have the least momentum. In this experiment the

observers ought not to look at the top, but at the bottom
of the receiver; otherwise, on account of the quickness
of their motion, they will not be able to see whether the

guinea and feather fall at the same instant.

3. Take a receiver, having a brass cap fitted to the

top with a hole in it; fit one end of a dry hazel-branch
about an inch long, tight into the hole, and the other end
tight into a hole quite through the bottom of a small wood-
en cup; then pour some quicksilver into the cup, and ex-
haust the receiver of air; and the pressure of the outward
air on the surface of the quicksilver, will force it through
the pores of the hazel, whence it will descend in a beau-
tiful shower, into a glass cup placed under the receiver
to catch it.

Put a wire through the cellar of leathers on the top
of the receiver, and fix a bit of dry wood on the end of
the wire within the receiver; then exhaust the air, and
push the wire down, so as to immerse the wood into a
jar of quicksilver on the pump-olate; this done, let in the
air; and upon taking the wood out of the jar, and split-

ting it, its pores will be found full of quicksilver, which
the force of the air, upon being let into the quicksilver,
drove into the wood.

Join the two brass hemispherical cups A and B to-

gether (fig. 8,) with a wet leather between them, having
a hole in the middle of it; then having screwed off* the

handle at C, put both the hemispheres together and screw
them into the pump-plate, and turn the cock E, so that

the pipe may be open all the way into the cavity of the

hemispheres; then exhaust the air out of them, and turn

the cock; unscrew the hemispheres from the pump, and
having put on the handle C, let two strong men try to

pull the hemispheres asunder by the rings, which they
will find hard to do; for if the diameter of the hemi-
spheres is four inches, they will be pressed together by
the external air with a force equal to 190 pounds; and
to show that it is the pressure of the air that keeps them
together, hang them by either of the rings upon the hook
of the wire in the receiver A (fig. 3.) and, upon exhaust-
ing the air out of the receiver,' they will fall asunder of
themselves.

Screw the end A of the brass pipo AB (fig. 9.) into

the pump-plate, and turn the cock e until the pipe is

open; then put a wet leather on the plate c a, fixed on

the pipe, and cover it with the tall receiver GH, which
is close at top; then exhaust the air out of the receiver,

and turn the cock c to keep it out; which done, unscrew
the pipe from the pump, and set its end A into a bason

of water, and turn the cock e to open the pipe; on which,

as there is no air in the receiver, the pressure of the at-

mosphere on the water in the bason will drive the water

forcibly through the pipe, and make it play up in a jet

to the top of the receiver.

Set a square phial upon the pump-plate, and having
covered it with a wire cage, put a close receiver over it,

and exhaust the air out of the receiver; in doing which,
the air will also make its way out of the phial, through a
small valve in its neck. When the air is exhausted, turn
the cock below the plate to re-admit the air into the re-

ceiver; and as it cannot get into the phial again, because
of the valve, the phial will be broken into some thousands
of pieces by the pressure of the air upon it. Had the

phial been of a round form, it would have sustained this

pressure like an arch, without breaking; but as its sides
are flat it cannot.

To show the elasticity or spring of the air: tie up a
very small quantity of air in a bladder, and put it under
the receiver; then exhaust the air out of the receiver, and
the air which is confined in the bladder (having nothing
to act against it) will expand by the force of its spring,
so as to fill the bladder completely. But upon letting the
air into the receiver again, it will overpower that in the
bladder, and press its sides close together.

If the bladder so tied up is put into a wooden box, and
has twenty or thirty pounds weight of lead placed upon
it, and the box is covered with a close receiver; upon
exhausting the air out of the receiver, that which is con-
fined in the bladder will expand itself so as to raise up all

the lead by the force of its spring.

Screw the pipe AB (fig. 9,) into the pump- plate; place
the tall receiver GH upon the plate c a, as before, and
exhaust the air out of the receiver; then turn the cock e
to keep out the air, unscrew the pipe from the pump, and
screw it into the mouth of the copper vessel C (fig. 10.),
the vessel having been first about half filled with water.
Then open the cock e; and the spring of the air which is

confined in the copper vessel will force the water up
through the pipe AB in a jet into the exhausted receiver,
as strongly as it did by its pressure on the surface of the
water.

If a rat, mouse, or bird, is put under a receiver, and
the air is exhausted, the animal will be at first oppressed
as with a great weight, then grow convulsed, and at last
expire in all the agonies of a most bitter and cruel death.
But as this experiment is too shocking to most spectators,
it is common to substitute a machine called the lungs-
glass in place of the animal.

If a butterfly is suspended in a receiver, by a fine
thread tied to one of its horns, it will fly about in the
receiver as long as it continues full of air; but if the air
is exhausted, though the animal will not die, and will
continue to flutter its wings* it cannot remove itself from
the place where it hangs, in the middle of the receiver,
until the air is let in again, and then the animal will Hy
about as before.

Put a fork into as- • phial, an;\ fr :! in with wax
or cement; and put the phial on the pump-plate with the
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wire rage, and cover it with a close receiver; then ex-

haust the air out of the receiver, and the air that was
corked up in the phial will break it outwards bjr the force

of its spring, because there is no air left on the outside of

the phial to act against that within it.

Put a shrivelled apple under a close receiver, and ex-

haust the air; the spring of air within the apple will

plump it out, so as to cause all the wrinkles to disappear;

but upon letting the air into the receiver again, to press

upon the apple, it will instantly return to its former de-

cayed and shrivelled state.

Take a fresh egg, and cut off a little of the shell and
film from its smallest end, then put the egg under a re-

ceiver, and pump out the air; upon which all the contents

of the egg will he forced out into Hie receiver, by the ex-

pansion of a small bubble of air contained in the great

end, between the shell and film.

Put some warm beer into a glass, and having set it

on the pump, cover it with a close receiver, and then ex-

haust the air. Whilst this is doing, and the pressure

more and more taken off from the beer in the glass, the

air in it will expand itself, and rise up in innumerable

bubbles to the surface of the beer; and thence it will be

taken away with the other air in the receiver. When
the receiver is nearly exhausted, the air in the beer,

which could not disentangle itself quick enough to get off

with the rest, will now expand itself so, as to cause the

beer to have all the appearance of boiling; and the great-

est part of it will go over the glass.

Put some water into a glass, and a bit of dry wain-
scot or other wood into the water; then cover the glass

with a close receiver, and exhaust the air; upon which
the air in the wood, having liberty to expand itself, will

come out plentifully, and make all the water to bubble

about the wood, especially about the ends, because the

pores lie length-wise. A cubic inch of dry wainscot has

so much air in it that it will continue bubbling for near

half an hour.

Let a large piece of Cork be suspended by a thread at

one end of a balance, and counterpoised by a leaden

weight, suspended in the same manner, at the other. Let

this balance be hung to the inside of the top of a large re-

ceiver; which being set on the pump, and the air ex-

hausted, the cork will preponderate, and show itself to be

heavier than the lead; but upon letting in the air again

the equilibrium will be restored. The reason of this is,

that since the air is a fluid, and all bodies lose as much
of their absolute weight in it as is equal to the weight of

their bulk of the fluid, the cork being the larger body,

loses more of its real weight than the lead does; and
therefore must in fact be heavier, to balance it under the

disadvantage of losing some of its weight; which disad-

vantage being taken off by removing the air, the'todies

then gravitate according to their real quantities of mat-

ter, and the cork which balanced the lead in air, shows
ist'.f to be heavier when in vacuo.

Set a lighted candle upon the pump, and cover it with

a tall receiver. If the receiver holds a gallon, the can-

dle will burn a minute; and then, after having gradually

decayed from the first instant, it will go out, which shows
that a constant supply of fresh air is as necessary to

feed flame, as animal life.

The moment when the candle goes out, the smoke will

be seen to ascend to the top of (he receiver, and there it

will form a sort of cloud; but upon exhausting the air,

the smoke will fall down to the bottom of the receiver,

and leave it as clear at the top as it was before it was
set upon the pump. This shows that smoke docs not

ascend on account of its being positively light, but be-

cause it is lighter than air; and its falling to the bottom

when the air is taken away, shows that it is not destitute

of weight. So most sorts of wood ascend or swim in

water; and yet there arc none who doubt of the wood's

having gravity or weight.

Set a bell on the pump plate, having a contrivance so

as to ring it at pleasure, and cover it with a receiver;

then make the clapper strike against the bell, and the

sound will be very well heard; but exhaust the receiver

of air, and then, if the clapper is made to strike ever so

hard against the bell, it will make no sound; which shows
that air is absolutely necessary for the propagation of

sound.

Of condensed air. It has been shown, that air can be

rarefied, or made to expand; we now proceed to show
that it can also be condensed, or pressed into less space

than it generally occupies. The instrument used fortius

purpose is called a condenser.
Fig. 12, represents a machine of this kind; it consists

of a brass barrel, containing a piston, which has a valve

opening downwards; so that as the piston is raised, the

air passes through the valve; but as the piston is pushed

down, the air cannot return, and is therefore forced

through a valve at the bottom of the barrel, that allows

it to pass through into the receiver B, but prevents it from

returning. Thus, at every stroke of the piston, more
air is thrown into the receiver, which is of very thick

and strong glass. The receiver is held down upon the

plate C by the cross piece D, and the screws EF. The
air is let out of the receiver by the cock G, which com-

municates with it.

A great variety of experiments may be performed by

means of condensed air, a few of which we shall litre

enumerate.

The sound or a bell is much louder in condensed than

in common ain,

A phial that would bear the pressure of the common
atmosphere, when the air is exhausted from the inside,

will be broken by condensing the air round it.

A very beautiful fountain may be made by condensed

air. Procure a strong copper vessel, fig. 13, having a

tube that screws into the neck of it so as to be air-tight,

and long enough to reach to near the bottom. Having
poured a quantity of water into the vessel, but not enough

to fill it, and screwed in the tube, adapt to it a conden-

sing syringe, and condense the air in the vessel; shut the

stop-cock, and unscrew the syringe; then, on opening live

stop-cock, the air acting upon the water in the vessel,

will force it out into a jet of very great height. A num-

ber of different kinds of jets may be screwed on the tube,

such as stars, wheels, ice. forming a very pleasing ap-

pearance.

Dr. Hook invented the gage, or instrument for mea-

suring the degree of rarefaction, or exhaustion, produ-

ced in the receiver, and which is a necessary appendage
to the air-pump. If a barometer is included beneath the

receiver, the mercury will stand at the same height as in
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the open air; but when the receiver begins to be exhaust-

ed, the mercury will descend, and rest at a height which

is, in proportion to its former height, as the spring of

the air remaining in the receiver, to its spring before

exhaustion. Thus, it the height of the mercury, after

exhaustion, is the thousandth part of what it was before,

we say that the air in the receiver is rarefied 1000 times.

On account of the inconvenience of including a barome-
ter in a receiver, a tube, of six or eight inches in length,

is filled with mercury, and inverted in the same manner
as the barometer. This being included, answers the

same purpose, with no other difference, than that the

mercury does not begin to descend till about three-fourths

of the air is exhausted; it is called the short barometer-
gage. This is generally placed detached, but communi-
cating with the receiver by a tube concealed in the frame,

as is represented at fig. 1. Others place a tube, of a

greater length than the barometer, with its lower cn<f in

a vessel of mercury, exposed to the pressure of the air,

while its upper end communicates with the receiver.

Here the mercury rises as the exhaustion proceeds, and
the pressure of its remaining air is shown by the differ-

ent ;e between the height and that of a barometer in the

room: this is called the long barometer-gage.

These gages are not often constructed so as to answer
the purpose of showing great degrees of exhaustion; for

the mercury, though at first boiled to clear it of the air

and moisture, that adhere to it, and render it sensibly

lighter, gradually becomes again contaminated by expo-
sure to the air in the bason of either gage. They can-
not, therefore, in strictness, be compared to a good ba-

rometer, in which this does not happen. If the tubes of
the gages are less than half an inch in diameter, the mer-
cury will be sensibly repelled downwards, so as to re-

quire a correction for the long gage when compared with
a barometer whose tube is of a different bore, and to

lender the short gage useless in great exhaustions.

Thus, for example, if the short gage has a tube of one-
tenth of an inch in diameter, the mercury will fall to the

level of the bason, when the exhaustion is 150 times, and
will stand below the level for all greater degrees of rare-

faction. These difficulties maybe all removed, by making
the short gage in the form of an inverted syphon, with

one leg open, and the other hermetically sealed. It must
be confessed, however, that it is difficult to boil the mer-
cury in these.

Jn using the air-pump, every substance containing

moisture should be removed from the pump-pi ate, as wa-
ter assumes the form of an elastic vapour when the pres-

sure of the atmosphere is taken away. The receivers

used formerly to be placed upon the pump-plate, on
leathers soaked in water or oil; but Mr. Nairne discov-

ered that an elastic vapour arosefrom this, that consider-

ably affected the gage, and prevented it from showing
the real degree of rarefaction of the air. Instead of the

leathers to place under the receiver, the best waj is, to

have the pump-plate ground perfectly flat, and also the

edge of the receiver, which should be rubbed with a little

hog's-lard or soft pomatum, which will perfectly exclude
tiie air, and will not afford any moisture. The pimp-
plate and the receiver should be wiped very clean.

When leathers are used, the barometer-gages will not

show the degree of rarefaction of the air; which, however,

may be ascertained by a gage invented by Mr. Smeaton,
and called, from its form, the pear-gage. It consisl

a glass vessel, in the form of a pear, fig. 11, and stiff;, i-

ent to hold about half a pound of mercury: it is open at

one end, and at the other end is a tube hermetically clos-

ed at top. The tube is graduated, so as to represent
|

portionate parts of the whole capacity. Thisgag
ing the exhaustion of the receiver, is suspended
a slip of wire, over a cistern of mercury, placed als

the receiver. When the pump is worked as much a

thought necessary, the gage is let down into the mercu-
ry, and the air re-admitted. The mercury will immedi-
ately rise in the gage: but if any air remained in the re-

ceiver, a certain portion of it would be in the gage; and
as it would occupy the top of the tube above the mer-
cury, it would show by its size the degree of exhaustion;

for the bubble of air would be to the whole contents of

the gage, as the quantity of air in the exhausted receiver

would to an equal volume of the common atmospheric air.

If the receiver contained any elastic vapour generated
during the rarefaction, it would be condensed upon the

re-admission of the atmospheric air, as it cannot subsist

in the usual pressure. The pear-gage, therefore, shows
the true quantity of atmospheric air left in the receiver.

Hence it will sometimes indicate that all the permanent
air is exhausted from the receiver, except about T-^_y
part, when the other gages do not show a degree of ex-
haustion of more than 200 times, and sometimes much
less.

Particular care should be taken, after making any ex-
periments where vapour has been generated, to clear the
pump of it, before any other experiments are attempted;
for the vapour remains not only in the receiver, but also

in the tubes and barrels of the pump, and will, when the

air is again rarefied, expand as before. To clear the
pump of this vapour, take a large receiver, and wiping
it very dry, exhaust it as far as possible. The expansi-
ble vapour which remained in the barrels and the pipes,

will now be diffused through the receiver; and, conse-
quently, will be as much rarer, than it was before, as the
aggregate capacity of the receiver is larger than that of
the pump and pipes. If the receiver is large, one ex-
haustion will be sufficient to clear the pump so far, that

what remains can be of no consequence. If the receiver
is small, the operation should be repeated two or tlireo

times.

In all mercurial experiments with the air-pump, a
short pipe must he screwed into the hole of the pump-
plate, so as to rise above it about half an inch, to pre
vent the quicksilver from getting into the air-pipe and
barrels, in case any souid accidentally be spilt over the

jar; for if it gets into the barrels, it spoils them, by loosen-

ing the solder, and corroding the brass.

With respect to the leathers, if your pump-plate is not

ground, they are absolutely necessary; they should bo
previously soaked in oil from which the moistur has been
expelled by boiling, or hog's-lard with a little bee's-wax,
which gives a clamminess very proper for the purpose.

It is evident, that the vacuum in the receiver of the
air-pump, can never he perfect, that is, the air can m ver

be entirely exhausted; for it is the spring of the air in the
receiver, that raises the valve, a.oi forces its way into the

barrel; and the barrel at each suction can only take
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away a certain part of the remaining air, which is in

proportion to the quantity before the stroke, a9 the ca-

pacity of the barrel is to that of the barrel and receiver

added together.

This, however, is an imperfection that is seldom of

much consequence in practice, because most air-pumps,

at a certain period of the exhaustion, cease to act, on ac-

count of their imperfect construction; for the valves usu-

ally consist of a piece of oiled bladder tied over a hole,

so that the air is at liberty to pass by lifting up the

bladder, but cannot return again; and thus there will

unavoidably be a small space left between the lower valve

and the piston, when down.
Now, it will happen, when the air in the receiver is

very rare, that its spring will not be strong enough to

overcome the adhesion of the bladder forming the lower
valve, which consequently will remain shut and the ex-

haustion cannot proceed. Or, before this period, it may
happen, that the air between the valves when the piston

is up, may be so small as to lie in the space between the

two valves when the piston is down, without being suffi-

ciently condensed for its spring to overcome the adhe-

sion of the bladder forming the upper valve, and the

weight of the atmosphere that presses it: in this case,

the upper valve will remain shut, and the exhaustion

cannot proceed.

Various modern improvements in the air-pump, obvi-

ate these inconveniences in a great degree. Mr. Smeaton,

a very ingenious mechanic, enlarged the size of the low-

er valve; and, to stregthen it, supported it on a brass

grating, resembling a honey-comb. This allowed the

valve to rise more easily. He also covered the top of

the barrel, making the piston-rod work through a col-

lar of leathers, by which he took off the pressure of the

atmosphere from the piston-valve, which acted against

the rarefied air in the receiver. Pumps on this con-

stuction have been made by Nairne, and other artists in

London, and have answered extremely well.

The air-gun. This pncumatical instrument is an inge-

nious contrivance, which will drive a bullet with great

violence, by means of condensed air, forced into an iron

ball by a condenser. Fig. 14. represents the condenser

for forcing the air into the ball. At the end a of this in-

strument is a male screw, on which the hollow ball 6 is

screwed, in order to be filled with condensed air. In the

inside of this ball is a valve, to hinder the air after it is

injected from making its escape, until it is forced open
by a pin, against which the hammer of the lock strikes;

which then lets out as much air as will drive a ball with

considerable force to a great distance.

Wheu you condense the air in the ball, place your feet

on the iron cross hh, to which the piston-rod d is fixed;

then lift up the barrel e a, by the handles i i, until the

end of the piston is brought between e and c; the barrel

a c will then be filled with air through the hole e. Then
thrust down the barrel ac by the handles ii, until the

piston e joins with the neck of the iron ball at a: the air,

being thus condensed between e and a, will force open the

valve in the ball; and when the handles i i are lifted up
again, the valve will close, and keep in the air; so by ra-

pidly continuing the stroke up and down, the ball will pre-

sently be filled; after which, unscrew the ball off the con-

denser, and screw it upon another male screw, which is

connected with the barrel, and goes through the stock

of the gun, as represented fig. 15. Twelve dwts. of air

have been injected into a ball of 3.75 inches in diameter,

which has discharged 15 bullets with considerable force.

There are many contrivances in constructing air-guns,

some have a small barrel contained within a large one;

and the space between the two barrels serves for the re-

ception of condensed air. In this sort, a valve is fixed

at a, (fig. 15.) with a condenser fixed to the barrel, and

continued through the butt-end to c, where the piston-

rod may be always left in. Place your feet on the pin,

and the whole gun serves instead of the handles ii (fig,

14.) to condense the air in the barrel.

Fig. 17. is a section of the gun, by which the principle

of its action maybe fully understood: the inside barrel K.

is of a small bore from which the bullets are shot, and a

larger barrel CDSR is on the outside of it. In the

stock of the gun is a syringe S, which forces in the air

through the valve EP into the cavity between the two

barrels. The ball K is put into its place in the same

way as in another gun. There is a valve at SL, which,

being opened by the trigger 0, permits the air to come

behind the bullet, so as to drive it out with great force.

If the valve is suddenly opened and closed, one charge

of condensed air may make several discharges of bullets;

because only part of the air will go out at a time, and a

fresh bullet may be put into the place K.
The magazine air-gun differs from the common one,

only by having a serpentine barrel, which contains ten

or twelve balls; these are brought into the shooting bar-

rel successively, by means of a lever, and they may be

discharged so fast as to be nearly of the same use as so

many different guns.

Fig. 18. shows a section of the gun, or at least. a6

much of it as is necessary to give a complete idea of the

whole. AE is part of the stock; G the end of the injec-

tion syringe, with its valve H, opening into the cavity

FF between the barrels. KK is a small or shooting

barrel, which receives the bullets, one at a time, from the

magazine ED, which is a serpentine cavity, where the

bullets are lodged and closed at the end D: the circular

partis the key of a cock, having a cylindrical hole, IK,

through it, equal to the bore of the small barrel, and

forming a part of it. When the lock is taken off, the

several parts come in view, by means of which the dis-

charge is made, by pushing up the pin P p, which rises

and opens a valve, V, to let in the air against the bullet

I, from the cavity FF, which valve is immediately shut

down again by means of a long spring of brass, NN.
This valve V, being a conical piece of brass, ground very

true, will be sufficient to confine the air. To make a dis-

charge, pull the trigger ZZ. which throws up the seer y
x, and disengages it from the notch x, upon which the

strong spring WW moves the tumbler T, to which the

cock is fixed. The end n of this tumbler, bears down the

end -o of the tumbling lever R, which by its other end m
raises the flat end, J, of the horizontal lever Q, by which
means the pin P p is pushed up. and opening the valve

V, discharges the bullet. To bring another bullet in-

stantly to succeed to I, there is a part H called the ham-
mer, represented in fig. 19. which turns the cock so as

to place the cylindric bore of the key I k in any situation

required. Thus when the bullet is in the gun, the bore
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of the key coincides with that of the harrel KK; hut

when it is discharged, the hammer II is instantly brought

down to shut the pan of the gun; by which motion the

bore of the key is turned into the situation i k, so as to

coincide with the orifice of the magazine; and upon lift-

ing the gun upright, the ball next the key tumbles into

its cavity, and falling behind two small springs ss fig. 18.

is by them detained.

American air-pump. It would not come within the li-

mits of this work, to enumerate all the improvements, and
different modes of construction, used in this instrument.

The latest are the air pumps made by Haas and Hurter,

Cuthbcrtson, and Prince, each of which has particular

advantages.

We shall however give a perspective view of the air-

pump invented by Mr. Cuthbcrtson, which is so excel-

lent in its structure, and so powerful in its effects, as to

demand in the present improved state of scicnce,a parti-

cular notice and description. See Plate CX. Pneumatics,

Cuthberton's air-pump. The two principal gages of

this pump are screwed in their places; but it is not ne-

cessary that these should be used together, except in

experiments that require great nicety, and very exact

exhaustion. In common cases either of them may be

taken away, and a stop-screw put into its place. When
the pear gage, which has been already described, is

used, a small round plate, large enough for the receiver

t> stand upon, must first be screwed into a hole at a, but

when this gage is not used this hole must he closed with

a stop-screw. When all these gages are used, and the

receiver is exhausted, the stop-screw B, at the bottom of

the pump, must be unscrewed, to admit the air into the

receiver; but when the gages are not all used, the stop,

screw at a, or either of the others in the place of gages,

may be unscrewed for this purpose. The mechanism
and object of the barrels D, D, the racks C, C, the

})!ate G, and handle II, will be easily understood from
the figure. CD fig. 2, represents a section of one

of the barrels of the pump, F the collar of leathers which
renders it air-tight, G a hollow cylindrical vessel to con-

tain oil; R is also an oil-vessel, which receives the oil

that is driven with air through the hole aa, when the

piston is drawn upwards; and when this falls, the oil is

carried over with the air along the tube T, into the oil-

vessel G: cc is a wire which is driven upwards from the

hole aa by the passage of the air; and as soon as this is

escaped, falls down again by its own weight, shuts up
the hole, and prevents any air from returning by that

way into the barrel; at dd are fixed two pieces of brass,

to keep the wire cc in such a direction as may preserve
the hole air-tight. II is a cylindrical wire, which car-

ries the piston I, and is made hollow to receive a long
wire qq, that opens and closes the hole L, which forms
the communication with the receiver standing on the

plate: m is part of a pipe, one end of which is screwed
into the wire qq, that opens and shuts the hole L; and
upon the other end O. is screwed a nut, which, stopping
in the smaller part of the hole, prevents the wire from
being lifted too high. This wire and screw are more
clearly seen in fig. 3; they slide through a collar of

leathers rr (see figs. S and r>.) in the middle of the pis-

ton. Figures 5 and 6, are the two main parts which
compose the piston; and when the pieces in figs. 7 and 4

vol. in. 28

are added to it, the whole is represented in fig. 5. Fi-

gure 5 is a piece of brass, turned in a conical form, with
a shoulder or ledge at the bottom; a long female screw
is cut into it, about two-thirds of its length; and the re-

maining part of the hole, in which there is no screw, is

about the same-sized diameter as the screw part; except
a thin plate at the end, which is of a breadth exactly

equal to the thickness of qq fig. 2. That part of the in-

side of the conical piece of brass, in which no thread is

cut, is filled with oiled leathers with holes in them,
through which qq can slide air-tight; there is also a
male screw with a hole in it which is fitted to qq, and
serves to press down the leathers rr. In fig. 6, aaaa is

the outside of the piston, the inside of which is turned
exactly to fit the outside of fig. 5; bb are round leathers,

cc is a circular plate of brass of the size of the leathers,
and dd is a screw which serves to press them down as

tight as it is necessary. The male screw7 at the end of
fig. 7, is made to fit the screw7 in fig. 5. If fig. 4 is put
into fig. 5, and that again into fig. 6, and fig. 7 screwed
into the end of fig. 5, these will compose the whole pis-
ton as represented by fig. 3. H in fig. 2, is that part to
which the rack is fixed. If this, therefore, is drawn
upwards, it will make fig. 5, shut close to fig. 6, and
drive out the air above it; and when it is pushed down-
wards, it will open as far as the shoulders aa will allow,
and suffer the air to pass through. AA fig. 8, is the re-
ceiver-plate; B is a long square piece of glass screwed
to the undermost side of the plate, through which a hole
is drilled, corresponding with that in the centre of the
receiver plate, and with the three female screws bbc.

To conceive how the rarefaction of the air is effected,
suppose the piston to be at the bottom of the barrel, and
a receiver to stand upon the plate; the inside of the
barrel from the top of the piston to a is full of air
and the piston shut: when drawn upwards, by the
cylindrical wire H, it will drive the air before it through
the hole aa into the oil-vessel R, and out into the atmos-
phere by the tube T. The piston will then be at the
top of the barrel at a, and the wire qj will stand near-
ly as it is represented in the figure, just raised from the
tube L, and prevented from rising higher by means of
the nut o. While the piston is moved upwards, the ait-
will expand in the receiver, and be driven along the bent
tube m into the inside of the barrel. Thus the barrel
will be filled with air, which, as the piston rises, will be
rarefied in proportion as the capacity of the receiver,
pipes, and barrel, is to the capacity of the barrel alone!
When the piston is moved downwards again by II, it
will force the conical part fig. 5, out of the hollow part
fig. 0, as far as the shoulders aa; fig. 3 will rest upon
aa, fig. 6, which will then be so far open as to permit
the air to pass freely through it, while at the same time
the end qq is forced against the top of the hole, and
closes it in order to* prevent any air from returning into
the receiver. Thus the piston, while moved downwards,
suffers the air to pass out between the fig^. 6 and 5, and
when it is at the bottom of the barrel, will have the co-
lumn of the air above it: and,* consequently, when drawn
upwards, it will shut and drive out this air, and by open-
ing the hole L, give a free passage to more air from the
receiver. This process bring continued, the air will be
exhausted out of the receiver as far as the expansive
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power will permit: Fop in tliis instrument there are no
valves, as in common air-pumps, to be forced open by
the air in tlie receiver, which, when its elasticity is di-

minished, it becomes unable to effect; nor is there any
thing to prevent the air from expanding to the greatest
degree.

The oil -vessel G, fig. 2, must be always kept about
half full of oil; and when it has stood long without using,
it will be right to draw a table-spoonful or more through
it, by pouring it into the hole a, in the middle of the re-
ceiver plate, fig. l. when the piston is at the bottom of
the barrel; then by moving the winch H backwards and
forwards, the oil will be drawn through all the parts of
the machine, and the superfluous parr will be forced out
through the tube T, into the oil-vessel G. Near the top
of the cylindrical wire H, fig. 2, is a square hole, which
is intended to let in some of the oil from the vessel G,
that the oiled leathers, through which the wire qq slides,

may always be duly supplied with it. Fig. 9, is a re-

presentation of a condensing-apparatus used with this

pump.
Mr. Cuthbertson has by many experiments shown the

great powers of exhaustion of which this pump is capa-
ble. With the double syphon gage, and also with the

long gage, compared with an attached barometer in

which the mercury has been well boiled, the difference

between the heights of the mercurial column proved no
more than

-fa
of an inch: the barometer standing at 30

inches, which is an exhaustion of 1200 times; and on
some occasions, when the air was \evy dry, he observed

the difference to be as low as T IT of an inch, which gives

more than double that degree of rarefaction.

We must not omit the American air-pump, invented

by Mr. Prince, who first took away the valves, which

Were long known to prevent the air from entering the

barrel above the piston. His next attempt was to expel

the air more perfectly out of the barrel than Mr. Smea-
ton had done, by making a better vecuum between the

piston and the top plate, so that more of the air might
be allowed to expand itself into the barrel from the re-

ceiver. Mr. Prince also contrived to connect the valves

on the top plate with the receiver occasionally by means
of a pipe and cock, by the turning of which the machine

jnight be made to exhaust or condense at pleasure. In

order to remove the pressure of the atmosphere from the

valve on the top plate, so that this valve might open as

easily as the piston valve, he connected with the duct on
the bottom piece, which conveys the air from the valves

to the cock, a small pump of the same construction as

the large one, having the barrel opening into the cistern;

the piston-rod, which is solid, moving through a collar

of leathers, and a valve near the top. through which the

air is forced into the atmosphere. This pump with one

barrel is called the valve- pump; its chief use being to

rarefy the air above the valves, or to remove the weight

of the atmosphere from them. When this valve-pump

is used, the passage through the cock is shut up; and,

therefore, instead of placing three ducts at equal distan-

ces round the cock in the manner of Mr. Smeaton's,

Mr. Prince divided the whole into five equal parts, lea-

ving the distance of one- fifth part between the ducts

leading from the cistern and valves to the cock, and

two-fitths between each of these and the one leading

2

from the cock to the receiver. By this adjustment,

when the communication is open between the receiver

and the valves lor condensation, the other hole through

the cock opens the cistern to tbe atmosphere; but when
the communication is made between the cistern and the

receiver for exhaustion, a solid part of the key conns

against the duct leading to the valve and shuts it up,

and the air which is forced out of the barrel, passes

through the atmosphere into the valve-pump; for the

valve of the small pump may be kept open while the

great one is worked.

Upon this construction, the pump with two barrels

may be made like the common pump, which cannot he

conveniently done where the lowrer valve is retained. In

this pump, the pistons do not move the whole length of

the barrels; an horizontal section being made in them a

little more than half way from the bottom, where the top

plates are inserted. The pump is thus made more con-

venient and simple; as the head of it is brought down
upon the top of the barrels, in the same manner as in

the common air-pump. The barrels also stand upon the

same plane with the receiver-plate, and this plane is

raised high enough to admit the common gage of 32 or

33 inches to stand under it without inconvenience in

working the pump; as the winch moves through a less

portion of an arch at each stroke, than it would do if the

pistons moved through the whole length of the barrels.

A gage for measuring the degree of condensation, hav-

ing a free communication with the valves, cock, &c. is

placed between the barrels in this pump; and the gage

is so constructed that it will also serve to measure the

rarefaction above the valves when the air is worked eff

by the valve pump. It consists of a pedestal, the die of

which is made of glass, which forms a cistern for the

mercury; a hollow brass pillar; and glass tube hermeti-

cally seated at one end, which moves up and -down in the

pillar through a collar of leathers. When the pump is

used as a condenser, the degree of condension is shown

by a scale marked on one vi\^e of the pillar; when it is

used as an exhauster, the degree of rarefaction of air

above the valves, is shown by a scale on the other edge

of the pillar. This gnge will also show, when the valves

have done playing, either with the weight of the atmos-

phere on them or taken off, in the manner which the au-

thor has described. The degree of condensation maybe
also measured by the number of strokes of the winch.

For The purposes of great condensation, Mr. Prince has

fitted a condenser of a smaller bore than the barrel of

the great pump to the cistern of the valve-pump, to be

screwed on occasionally. Or, without this condenser,

the valve-pump may be adapted to the purpose by being

made a little larger, and by having a plate made to screw

into the bottom of the cylinder, with a valve on it open-

ing into the cistern; a hole must be made to be openrd

on the same occasion near the top of the cylinder,

to let air in below the piston when this is drawn up

above it.

The common gage, which is generally placed under the

receiver-plate, is placed in the front of this pump, that it

may be seen by the person who works it, and that the

plate may he left free for other uses. The plate is so

fixed to the pipe leading to the cock, that it may be ta-
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ken off at pleasure, and used as a transferer; and it may

also serve for other purposes.

The, head of this pump is made whole, except a small

piece mi the hack, where the wheel is let in; and the

wheel is treed from the piston-rods by pushing it into

the back part of the head, and it is kept in its place by

a button screwed into the socket of the axis behind. By
this apparatus, the piston-rods are dislodged from the

wheel, and let down into the cisterns, when the pump is

not used; and in these cisterns they may also have the

advantage of being covered with oil. The principal

joints of this pump are sunk into sockets, that the lea-

thers which close them may be covered with oil to pre-

vent leaking. The lower part of the pump is fitted with

drawers to contain the necessary apparatus.

We shall close our account of the two pumps of Prince

and Cuthbertson, with the following judicious remarks

of Mr. Nicholson on their respective merits and imper-

fections: " There is no provision to open the upper fixed

valve of Prince's greater barrel, except the difference be-

tween the pressures of the elastic fluid on each side of

the strip of bladder; and this may reasonably be inferred

to limit the power of bis small pump. In Cuthbertson's

pump, the same valve is exposed to the action of the at-

mosphere, together with that of a column of oil in the

oil-vessel. The mischief in either instrument is proba-,

bly trifling, but in both the valve might have been open-

ed mechanically. If this were done, the small pump of

Prince might, perhaps, be unnecessary in most states of

the atmosphere. With regard to the lower valves, Cuth-

bertson, by an admirable display of talents as a work-

man, has ensured their action. Prince, on the other

hand, has, by the process of reasoning, so far improved

the instrument, that no valves are wanted. In this res-

pect, he has the advantage of simplicity and cheapness

with equal effect. The mechanical combination of Cuth-

bertson's pump, reduces the operation to one simple act

of the handle; but Prince's engine requires some mani-

pulation with regard to the play of the small pump,

though this might have been remedied by a more skilful

disposition of the first mover.
«< The most perfect scheme for an air-pump, taking

advantage of the labours of these judicious operators,

seems to be that in which two pistons of the construction

of Prince should work in one barrel, one piston being fix-

ed at the lower end of the rod, and the other at the

middle. The lower piston must come clear out of the

barrel when down, and work air-tight through a dia-

phragm at an equal distance from the effective ends of

the barrel. In the diaphragm must be a metallic valve

of the form of Cuthbertson's lower valve, but with a short

tail beneath, that it may be mechanically opened when
the piston comes up. Above the diaphragm must work
the other piston, similar to the first; but as it cannot quit

the barrel when down, a small portion of the barrel must

be enlarged just above the diaphragm, so that the leathers

may be dear in that position. Lastly, the top of the bar-

rel must be closed and fitted with a valve and oil-vessel,

according to the excellent contrivance of Cuthbertson.
«. If we suppose the workmanship of such a pump

to leave the space between the diaphragm and lower

piston, when up, equal to one-thousandth part of the

space passed through by the stroke of that piston, the

rarefaction produced by this part of the engine will in

theory, bear the same proportion to that of the external

air; and the same suposition applied to the upper piston,

w ould increase the effect one thousand times more; whence

the rarefaction; would be one million times. How far the

practical effect might fall short of this, from the imper-

fection of workmanship, or ihe nature of the air, which

in high rarefactions, may not diffuse itself equally through

the containing spaces, or from other, yet unobserved cir-

cumstances, cannot be deduced from mere reasoning,

without experiment.

PNEUMOKA, a genus of insects of the order hemip-

tera. The generic character is, body ovate, inflated, dia-

phanous; head inflected, armed with jaws; thorax convex,

carinate beneath; wing-cases deflected, membranceous;
logs formed for running. The insects of this genus ap-

pear to consist of a mere hollow inflated membrane. By
rubbing together their toothed legs, they make a shrill

kind of noise morning and evening, and follow a light.

They are so nearly allied to the cricket tribe, that Fa-
bricius has enumerated them under the genus gryllus.

There are three species.

POA, meadow-grass, a genus of the digynia order, in

the pentandria class of plants, and in the natural method
ranking under the fourth order, gramina. The calyx is

bivalved and multiflorous; the spicula or partial spike is

ovate, with the valvules scarious, and a little sharp or
thin on the margin. There are 71 species, most of them
grasses, and very agreeable for cattle; for one species,

which grows in marshes, the cattle will frequently go so

deep as to endanger their lives. This is called the aqna-
tica, or water reed-grass. It is the largest of ihe British

grasses, growing to the height of five or six feet. 'M»e

leaves are smooth, and half an inch wide or more. The
panicle is eight or ten inches long, greatly branched, and
decked with numerous spicula; these are of a reddish

brown colour intermixed with green, of a compressed
lanceolate form, imbricated with about six flowers for the

most part, but varving from five to ten. See Husband-
ry, and Plates LXVJII. and LXIX.
POCKET, in the. woolen trade, a word used to de-

note a larger sort of bag, in which wool is packed up to

be sent from one part of the kingdom to another. The
pocket contains usually twenty-five hundred weight of

wool. The pocket of hops is also a small bag usually

containing the best hops.

PocKKT-instruments, in surgery. See Instrument.
PODOPHYLLUM, a genus of the monogynia order,

in the polyandria class of plants; and in the natural me-
thod ranking under the 27th order, rhasdese. The
corolla has nine petals; the calyx is triphyllous; the berry

unilocular, crowned with the stigma. There are two
species, creeping plants of North America.

PODURA, a genus of insects of the order aptera.

The generic character is, legs six, formed for running;

eyes two, composed of eight; tail forked, formed for

leaping, inflected: antenna setaceous, elongated. The
podurse are small insects which, in general, are found

in damp places, under stones, on the hark of trees, &r.

When disturbed, they suddenly spring to a small dis-

tance by the help of a long, forked process, which is

doubled under the abdomen, and which is suddenly
thrown out during the act of leaping.
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Ono of the most common of this genus is the podura
aquatica of Linnaeus, measuring scarcely the twelfth

part of an inch in length, and entirely of a black colour.

This is a gregarious species, and is occasionally seen as-

sembled in vast numbers, particularly near the brinks of

ponds, covering the ground to the distance of several

feet, and sometimes even the surface of the water itself.

On the ground its legions, on a cursory view, have the

appearance of scattered grains of gunpowder; and, if

closely examined, will be found in an almost continual

skipping motion.

Podura fimetaria-so perfectly resembles the preceding
in all respects except colour, being perfectly white, that

no other specific difference can be observed. It is almost

equally common in damp situations with the former.
Podura atra is of a short, subglobular shape, with

lengthened antennae: its colour is a glossy black. It is

found on the bark of trees, &c.
Podura plumbea is of a hlueish black or deep lead-co-

lour, and is found in similar situations.

Podura arborea is of a lengthened form, and of ablack
colour, with the feet and caudal fork white. It is chiefly

found on the bark of trees, among mosses, &c. There are

14 species.

POEM. See Poetry.
POETRY is that kind of literary composition which

is characterised by metrical harmony. Various have
been the attributes and pretensions assigned to poetry.

By some it has been made to consist in fiction, by others

in imitation. By one critic it has been elaborately de-

signated as " the art of illustrating in metrical numbers
every being in nature, and every object of imagination,

for the delight and improvement of mankind." By a more
judicious writer it is assumed to be " the language of

passion, or of enlivened imagination, formed most com-

monly into regular numbers;" and this definition, though

not perfectly correct, is, perhaps, less exceptionable than

any other which has been submitted to investigation.

Poetry is commonly called an art, yet is not unfre-

quently classed with the sciences; a dignity perpetuated

to it by traditional authority, from the early ages, when
the bard was a personage sacred as the priest, and all

the knowledge or the wisdom extant was enveloped in

fable, of unfolded in numbers.

In the progress of society from barbarism to refine-

ment, it was impossible that the analogies subsisting be-

tween certain operations of intellect should be overlook-

ed; and the mythology of Greece, which embodied even

the abstractions of science, gave to these metaphysical

relations a personal character corresponding with the

sympathies and dependances of domestic life. In these

popular personifications, a remarkable predeliction ap-

pears for the triple numbers. The Parcai, the Furies, the

Graces, and originally the muses, were composed of sis-

terly triads. In like manner, music, poetry, and painting,

from the intimate connection observed between the two

first of these arts, and their supposed affinity to the last,

were united in the same bond of union; and the legitima-

cy of the relation on which this elegant allegory was
founded, is yet recognized in popular language as an un-

equivocal and undisputed truth.

Of these kindred arts, music and poetry issued from

the same woods, cherished and respected by the rudest
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and most uncultivated generations of men. The metre of
poetry is evidently borrowed from the simple melodies

of music; and it may be presumed, was produced in the

first efforts to combine vocal with instrumental sounds.

The ambition of the primitive poet must have been limit-

ed to that artificial modulation of language which is nu\v

considered as the least and lowest of poetical attainments,

but which unquestionably forms a radical part in the

constitution of poetry. The origin of painting is not equal-
ly remote. Many subordinate arts, concomitant with the

progress of civilization, must have previously existed;

and it is well known that poetry inspired enthusiasm
and veneration, not only in the ferocious tribes of Scan-
dinavia, but in the Hebrews and the Arabs, to whom the

delineation of the human form was an art proscribed by
legislative authority, or contemned by national preju-
dice. The first specimens of poetry could not but be rude
as the society for which they were composed. Allitera-

tion appears to have been an initial character of verse;

and the rudiments even of rhyme are discernible in those
similar or identical terminations adopted by the Celtic
and Runic bards, and exemplified in the practice of Ori-
ental antiquity. By the agency of metre, a poetical style

was gradually produced; and in the labour of balancing
and adjusting his sentences, the poet insensibly acquired
vigilance, discrimination, and taste. Figurative lan-

guage, which is familiar to a primitive state of society,
has supplied to every people some of the purest elements
of poetry. But this language is not the exclusive proper-
ty of the poet; it belongs to every writer of imagination;
and though more essential to verse, is almost equally be-

coming in prose; nor would it be difficult to produce
from Bacon and Jeremy Taylor in one age, from Burke
and Gibbon in another, as brilliant combinations of
thought as any that have been exhibited in verse.
The following passage from Shakspeare, though writ-

ten in prose, is as rich in imagery as any part of his

metrical compositions: « This goodly frame, the earth,

seems to me a sterile promontory; this most excellent ca-

nopy, the air; this majestical roof, fretted with golden
fire, why it appears no other thing to me than a foul and
pestilential congregation of vapours. What a piece of

work is man! How noble in reason; how infinite in facul-

ties; in form and moving, how express and admirable; in

action, how like an angel; in apprehension, how like a
god!" The figures of rhetoric, therefore, (see Rheto-
ric), including all the varieties of metaphor, allegory,

and simile, are common to all the higher orders of lite-

rary composition; the mechanism of verse being, per-

haps, the only positive line of demarcation, by which the

boundaries of prose and verse are distinguished from
each other.

«

Jlncient jwctry.

That the higher order of poetry is not unattainable in

an uncultivated age, is a truth eminently illustrated by

the example of the Hebrew people. Admitting language
to be, as Mr. Richardson ingeniously observes, the

barometer of society, by which its comparative barbarism
or civilization is indicated, it will be obvious that the

bards of Sion composed their lofty songs for a primitive

nation, tenacious of its customs and opinions, unenlight-

ened by science, uncorrected by taste, and as little ac-
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quaintcd witti the arts as the refinements of polished

life.

The simplicity and energy of the Hebrew language,

accorded happily with the sublime nature of sacred poe-

try; and to the peculiarities in its constitution it is, per-

haps, owing that the primitive character of its composi-

tion is tenaciously preserved to whatever language trans-

ferred) or with whatever idioms assimilated. The mu-
sical harmony of the Hebrew language is now but im-

perfectly known; its prosody is, however, sufficiently

understood to suggest a comparison between its rhymes,

and the wild measures familiar to tlie Scandinavian na-

tion. Alliteration was freely admitted in their verse, as

were identical terminations and other artificial embel-

lishments; but its distinctive feature was a symmetrical

disposition of the sentences, which were cast into paral-

lel verses of equal length, and correspondent in sense

and sound: the sentiment expressed in the first distich

being repeated and amplified in the second, as in the fol-

lowing examples: *' The Lord rewardeth me according

to my righteousness: accorking to the cleanliness of my
hand he hath recompensed me. The statutes of the Lord
are right, rejoicing the heart: the commandment of the

Lord is pure, and enlightencth the eyes. The fear of the

Lord is clean, enduring for ever: the judgments of the

Lord arc pure and righteous altogether." This practice?

which appears to have been peculiar to the Hebrews*
was derived from their rites of worship; in which the

sacred hymns were chaunted by bands of singers, who al-

ternately responded to each other.

The Hebrew bards employ few epithets: the brevity of

their style renders its sublimity conspicuous; their ima-
gery is bold and energetic; their magnificent conceptions

issue from the mind in native majesty and strength; their

imagination is ever rich and exuberant; and to them,
•metaphors spontaneously arise on every subject, in inex-

haustible beauty and fertility.

Although Hebrew poetry presents nothing that in cri-

tical language can be classed with epic or dramatic com-
position, it affords innumerable examples of the lyric,

the elegiac, and the didactic style. In the prophecies,

the favourite figure is allegory: the Hebrews having, in

common with other Oriental nations, a decided predilec-

tion for the parabolic species of writing. It would be in-

justice to the sacred hard, not to remember in what
country he wrote, and with what people he lived. On ex-

amination, his image will be found to have been faithful-

ly transcribed from nature, and beautifully to have har-
monized with the scenes and manners familiar to his

observation ami experience-, but the pure and uncorrupt-
ed theism maintained by the inspired bard, is his most
exalted attribute, and is evidently the cause of his pre-
eminence in sublimity over all other oriental writers.
The Arabs were not. like the Hebrews, a stationary

people, insulated from the rest of mankind. Alternately
engaged in commerce and in war, their erratic chiefs

visited distant regions; and in their intervals of leisure,

were no less ambitious to obtain poetical distinction,

than they had been to secure military fame.
Poetry, which constituted the sacred science of the

Hebrews, became with the Arabs a polite accomplish-
ment; and as the copiousness of their language supplied

all the aptitudes of numbers, it is not surprizing that

improvisatori hards should have been found in their de-

serts. The distich, and many other forms of metrical

composition, adapted to familiar occasions, were of Ara-
bian invention; and it is the plausible suggestion of sir

William Jones; that rhymes were borrowed from Eas-
tern literature by the Provincial and Castilian poets,

through whose influence they were naturalized to Eu-
rope. With all the copiousness and flexibility ofthe Ara-
bic, the Persic language is found to possess an amenity

and an elegance which render it eminently susceptible of

poetical beauty. Its poets, like those of ancient Greece,

have the power of rendering language subservient to their

pleasure, and of clothing original conceptions in a new-
created word.

Several Arabic and Persian poems arc of the epic and
dramatic cast; but the compositions most inviting to the

European for translation, are of an amatory, elegiac,

and lyric character. In general, Oriental poetry de-

viates from the primitive simplicity so conspicuous in

Hebrew compositions, and often degenerates into affec-

tation and bombast. In their most admired authors in-

deed, a passion for the gaudy and the gorgeous is ever
prcdomincnt. The magnificence of their materials is dis-

guised by their fantastic arrangement; and the eye
which has dwelt with delight on the chaste graces of
classical literature, soon turns with disgust from the
jewelled turban and the barbaric gold. There are, how-
ever, some passages, particularly in hraminical poetry,
which arc perfectly simple arid sublime. Of these a no-
ble specimen is given by sir William Jones in the hymn
to JVarrayna.

Of classical poetry.

The germs of genius scattered through Oriental com-
positions with wild luxuriance, appear in classical poe-
try displayed in full perfection and beauty. To what
causes the pre-eminence of ancient Greece in this part of
literature is to be attributed, it would here be futile to
conjecture. From the susceptibility of his language, the
poet was enabled to exhibit the same idea under' a new
aspect, and to give to every fluctuation of feeling a per-
manent expression. If the vivacity of his descriptions
fascinated the imagination, his numbers dwelt with no
less enchantment on the ear. The length and shortness
of syllables in the Greek and Roman languages, which
constituted their quantities, was determined by rules no
less accurate than the notes in music; and on the proper
distribution and adjustment of these quantities, the har-
mony of their metre depended; A stated interval of time
was allowed to the pronunciation of every verse. To
facilitate the labour of composition, artificial combina-
tions of syllables by the name of feet, were invented: and
by the number of these, and the quantities included in
them, the character of the verse was ascertained.
To these combinations various names were given: the

most important were the spondee, composed of two lone
syllables, and the dactyl, formed by one long and two
short syllables. These were solely employed in the con-
struction of the hexameter verse, of which an imitation
has been vainly attempted in the English language. The
pronunciation of the Greek and Latin lane .in-
deed, almost as totally lost to us. as that of the Hebrew
but such is the exquisite mechanism of their metre, that
their verses cannot be read without producing'a rich and
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often a melodious intonation, perceptible even to the un-

lettered ear.

In the happy regions of Greece, it is uncertain what

species of poetry was first cultivated. Fables were com-

positions of threat antiquity; the ode formed a part of re-

ligious worship; the pastoral must have been introduced

in an age sufficietly refined to relish simplicity. The

immortal poems of Homer were composed at an early

epoch of Grecian literature, and, as is well known, trans-

mitted by oral tradition to a more polished age. Of this

extraordinary man, so much has been said, that it would

appear difficult to say any thing which should not now

be trivial or impertinent. This arduous task the perse-

verance of modern criticism has, however, achieved; and

a scholastic sect is now known to exist who would sacri-

legiously remove the shrine of Homer from the temple

of fame, and abandon to superstitious credulity a name

sanctified by the enthusiasm and veneration of preceding

ages.

It is pretended that the Iliad and Odyssey were com-

posed at different eras, by various authors; and that

these desultory tales of Troy were at length collocated

and edited by some ingenious critic, who might possibly

have been distinguished by the appellation of Homer.

The novelty, and, perhaps, the extravagance of this hy-

pothesis, have obtained for it partisans among those pro-

fessed sceptics and segregatists who can perceive no dif-

ference between vulgar errors and popular opinions,

and whose ambition it is to recede as far as possible from

all participation in the sentiments or convictions of other

men. It is generally admitted that the excellence in

which the supposed Homer stands unrivalled, is the en-

ergy of his conceptions, which gives to his personages,

his scenes, and his descriptions, a real and individual

existence. With such felicity are his characters cast, that

no reader of feeling can be at a loss to conceive how
Achilles would look, or Nestor speak, or Ulysses act, on

any imaginary occasion. The unprejudiced will decide

whether such" exquisite harmony of design could have

been the result of chance, or whether each book had its

separate Homer, or whether they were all planned and

executed by one.

In lyrical composition, the most popular was the he-

roic ode. The name of Pindar has descended to us with

honour; but the poems which inspired in his compatriots

the most exalted enthusiasm, are but imperfectly under-

stood by the student, and are almost impracticable to

translation. The public recitation of the ode was accom-

panied both by music and dancing; a circumstanee to

which its structure was obviously adapted. The two first

stanzas, called the strophe and the antistrophe, were of

equal length. In the fust part the performers approached

the altars of their god; in the latter, the dance being in-

verted, they measured back their steps to their former

place, where whilst they sung the epode they stood still.

It appears that this form was peculiar to the heroic ode.

There were other lyrical compositions of a different cast.

Sappho's poems respire only tender, impassioned senti-

ment; those of Anacreon, whether amatory or eonvivial,

are equally remote from the sublimity of Pindar, and the

melMng softness of Sappho. The fervid imagination of

Pindar is compared by Horace to the impetuosity of a

mountain torrent:

Monte decurrens velut amnis, imbres

Quern super notas alucre ripas,

Fervtt. immensusque ruit pro I undo

Pindarus ore:

Pndar, like some fierce torrent swoln with showers,

Or sudden cataracts of melting snow,

Which from the Alps its headlong- deluge pours,

And foams and thunders o'er the vales below,

With desultory fury borne along,

Rods bis impetuous, vast, unfathomable song. West.

The heroic ode is evidently of a dramatic character.

and was the primitive source from whence the regular

drama was produced. Tragedy originated in the hymns

sung in honour of Bacchus; and its name was derived

from the goat, which was the victim consecrated to that

deity. The invention of dialogue and action belongs to

Eschylus; the original ode was preserved in the chorus,

which constituted the popular part of the entertainment.

The chorus, like the hand of a modern orchestra, was

composed of several persons who recited in a different

manner from the other performers. We learn from Ho-

race that their business was to deduce from the passing

scene some lesson of morality, or to inculcate on the

spectator some religious precept. The intervention of

the chorus, which is now rejected by the most zealous

votaries of Greece, is not more repugnant to our ideas

of propriety than many other usages of the ancient stage:

the performers appeared in masks; in their recitations

they were constantly accompanied by musical instru-

ments, by which the voice was sustained, and the melody

of the verse rendered sensible to in immense audience.

The rules of the ancient drama were suited to its insti-

tution. The unities of time and place were necessary in

a performance to which the auxiliary resources of mo-

dern machinery were wanting, and from which all the

magical illusions of the modern scene were precluded.

The tragedies of Euripides and Sophocles were master-

pieces in their kind, but would now probably be little

relished even by scholars and scholastic enthusiasts.

Comedy, like tragedy, originally consisted of a chorus,

which derived its name from the God Comus. The ru-

diments of the comic art may, perhaps, he detected in

the satyrs, a sort of interlude annexed to tragedies, in

which the scene was rural, and the personages Satyrs,

or sylvan deities. In the plays of Aristophanes, living

characters were introduced, and Socrates beheld himself

ridiculed on the stage. This abuse a better taste cor-

rected; and the comedies of Menander, which were imi-

tated by Terence, exhibited only interesting pictures of

domestic life. The chorus at first appendant on comedy,

was gradually changed into the prologue, a personage

who carefully apprized the spectators of all they were to

see on the stage.

The Roman writers were modelled on those of Greece,

and it was long before they attempted to emulate their

masters; yet Ennius, one of their elder poets, produced

the satire, a species of miscellaneous poetry purely Ro-

man, which was destined to receive perfection from Ho-

race. With equal originality, Lucretius wrote his me-

taphysical poem, in which are developed the philosophi-

cal systems of his age; hut it was not till the era of Au-

gustus that the bards of Latium established their equali-

ty with those of Greece. It was theu that Horace, not
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satisfied with having transplanted all the lyric beauties

t<» his odes, opened a rich \cin of satiric poetry; and
Virgil, having equalled Theocritus, without temerity
aspired to emulate Horner. In the vEneid it may be ac-

knowledged that he sometimes fell short of his master.

i characters possess not the same features of durabi-

lity and grandeur; nor are his scenes equally animated
fid dramatic. To atone for these defects, he unites

every charm that gives interest to narrative or lends

enchantment to description; occasionally he rises to tlie

sublime, but the beautiful is his natural element; he can
excite terror, but he is more prone to inspire tenderness
and pity. In the delicate touches of nature and pathos,

he seems to have grown enamoured of his subject, and
to have lingered affectionately on the endearing scenes

and charities of domestic life. The four first books of

the ^Eneid contain a tale so sweetly told, that was it

transferred to a rude language totally unsusceptible of
its literary graces, it would still be read and remember-
ed by all who had capacities for sympathy and tender-

ness.

In the Georgics, Virgil has left a model of didactic

composition, ennobled by a strain of philosophical senti-

ment, pure, graceful, and persuasive. Ovid, whose talents

were not less versatile than those of his contempora-
ries, adorned the fables of mythology with description,

and illustrated in his epistles almost every romantic story

of antiquity. The style of his elegies is not unlike that

of his epistles: he paints to the eye, but he has often too

much wit and fancy to touch the heart.

Tibullus has exceeded every other elegiac writer in

simplicity and tenderness. Lucan and Statins were also

epic poets* but they are seldom quoted,
4
and not often

read, {Lucan possessed a genius of an exalted order; but

his subject was peculiarly unfortunate, and his beauties

are now neglected because they are found in scenes re-

pulsive to the imaginations, and uncongenial with the

feelings.

Among the last poets of Rome, appeared Juvenal and
Persius, of whom the former was one of the most origi-

nal writers she had produced* He professes to exhibit a

picture of his times; and there is in his manner an un-

dissembled ami almost a holy fervour that atones for his

occasional rugged ness and asperity.

Origin oj modem poetry.

The Gothic nations who over-ran Rome, though igno-

rant of the polite arts, were not insensible to the charms
of poetry. Their banis were no less venerated than their

priests; and whatever instruction they received, what-
ever knowledge they possessed* was communicated in

nivtre, and probably in rhyme.
In the age of Charlemagne, the minstrels of Provence,

or. as th t.y were called, the troubadours, introduced the
metrical tales or ballads, which, from the dialect in which
they were written, acquired the name of romances. Their
poems were all composed in rhyme; but whether this

practice was borrowed from the Arabs or the Goths, is

uncertain. The Italian language, which of all the corrupt
dialects introduced by the barbarians, assimilated most
with the Roman, soon acquired a tincture of elegance.
Jn the middle ages Dante wrote; Aiiosto followed; and
Pel ran h, the cnthusiasfieal \oiary of classical genius,
appeared among the Brat founders of modem literature.

The passion for allegory, so long the charactri
of the Italian school, was by Chaucer rendered as pre-
valent in England as it had previously been on the con-
tinent. During several ages, Italy continued to be tiie

Poets' Land of Europe; and in that interval was pro-
duced the Jerusalem Delivered, a poem not unworthy of
a Roman bard, or an Augustan age.

In spain, poetry was early cultivated, but with little

attention to classical taste. In France, it emerged not
from barbarism till the reign of Francis the First, and
arrived at its ultimate point of perfection in the era of
Louis the Fourteenth. La Fontaine and Buileau, Cor-
neille and Racine, had then lived, and produced works
destined to immortalize their names. Unfortunately for
French poets, criticism was then almost coeval with po-
etry; and a pedantic attention to rules was soon permit-
ted to repress the native energies of genius. The modern
drama, it is well known, originated in the mysteries; a
sort of religious farce, imported from the East. To the
mysteries succeeded allegorical plays, called moralities:
these produced the mask, which became the favourite
amusement of the court in the time of Charles the First,
and is redeemed from opprobrium and oblivion by Mil-
ton's Counts. Gondibert, written by lord Sackviile. was
the first tragedy represented on an English stage. Till
the commencement of the eighteenth century, the Ger-
man language was almost a stranger to poetry. Klop-
stock invented hexameter verse, in which the mechanism
of classical numbers is rather perceived than felt by the
leader. From that era, Germany has been more pro-
ductive of books than all the rest of Europe; and during
this period, many fine writers have arisen of real and
original genius: but the literary commerce of the country
is chiefly supported by translation; the Germans having
arrived at no less distinction as the general translators,
than did their neighbours the Dutch as the carriers, of
Europe.

Of English versification.
In the English language, versification depends not on

the quantities, or the length and shortness, of the sylla-
bles: but on the modulation of the accents, and the dis-
position of the pauses; to which is generally added the
recurrence of rhyme. The heroic verse consists of ten
syllables; its harmony is produced by a certain propor-
tionate distribution of accented and unaccented syllables;
and its specific character, whether lively or solemn, soft
or slow, is determined by their order and arrangement.
When unaccented and accented syllables are regularly
alternated, it is called the iambic verse; as,

"A shepherd's boy, he seeks no higher name,
Led forth his flock beside the silver Thame."

When this order is inverted, and the unaccented is pre-
ceded by the accented syllable, it is called a trochaic
verse; as,

« Ambition first s/irung from the blest abodes."
" Tl$; holy earth, ull that my soul holds dear."

The frequent intervention of the trochaic is apt to pro-
duce harshness. The monotony which it might be ex-
pected should result from a succession of iambic lines is
obviated by the freedom with which the pause is trans
ferred from one syllable to another; a freedom which con
slitutts the charm, and produces all the variety, of En
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glish verse. The pause or cesura is that interval of

suspension which must naturally arise in every verse,

the position of which the English poet is allowed to

change and diversify at pleasure. When the pause falls

on the fourth syllable, the strain is smooth and airy; as,

" Soft is the strain |
when Zephyr gently blows,

And the smooth stream |
in smoother numbers flows."

When it falls un the second it is commonly accelerated;

as,

"Not so
j when swift Camilla scours the plain."

Occasionally the pause dwells on the first, second, or pe-

nultimate syllable:

" O friend!
j may each domestic bliss be thine:

Be no unpleasing melancholy
J
mine.

Me
|
let the tender oflice long engage,

To rock the cradle of declining age."

A second pause is sometimes happily introduced:

''O ever beauteous
|
ever lovely!

J
tell,

Is it in heaven a crime to love too well?"

In the following examples, the first passage has all the

spirit and energy of the ode; the second, the slow and
plaintive melody of the elegiac strain:

" Come then, my friend, my genius, come along,

() master of the poet and the song!

And while thg muse now stoops,
|
and now ascends,

To man's low passions, | or their glorious ends,

Teach me, like thee,
|
in various nature wise,

To Tail with dignity,
|
with temper rise;

Form'd by thy converse,
J
happily to steer

From grave to gay,
|
from lively to severe;

Correct with spirit,
J
eloquent with ease,

Intent to reason, |
or polite to please."

" In these deep solitudes,
|
and awful cells,

Where heavenly pensive contemplation
| dwells,

And ever-musing melancholy reigns."

The heroic verse is often diversified by the interven-

tion of an Alexandrine line of twelve syllables, which

is liberally used by Dryden: its abuse is pointedly cen-

sured by Pope:

" A needless Alexandrine ends the song,

Which, like a wounded snake, drags its slow length along."

It forms a noble termination:

" Teach me to love and to forgive;

Exact my own defects to scan,

What others are to feel, and know myself a man."

Triplets often occur in heroic verse; a practice to

which Dryden was strongly addicted, but which is now
generally avoided by correct writers.

The stanza of nine lines, in imitation of the Italian,

was introduced by Spenser. Of this verse, which, if not

impracticable, was at least repugnant, to the English

language, the following extract is a favourable specimen:

''A gentle knight was pricking on the plaine,

Yclad in mightie arms, and silver shield,

Wherein old dimes of deep woundes did remain,

The cruel marks of many a bloody^ field;

Yet armes till that time did he never wield.

His angry steed did chide his foaming bitt,

As much disdaining to the curb to yield:

A jolly knight he seem'd, and faire did sit,

As one for knightly guests and fierce encounters fitt."

A stanza more polished in its structure is adopted by

Mr. Sotbeby in his admirable translation of Wtclaud's

Oberou. The following passage describes Rezia's first

interview with the Hermit:

" Rezia, at once entranced in holy bliss,

Aw'd by his look, that beams celestial grace.

Bows, as before the genius of the place,

And prints his wrinkled hand with pious k:

Touched by his gracious mien or friendly air,

His beard that swept his breast with silver hair,

Her soul this stranger as her sire reveres;

A second look has banish'd all her fears:

Each reads the other's heart, nor finds a stranger there."

The most popular stanza is that appropriate to the

ballad, which is composed of four line with interchanging

rhymes. Such is the measure of Goldsmith's beautiful

talc of Edwin and Angelina:

" Turn gentle hermit of the dale,

And guide my lonely way,

To where yon taper cheers the vale

With hospitable ray."

And such, with the remission of rhyme in the first and

third lines, is the measure of Chevy Chace:

" God save the king, and bless the land,

In plenty, joy, and peace;

And grant henceforth that foul debate

'Twixt noblemen may cease!"

The elegiac stanza consists of four alternately respon-

sive lines of ten syllables each: It is well adapted to short

poems; but in compositions of any length, its slow mono-

tonous, cadence becomes oppressive to the ear. In the

celebrated elegy of Gray, its defects, however, are all

concealed by a profusion of poetical beauties; and by the

graceful muse of Hammond its fetters are rendered ele-

gant and ornamental:

" Why should the lover quit his pleasing home,
In search of danger on some foreign ground?
Or from his weeping fair ungrateful roam,

And risk in every stroke a double wound?
Ah! better far, beneath the spreading shade,

With cheerful friends to drain the sprightly bowl,

to sing the beauties of my darling maid,
And on the sweet idea feast my soul."

The common anapestic verse, of eleven and twelve

syllables, in which the accent falls on every third sylla-

ble, has generally been appropriated to humorous sub-

jects: when formed into the stanza, it assumes a dif-

ferent character. In the noble war-song of Burns it is

however a strain truly sublime; and in the following

passage flows with equal sweetness and pathos:

" Tis night, and the landscape is lovely no more:
I mourn, but, ye woodlands, I mourn not for you;
For morn is approaching, your charms to restore,

Perfum'd with fresh fragrance, and glittering with dew.
Nor yet for the ravage of winter I mourn;

Kind nature the embryo blossom will save:

But when shall spring visit the mouldering urn?
Oh! when shall it dawn on the night of the .-rave?"

This stanza is, from the intractable nature of the ana-

pestic measure, of difficult execution. In that employed
by Cowpcr in the following instance constructed on si-

similar principles, the sj llables are less numerous, and

the cadence is in general more harmonious:
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« I am monarch of all I survey,

My right there is none to dispute;

From the centre all round to the sea,

I am lord of the fowl and the brute.

O Solitude! where are the charms
That sages have seen in thy face?

Better dwell in the midst of alarms
Than reign in this desolate place,"

The occurrence of double rhymes is neither very fre-

quent nor very easy in English verse; they are chiefly

employed in songs, and are seldom admitted in the high-

er order of lyrical composition. The following passage

from Dryden's ode on St. Cecilia's day affords the most
happy example of this kind of verse in our language:

" Softly sweet in Lydian measures,

Soon he sooth'd his soul to pleasures;

War, he sung, is toil and trouble,

Honour but an empty bubble;

Never ending, still beginning,

Fighting still, and still destroying:

If the world be worth thy winning,

Think, oh! think it worth enjoying."

The simplest and most fluent of all verse is the couplet

of eight syllables. In this measure Milton has written

his two exquisite poems, the Allegro and Penseroso:

" And may at length my weary age

Find out the peaceful hermitage,

The hairy gown and mossy cell,

Where I may sit, and rightly spell

Of every star that heaven cloth shew,

And every herb that sips the dew,

Till old experience do attain

To something like prophetic strain!"

Pope and Gray are generally considered as the most
correct writers of rhyme; and Dryden, who knew the af-

fluence of the English language, has in his own composi-

tions exhibited all its various capacities of harmony and

versification.

Blank verse

Is composed of lines often syllables each, which flow

into each other without the intervention of rhymes; its

metrical principle resides in its pauses, which should be

sojudiciously spread as never to suffer the accompani-

ment of rhyme to be missed. Of the few poets who have

attempted this species of composition, Milton first, and

after him, Thomson, Armstrong, Akenside, and Cowpcr,

are pre-eminent. The amplitude of Milton's verse is un-

equalled: it dilates with the author's thought, it harmo-

nizes with the reader's sentiment, and its varied cadence

alternately rolls with majesty, or falls in a mellifluent

strain of melody on the unwearied and unsated ear.

The principle of this exquisite mechanism has been late-

ly referred by a judicious critic (the Rev. Mr. Crowe,

in his Lectures at the Royal Institution), to Milton's

bold practice of distributing in separate lines, words so

nearly connected (such as the preposition governing the

jioun, and the pronoun attached to the verb) as almost to

appear indivisible. That this practice, which Mr. Crowe
calls breaking the natural joint of the sentence, is favour-

able to the freedom of blank verse, cannot be disputed;

but it may be questioned whether the poet was himself

conscious oftbe mechanism which he employed, or was

directed by any other principle than his own acute sensi-
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bility to harmony. The following short extracts may
illustrate the difference of style perceptible in the various
writers of blank verse:

" Of man's first disobedience, and the fruit

Of that foi bidden tree, whose mortal taste

Brought death into the world, and all our woe,
With loss of Eden, till one greater man
Restore us, and regain the blissful seat,

Sing, heavenly muse; that on the secret top

Of Orea, or of Sinai, didst inspire

The shepherd, who first taught the chosen S33d,

In the beginning how the heavens and earth

Rose out of chaos; or if Sion hill

Delight thee more, and Siloa's brook that flowed

Fast by the oracle of God; I thence

Invoke thy aid to my adventurous song:

That with no middle flight intends to soar

Above the Aonian mount, while it pursues
Things unattempted yet in prose or rhyme." M
" He comes! he comes! in every breeze, the pev/er

Of philosophic melancholy comes:
His near approach the sudden starting tear,

The glowing cheek, the mild dejected air,

The soften'd feature, and the beating heart

Pierc'd deep with many a virtuous pang, declare.

O'er all the soul his sacred influence breathes,

Inflames imagination, through the breast

Infuses every tenderness, and far

Beyond dim earth exalts the swelling thought."

Thomson.

« From heaven my strains begin; from heaven descends

The flame of genius to the chosen heart,

And beauty with poetic wonder join'd

And inspiration. Ere the rising sun

Shone o'er the deep, or mid the vault of night

The moon her silver lamp suspended; ere

The vales with spring were watered, or with groves

Of oak, or pine, the ancient hills were crown'd;

Then the great Spirit whom his works adore,

Within his own deep essence view'd the forms,

The forms eternal of created things:

The radiant sun, the moon's nocturnal lamp,

The mountains and the streams, the ample stores

Of earth, of heaven, of nature. From the first,

On that full scene his love divine he fix'd,

His admiration; till in time complete,

What he admired and lov'd,*his vital power
Unfolded into being." Akenside.

« O ye whose souls relentless love has tam'd

To soft distress, or friend untimely fallen!

Court not the luxury of tender thought;

Nor deem it impious to forget those pains

That hurt the living, nought avail the dead.

Go, soft enthusiast, quit the cypress groves;

Nor to the rivulet's lonely moanings uir.e

Your sad complaint. Go, seek the cheerful haunts

Of men, and mingle with the bustling crowd;

Lay schemes for wealth, or power, or fume—the wish

Of nobler minds, and push them night and day;

O: join tiie caravan, in quest of scenes

New to youi eyes, and shifting every hour,

Beyond the Alps, beyond the Appcnines."

Armstrong.

« O winter, ruler of the inverted year,

Thy scattered hair, with sleet like ashes fill'd,

Thy breath congeal'd upon thy lips, thy cheeks
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Fring'd with a beard made white with other snows
Than those of as^e, thy forehead wrapt in clouds,

A leafless branch thy sceptre, and thy throne

A sliding car indeb'.ed to no wheels,

But uig'd by storms along its slippery way!
I love thee, all unlovely as thou seem'bt,

And dreaded as thou art. Thou hold'st the sun
A pris'ner in the yet undawning east,

Short'ning his journey between morn and noon,

And hurrying him, impatient of his stay,

Down to the rosy west; but kindly still

Compensating his loss with added hours
Of social converse, and instructive ease." Cowper.

The defect of Young's blank verse is, that the sense
commonly closes with the line, and that it has too much
of the systematical uniformity, without the musical va-

rieties, of rhyme. Whether rhyme or blank verse is en-

titled to pre-eminence, is a question which must ultimate-

ly be determined by individual taste. In the choice of

his measure, the poet must obviously be influenced by
the nature of his subject; and rhyme or blank verse will

alternately obtain his preference. In all the gay and airy

excursions of fancy, or the lighter touches of feeling, he
will find in rhyme an auxiliary equally pleasing and im-
portant. To such compositions as require a measure of

spirited and vivacious movement, rhyme is an indispen-

sable appendage. To satire it adds poignancy, to hu-
mour it gives elegance; it imparts renovation to old ideas,

and lends attraction to trivial sentiments; it renders fa-

miliar illustration graceful, and plain sense eloquent.

In all but the Alpine regions of.poetry, rhyme is a fence

no kss useful than ornamental, enriching and enlivening

every object. In the Allegro and Penseroso, even Mil-
ton conceived it no dereliction of poetical freedom to have
pursued the path traced out by his predecessors: but in

his Paradise Lost, when » he soared beyond the visible

diurnal sphere," his deviation into blank verse was as ju-

dicious as fortunate; because his subject was then too sub-

lime, his conceptions too gigantic, for the narrow limits

and demarcations of rhyme. Wherever much origina-

lity of thought exists, this metrical charm is unneces-
sary; and where imagination reigns in wild luxuriance,

it is impertinent. In some of his juvenile poems, Milton
appears to have been incumbered with the dignity of his

thoughts; and Shakespeare, perplexed by the richness and
variety of his combinations, is apt to become affected

when he quits blank verse. Attemps have been made to

enlarge the limits of blank verse, by the introduction of

various measures analogous to those employed in rhyme:
but to all these efforts the genius of the language discov-

ers an invincible repugnance; vainly are varieties present-

ed to the eye, which are imperceptible to the mind, and
untasted by the ear. All rhymeless numbers either flow

into good blank verse, or form lines harsh and intract-

ble; a succession of abrupt sounds and mutilated senten-

ces, which by no art of typography, by no imposition of

nomenclature, can be made to constitute any metre at

all.

Poetical classification.

The primitive sources of modern poetry may be traced

to the old romance; whence was derived the simple bal-

lad so popular in England and Scotland, and under va-
rious names and forms universally adopted in Europe.

2

On tiic revival of letters, when the study and imitation

of the classics became the passion of all literary men, their

nomenclature was eagerly assumed; and volumes of poe-

try were soon composed, which the high-sounding names
of odes, pastorals, satires, and epic poems, have not sav-

ed from oblivion; volumes of criticism were also compiled,

to show how pastorals, odes, and satires, ought to have
been written.

Pastoral poetry is, above all other, the most limited

in its object; and when formed on the model presented to

us by Virgil and Theocritus, should be a description of

rural scenes and natural feelings, enriched with elegant

language, and adorned by the most melodious numbers.
Few English pastorals will be recognized in this defi-

nition; the scenes they represent are artificial, and the

sentiments factitious, becanse they are imitated from oth-

er poets, the natives of a luxuriant region, accustomed to

the living tints and glowing azure of a cloudless sky.

From this censure, however, the pastoral drama of Al-

lan Ramsay must be excepted, as should Shenstone's ce-

lebrated ballad. The ballad is perhaps the happiest ve-

hicle of pastoral poetry, and there are in our language
many ballads of exquisite beauty. Some of our pastorals

are elegiac; such is Milton's monody on Lycidas:

" Together both, ere the high lawns appear'd
Under the opening eyelid of the Morn,
We drove afield; and both together heard
What time the grey fly winds her sultry horn,
Batt'ning our flocks with the fresh dews of night,
Oft till the star that rose at evening bright,

Towards heaven's descent had slop'd his westering wheel.''

The conclusion of this poem is in the true spirit of
elegant pastoral:

" Thus sung the uncouth swain to th' oaks and rills,

When the still Morn went out in sandals grey;
He touch'd the tender stops of various quills,

With eager thought, warbling his Doric lay;

And now the sun had stretch'd out all the hills,

And now was dropt into the western bay.

At last he rose, and twitched his mantle blue,

To-morrow to fresh woods, and pastures new."

The name of Elegy was originally given to funereal
monody, but was afterwards attached to all plaintive

strains. In the Latin language it was always written in

hexameter and pentameter verse. By the moderns and
elegiac stanza was invented, assimilating as nearly as

possible with those slow melodious numbers. Many ele-

gies, and perhaps the best, are expressive only of sooth-

ing tenderness. Such are those of Tibullus, so happily

imitated by Hammond. The Jesse of Shenstone, which

has perhaps never been surpassed, is all pathos. The
celebrated elegy of Gray combines every charm of de-

scription and sentiment. The elegiac stanza, the mo-
notony of which soon becomes oppressive to the ear, is

sometimes happily exchanged for a lighter measure, as

in Cowper's Juan Fernandez:

" Ye winds that have made me your sport,

Convey to this desolate shore

Some cordial endearing report

Of a land I shall visit no more.
My friends do they now and then send

A wish or a thought after me?
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€>h! tel! me I yet have a fii-jnd,

Though a friend I am never to see."

The Sonnet represents in an abridged form the an-

cient elegy; the same slow stanza is asigned to each, and

the sentiments suitable to the one are appropriate to the

other. The sonnet is derived from the Italian school, and

was much cultivated in England during the seventeenth

century. It is always limited to fourteen lines, an arti-

ficial character which should seem to indicate an Orien

tal extraction. The following, by Milton, is a fine speci-

men of the English sonnet in the Italian manner

;

" O nightingale, that on yon leafy spray

Wast blest at eve, when all the woods are still!

Thou with fresh hopes the lover's heart dost fill.

When the jolly Hours lead on propitious May,
Thy liquid notes, that close they eye of Day,
First heard before the shallow cuckoo's bill,

Portend success in love. Oh! if Jove's will

Have link'd that amorous power to thy soft lay,

Now timely sing, ere the rude bird of hate

Foietell my hopeless doom in some grove nigh

As thou from year to year hast sung too late

For my relief, yet hadst no reason why.
Whether the muse or Love call thee his mate,
Both them I serve, and of their train am I."

In the following sonnet, which is of a modern date, the

stanza is happily accommodated to the English language:

Written in the church-yard of Middleton, Sussex.

" Press'd by the moon, mute arbitress of tides,

Whilst the loud equinox its power combines,
The sea no more its swelling surge confines,

But oVr the shrinking land sublimely rides.

The wild blast rising from the western cave,

Drives the huge billows from their heaving bed,

Tears from their grassy tombs the village dead,

And breaks the silent sabbath of the grave.

With shells and sea weed mingled on the shore,

Lo! their bones whiten on the frequent wave.

But vain to them the winds and waters rave,

They hear the warring elements no more;

While I am doom'd, by life's long storm opprest,

To gaze with envy on their gloomy rest."

Pope's Elegy to an Unfortunate Lady, and his Eloisa,

are in heroic verse; which in the hands of that great mas-
ter, is adequate to the expression of every feeling.

Lyric poetry is versatile and miscellaneous, admitting

almost every diversity of measure and of subject. Love
and heroism, friendship and devotional sentiment, the

triumphs of beauty and the praises of patriotism, are all

appropriate to lyrical composition. The soul of enthu-
siasm, the spirit of philosophy, the voice of sympathy,
may all breathe in the same ode. Of our lyrical wri-

ters, Dryden is confessedly eminent; Gray is distinguish-

ed by the majesty and delicacy of his expression, and the

correctness of his style; Collins is occasionally animated
by a portion of Pindaric spirit. Among our heroic odes

there are, perhaps, none that breathe a loftier strain

than the following patriotic Invocation of Burns:

« Scots, who have with Wallace bled,

Scots, whom Bruce hath often led,

Welcome to the gory bed,

Or to glorious victory.

Now's the day, and now's the hour,

See the front of battle lower;

See approach proud Edward's power,
Edward's chains and slavery

Who will be a traitor knave?
Who can ask a coward's grave?

Who so base to be a slave?

Traitor, coward, turn and flee.

Who for Scotland, king, and law,

Freedom's sword will strongly draw,
Freeman stand, and freeman fa'?

Caledonian, on wi' me.

By oppressions, woes, and pains,

By your msater's servile chains,

We will draw our dearest veins,

But they shall be, shall be free.

Lay the proud usurpers low;

Tyrants fall in every toe,

Liberty's in every blow:

Forward let us do, or die."

In the minor lyrics are included Songs, a species of
composition sedulously cultivated by English writers.
The themes of songs are in general amatory or convi-
vial; there are however some, of which the strain is

purely patriotic and martial; and not a few are of the
humorous cast. Shakspeare, Jonson, and our other el-

der bards, have bequeathed to us songs of exquisite beau-
ty. In the last century the most popular song-writer
was Gay. Allan Ramsay has left some enchanting airs.
Percy's collection has restored many lyrical pieces of
inimitable pathos and simplicity. In latter times, many
songs of classical eminence have been supplied by Ste-
vens, Sheridan, and Burns.
Didactic poetry is minutely preceptive, and profes-

ses to convey useful instruction on some particular sub-
ject. It is obviously not easy to discover situations in
which an author may become a practical teacher, with-
out ceasing to be the poet: and this difficulty is aggra-
vated to the English writer, who has not the resources
of the Greek and Roman in the metrical capacities of his
language.

Virgil's georgical poem is the performance of the first
master, operating with the best materials. In imitation
of Virgil, a poem was composed by John Phillips on cy-
der, which is now little read. Towards the middle of
the last century, when the didactic muse had most vota-
ries, polemics, physics, and metaphysics, were succes-
sively expounded in verse. But verse is not the medium
by which information can be communicated with most
advantage; and is less suitably employed in elucidating
abstract speculation, than in enforcing popular and ac-
knowledged truths. The philosophy of Akenside is re-
lished only for his imagery and harmonious language.
The aphorisms of Armstrong are remembered only where
the author was more sensible to the influences of Apollo
than of Esculapius. The Economy of Vegetation, and
the Loves of the Plants, arc formed on a plan not only
original, but new. It is probable that the primary idea
of this work was suggested to the author by the perusal
of Cowley's Garden; but on that simple site he has
erected a magnificent palace, in which no vestige of the
ancient edifice remains. With an imagination luxuriant
as that of Ovid, and with powers of description sca-ceiy
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less universal, he lias invented a machinery appropriate

to his subject, and which is also derived solely from the phi-

losophy of modern times. From the extensive notes ap-

pended to his poems, it is however obvious, that though

he might thus embody the principles of science to the

eye of fancy, he despaired of rendered them intelligible

without the agency of prose. Mason's English Garden
is more descriptive than didactic. De Lille's Jardins is

a chef d'oeuvre in its kind. In the Essay on Criticism,

Pope has most happily enlivened didactic style with wit

and satire.

Satirical poetry is descriptive of men and manners;

its aim is to delineate the follies and chastise the vices of

the age. Satire is evidently the offspring of polished times;

and, unlike other poets, the satirist finds his empire en-

larged, and his influence extended, by the progress of

society.

Satire is either pointed or oblique: eloquence is the

soul of the one, ridicule of the other. The one rushes on

its object in a torrent of vehemence and declamation; the

other pursues a smooth tortuous course, occasionally re-

flecting to the mind the most momentous truths in the

playful aspect of wit and humour. In the Hudibras of

Butler, the Lutrin of Boileau, and the Rape of the Lock,

the effect of oblique satire is heightened by an assumption

of the heroic style, the perversion of which produces an

effect exquisitely ludicrous. Gay's Shepherd's Week
and Gresset's Ver-vert belong to this species, as do many
of Voltaire's lighter poems, and many of La Fontaine's

tales. Swift's satire is commonly of a similar cast. The
satire of Young is always pointed and saturnine. In

Churchill the pointed and the oblique are happily united:

as they are in Dryden and Pope, the two great original

masters of English satire, who both possessed withwit and
fancy a knowledge of men and manners, and an intuitive

discernment of characters, with the aptitude of describing

them, which are its first requisites. The following ex-

tracts afford a specimen of the manner of each in the de-

lineation of character: it must, however, be remembered,
that Pope moralizes whilst Dryden declaims:

" Some of their chiefs were leaders of the land:

In the first rank of these did Zimri stand;

A man so various, that he seem'd to be
Not one, but all mankind's epitome.

Stiff in opinion, always in the wrong,

Was every thin^ by starts, and nothing long,

But in the course of one revolving moon,
Was chemist, fidler, statesman, and buffoon;

Then all for women, painting, rhyming, drinking,

Beside ten thousand freaks that died in thinking.

Blest madman! who could every hour employ
With something new to wish, or to enjoy.

Railing and praising were his usual themes;

And both to show his judgment in extremes.

Is ever violent, or ever civil,-

That every man with him was God or devil.

In squandering wealth was his peculiar art;

Nothing went unrewarded but desert;

Beggar'd by fools, whom still he found too late,

He had his jest, and they had his estate.

He laugh'd himself from court; then sought relief

In forming patties, but would ne'er be chief." Dr\den\
" In the worst inn's worst room, with mat half-hung.
The wails of plaister, and the floor of dung;

On or.ce a flock-bed, now repair'd with straw,

With tape-tied curtains never meant to draw;
The George and garter dangling from his head,

Where tawdry yellow strove with dirty red;

Great Villiers lies: alas ! how chang'd from farm

The life of pleasure, and the soul of whim.
Gallant and gay, in Cliveden's proud alcove,

The bower of wanton Shrewsbury, and love;

Or just as gay at council, in a ring

Of mimic statesmen and their merry king.

No wit to flatter left of all his store;

No fool to laugh at, which he valued more,
The victor of his health, his fortune, friends,

And fame, this lord of useless thousands ends." P«fe.

It would be amusing to pursue the comparison between
those two great poets in the Dunciad and Mac Flecnoe; to

observethe unpruned exuberance and careless vigour of
the elder bard, and the exquisite judgment of his incom-
parable imitator.

Epic poetry concentrates all that is sublime in action,
description, or sentiment. In the structure of a regular
epic poem, criticism requires that the fable should be
founded in fact, and that fiction should fill the picture of
which the outline is traced by truth. In the conduct of
the poem, it is exacted that the machinery be subservi-
ent to the main design, and that the action should be sim-
ple and uniform. In the Iliad, the action is limited to the

destruction of Troy, which is only to be effected by the

conciliation of Achilles to the common cause. In the
Odyssey, it is the establishment of Ulysses in Ithaca;
an event wheh, after enumerable difficulties, he is finally
enabled to accomplish. In the Mneid the hero is destin-
ed to found a Trojan colony in Latium. In Jerusalem
Delivered, the object of the poem from its commencement
to its close, is the restoration of that city to the Chris-
tians. Criticism requires also that poetical justice should
be dispensed to all parties, success being awarded to the
virtuous, and punishment inflicted on the guilty. On
these principles, three authors only, Homer, Virgil, and
Tasso, have produced epic works. There are however
many poems of the epic or heroic cast to which criticism
has hitherto assigned no name. Such are the Lusiad of
Camoens, and the Henriade of Voltaire; and in the Par-
adise Lost, Milton appears in solitary majesty and mag-
nificence. He maintains a lofty independance of rules
and systems, and eternizes to himself a distinction supe-
rior to all that criticism has to withhold or to bestow.
The Inferno of Dante, the Orlando of Ariosto, the Fairy
Queen of Spencer, are romances; a species ofcomposition
purely fictitious, in which no other restriction is impos-
ed on the poet's fancy than that he shall continue to in-

terest and amuse his reader. Several romances of a
recent date are entitled to praise: such as the Oberon of
Wieland, ably translated by Mr. Sothcby; the Thalaba
of Southey, of which the beauties would be more gene-
rally appreciated if the work was loss tinged with gloom;
and the Lay of the Last Minstrel, in which a fable of the
most superficial texture is drawn out in a succession of
scenes which perpetually animate and delight the imagi-
nation. It is obvious, that the poetical nomenclature es-
tablished on classical authority, is not sufficiently exten-
sive to include all the compositions of modern times. To
what classical school shall we refer the noble ethics of
I ope in his Epistles, and of Cowper in his Task? By
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what name shall we designate the Traveller and the De-
serted Village, the Pleasures of Memory, the Pleasures

of Hope, (neither of which is, like the Pleasures of Imagi-

nation, included in the didactic species,) with many other

exquisite productions? Ossian's poems have been clas-

sed with epic compositions, hut are more analogous to

the old heroic lays chanted by the scalds, bards, and min-

strels. The relics of Scandinavian literature afford

many specimens of poetry which, though inferior in

beauty, are obviously of similar origin and execution.

Originally the Drama was a metrical composition,

and exhibited all the critical refinements of poetry. The
title of poet is still given to every dramatic author, al-

though he should havo written in prose, and although

the highest dramatic powers may exist without the

smallest talent for poetry. The avowed object of the

drama is to develope the passions, or to delineate the

manners of mankind: tragedy affects the one, and come-
dy the other. In the Eglish language are many popular

dramas of a mixed character, which are written inverse,

intermingled with prose, and which are called plays.

The best pieces in Beaumont and Fletcher, and even

Sbakspeare, belong to this order. The English drama
deviates essentially from that of classical antiquity, and
independant of the division of acts and scenes, there is

little resemblance between them. The triple unities of

time, place, and action, are seldom observed on the

English stage; and our best writers have allowed, that

between the acts any change of scene is admissible. In

reality this operation is performed in most tragedies and
all comedies, at any season, without either condition or

restriction; nor is, perhaps, any change censurable, the

cause and object of which is immediately comprehended by
the audience. To the limitation of time more attention is

paid. In many tragedies the action is included in one
day. Unity of design is obviously an obligation impos-

ed by good sense; and Shakespeare, guided only by his

feelings of propriety, is in general careful to exclude

from bis plays a divided interest, an error perpetually

committed by Beaumont and Fletcher, and his other dra-

matic contemporaries. To construct a truly dramatic
fable is no easy task. The author has to provide sources

of constantly augmenting interest, to present characters,

to suggest situations capable of extorting from the spec-

tators an active participation in the. scene; above all, to

supply a series of natural incidents, the springs of dramatic-

action, by which all the life and motion of the piece are

produced. The dramatic style should imbibe its charac-

ter from that of the individuals presented in the scene, and
transmit the impression of every feeling which is there

pourtrayed. On this excellence is founded the superi-

ority of Shakspeare to all other dramatists; from him
each passion receives its appropriate language. With a
few masterly touches, he lays open the heart, exhibits

its most secret movements, and excites in every bosom
correspondent emotions. The poet who, next to Sbak-
speare, has excelled in the dramatic style, is Otway.
The tragedies of Rowe possess extraordinary merit. In

the plays of Beaumont and Fletcher, and Massinger, are

innumerable passages of high poetical beauty; and in those

of Dryden are discovered the most brilliant combina-
tions of thought and fancy: but. the touches of nature are

still wanting, that true dramatic idiom which is instant-

ly understood by the heart, and the absence of which Ik

not compensated by beautiful imagery, or the most re-

fined graces of composition. Dramatic blank verse,

when flowing with freedom and facility, is more happily

adapted than prose to the expression of strong emotion;

it is not only mere harmonious, but more concise; and
being exonerated from that metrical precision which is

expected in other poetry, is simply the language of im-

passioned feeling. Much of the imagery which might
delight in the closet, would offend on the stage: yet fig-

urative language is often employed with great effect in

describing the tempestuous passions. In a state of ag-

itation the mind becomes peculiarly susceptible of new
combinations. Grief is eloquent: and through the chain of

thought is too tenacious to be broken by sensible im-
pressions, it discovers in every external object some ty-

pical illustration of its own sufferings; some image which,
by a kind of fictitious sympathy, seems respondent to its

individual feelings. Thus Lear, though insensible to

the storm, invokes the elements, reverting to the con-
tumely he has experienced:

" I tax not you, ye elements, with unkindness;
I never gave you kingdom, call'd you children;

You owe me no subscription."

In impassioned language, even a mixture of metaphors
is not indefensible; in a moment of distraction the mind
is versatile, and indistinct in its perceptions; and conse-
quently becomes liable to form abrupt, desultory, and
even incongruous associations.

Of metrical harmony and poetical emotion.
Metrical harmony is but the medium by which the

poet transmits his ideas and sentiments: it constitutes
the fabric into which his conceptions are wrought, the
form in which his sentiments are exhibited. Metrical
harmony is common to all who assume the name of po-
ets; from the humble versifier creeping through! hedge-
rows of rhyme at the foot of Parnassus, to the son of ge-
nius, who has drunk of inspiration at its source, and rides

" Upon the seraph wing of ecstacy."

It has appeared difficult to suggest a proper mode of
distinction between these two orders of writers; and it

has been often asked, what the real difference is between
the legitimate bard and a maker of pretty verses: their
respective pretensions might, it should seem, be amicably
adjusted, by leaving to the former an exclusive right to
the character of poet, and assigning the rank of metrical
poets to the latter. There is in metrical harmony acharm
that often renders a trivial thought pleasing. There are
also certain agreeable epithets which, if not egregiously
misplaced, must always call to the mind grateful ass*
tions; and which when aided by melodious verso, will
generally impart some transient sensation of pleasure.
To awaken strong and permanent feelings of delight, is

the prerogative only of the original bard. Poetical
emotion springs from admiration or from sympathy, and
may be. awakened by the novelty or the renovation of
sensation. It may arise from combinations new to th e
fancy, or from recollections interesting to the heart. |n
the energy of his conceptions, and in the charm of his
expression, resides all the port's p »wer. There are. no

;r%s "fs.dii: nity -nilicence, no touches of
tenderness or pathos, but may be traced to those two
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sources of poetical excellence. Sublimity originates in

the amplitude of the poet's mind, and is discovered in the

majesty of his images, or the grandeur of his sentiment:

a sensation of terror, mingled with admiration, also be-

longs to the sublime. Such is the sensation awakened
by MiltonVawful description of the infernal portals:

" On a sudden open fly

With impetuous recoil, and jarring sound,
Th' infernal doors, and on their hinges grate

Harsh thunder, that the lowest bottom shook
Of Erebus."

What follows is in the true spirit of terrific sublimity:

" She opened; but to shut

Excell'd her power. The gates wide open stood;

That with extended wing a bannered host,

Under spread ensigns marching, might pass through
With horse and charriots rank'd in loose array.

So wide they stood; and like a furnace-mouth

Cast forth redounding smoke, and ruddy flame.

Before their eyes in sudden view appear

The secrets of the hoary deep; a dark

Illimitable ocean, without bound,

"Without dimension, where length, breadth, and highth,

And time, and place, are lost."

Sublimity is produced by grandeur of sentiment:

" Farewell, happy fields,

Where joy for ever dwells. Hail, horrows! hail,

Infernal world! and thou, profoundest hell,

Receive thy new possessor, one who brings

A mind not to be chang'd by place or time.

The mind is its own place; and in itself

Can make a heaven of hell, a hell of heaven."

In sublime composition no image should be introduced

which is not calculated to impress the mind with feelings

of solemnity. The following description of Satan exem-
plifies the union of sublime imagery, with sublimity of

sentiment. There is even something like pathos in the

concluding passage:

" He, above the rest

In shape and gesture proudly eminent,

Stood like a tower. His form had not yet lost

All her original brightness; nor appear'd

Less than arch-angel ruined, and the excess

Of glory obscur'd; as when the sun, new-risen,

Looks through the horizontal misty air,

Shorn of his beams; or from behind the moon,

In dim eclipse, disastrous twilight sbeds

On half the nations, and with fear of change

Perplexes monarchs. Darkened, so yet shone

Above them all the arch-angel; but his face

Deep scars of thunder had entrench'd, and care

Sat on his faded cheek; but under brows

Of dauntless courage, and considerate pride

Waiting revenge; cruel his eye, but cast

Signs of remorse and passion, to behold

The fellows of his crime (the followers rather)

Far other once beheld in bliss, condemn'd

For ever now to have their lot in pain.

Millions of spirits, for his fault, amei c'd

Of heaven, and from eternal splendour flung,

For his revolt; yet faithful how they stood;

Their glory withered, as when heaven's fire

Hath scathed the forest oak, or mountain pine,

With singed top their stately growth, though bare.

Stands on the blasted heath. He now prepared
To speak, whereat their double ranks they bend
From wing to wing, and half-inclose him round
With all his peers: attention held them mute.
Thrice he assay 'd; and thrice, in spile of scorn,

Tears, such as angels weep, burst forth: at last

Words, interwove with sighs, found out their way.'*

An energetic simplicity is essential to the sublime,

which disclaims artificial ornament. Description includes

many of the elements of poetry, and alternately produces

emotions of sublimity and beauty. The figurative style

is often assumed, in order to give more richness and viv-

idness to description. The elements are thus embodied,

and morn and evening are perpetually represented un-

der some popular and pleasing image. Thus Milton per-

sonifies the morning:

" Now Morn, her early steps in the eastern clime

Advancing, sowed the earth with orient pearl."

And Shakspeare:

" But see, the Morn, in russet mantle clad,

Walks o'er the dews of yon high eastern hill."

Description is sometimes rendered more lively by the

introduction of a figurative allusion. Thus, in the Alle-

gro, Milton illustrates his description of sun-rise:

« Sometimes walking not unseen,

By hedge-row elms, or hillocks green,
Right against the eastern gate,

Where the great sun begins his state,

Rob'd in flames and amber bright,

The clouds in thousand liveries dight."

In II Penseroso he again enlivens his imagery by an
interesting illusion:

" Missing thee, I walk unseen
On the dry smooth-shaven green,

To behold the wandering moon
Riding near her highest noon,

Like one that had been led astray

Through the heaven's wide pathless way;
And oft as if her head she bow'd,

Stooping through a fleecy cloud."

In Dryden's poem of the Flower and the Leaf is the

following beautiful illustration of the spring:

" When first the tender blades of grass appear,

And buds, that yet the breath of Eurus fear,

Stand at the door of life, and ask to clothe the year."

Poetical description is either general or local, and ad-

mits of artificial or simple imagery. In the two follow-

ing passages Pope exemplifies the difference of general

and local description:

" Thy trees, fair Windsor, now shall leave their wood,

And half thy forests rush into my flood;

Bear Britain's thunder, and their cross display,

To the bright regions of the rising day;

Tempt icy seas, where scarce the waters roll,

Where clearer flames glow round the frozen pole;

Or under southern Bkies exalt their sails,

Led by new stars, and borne by spicy gales.

For me the balm shall bleed, the amber flow,

The coral redden, and the ruby glow,

The pearly shell its lucid plobe enfold,

And Phoebus warm the rip'ning ore to gold,"
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Here the author dwells not sufficiently long on any ob-

ject to leave a distinct picture on the mind. But in the en*

suing lines the delineation is too bold to be missed :

« In genial spring, beneath the quiv'ring shade,

Where cooling vapours breathe along the mead,
The patient fisher takes his silent stand,

Intent, his angle trembling in his hand;

With looks unmov'd he hopes the scaly breed,

And eyes the dancing cork and bending reed.

Our plenteous streams a various race supply:

The bright-ey'd perch, with fins of Tyrian dye;

The silver eel, in shining volumes roll'd;

The yellow carp, in scales bedropt with gold."

The two following extracts from Milton happily illus-

trate the difference of artificial and simple imagery.

" Now the bright morning-star, day's harbinger,

Conies dancing from the east, and leads with her

The flowery May, who from her green lap throws

The yellow cowslip, and the pale primrose.

Hail, beauteous May, that doth inspire

Mirth, and youth, and warm desire!

Woods and groves are of thy dressing,

Hiil and dale doth boast thy blessing."

» While the plowman near at hand,

Whistles o'er the furrow'd land;

And the milkmaid singeth blithe,

And the mower whets his sithe,

And every shepherd tells his tale

Under the hawthorn in the dale."

In general description, it is the poet's object to force

on the mind a variety of brilliant ideas and vivid impres-

sions. In his local or individual delineations, he pre-

sents images palpable to the imagination, and almost

to the senses; he stimulates latent feelings, or renovates

forgotten sensations. In the combination of artificial

imagery, he employs the power of novelty; in that of sim-

ple images, he relies on the charm of truth. With the

one the attention is awakened, by the other it is absorbed.

The reader perceives in himself a capacity for forming

associations till then unknown; bid be is yet more pleased

to retrace scenes and sentiments familiar to memory, and

dear to the heart. In one instance he is astonished by

the variety of the poet's conceptions, in the other he is en-

chanted by the fidelity of his imitations. The magnifi-

cence of figurative language and metaphorical descrip-

tion extorts admiration; the simplicity of natural images

inspires delight. In local description the poet should in-

troduce only such objects as harmonize perfectly with

his design. Thus in his delirious landscape of Eden,

Milton carefully avoids the intrusion of exotic imagery:

u Thus was this place
A happy rural seat, of various views:

(roves, whore rich trees wept odorous gums and balms;
Others, whose fruit burnished with golden rind
Hung ami;>ble, Hesperian fables true
(If true), here only, and of delicious taste.

Betwixt them, lawns, or level clowns, and flocks

Grazing the tender herb were interposed.

Or palmy hillock, or the flow'ry top

Of some in iguous valley, spreads her store;

Flowers of all hue, and without thorn the rose.
•• Another side umbrageous grots and caves
Of cool recess, o'er which the mantling vine

Lays forth her purple grape, and gently creeps

Luxuriant: meanwhile, murmuring waters fall

Down the slope hill dispers'd; or in a lake

That to the fringed bank, with myrtle crown'd,

Her crystal mirror holds, unite their streams."

There is in local description a charm that renders ob-

jects, in themselves uncongenial, engaging to the mind.

The following passage presents few images of beauty;

but in contemplating it, who does not feel, that without

being removed from the common walk of nature* he is

visited by the influences of poetry?

" The day is come, when I again repose

Here under this dark sycamore, and view

Those plots of cottage ground, the orchard tufts,

Which at this season, with their unripe fruits,

Among the woods and copses lose themselves,

Nor with their green and simple hues disturb

The wild green landscape. Once again I see

Hedge-rows, then hardly hedge-rows, little lines

Of sportive wood run wild. These pastoral farms
Green to the very door, and wreathes of smoke
Sent up in silence from among the trees;

With some uncertain notice, as might seem,
Of vagrant dwellers in the fenceless woods;
Or of some hermit's cave, where by his fire

The hermit sits alone."

If such is the charm of local scenery, yet greater is

the captivation of that individual and characteristic sen-

timent, which, from its appropriation to the drama, has
been called dramatic. Such indeed is its enchantment,
that it has been found capable of producing the most ex-
quisite emotion, without any auxiliary embellishments
from figurative language or picturesque imagery. We
are never more delighted with the poet than when thus
intimately admitted to his confidence, when we are suf-

fered to commune with his heart, to explore his most re-

tired thoughts, and partake his most sacred feelings.

This charm of individuality was in some of his poems em-
inently possessed by Chaucer and some of our elder
bards; it constituted the leading feature in Cowper's
lays; it formed the magic of Burns; and it distinguishes
the author of the Lyrical Ballads. The pathetic, like

the sublime, must be concise and simple. It depends not
so much on the thought as the expression. Virgil's de-
scription of Andromache on recognizing ^Eneas at the
tomb of Hector, is strikingly beautiful:

" Verane tua fades? et verus mihi nuncius affers?

Nate dea, vivisne? aut, si lux alma recessit,

Ubi Hector est?"

The whole passage is affecting, but the pathos dwells
in the M ubi Hector est?" Figurative language is often

happily employed in the description of impassioned feel-

ing. Sometimes it appears to be the natural overflowing
of tenderness:

" The cave should be a lover's bower,
Though raging winter rent the air;

And she a lovely little flower,

That I would tend and shelter there."

In general, however, the simple and unadorned style
is most appropriate to pathos and tenderness. Thus Con-
stance, in her touching appeal to the Cardinals, exclaims
of her son.
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« And so he'll die; and rising so ag.-

When I shall meet him in the court of heaven.

J shall not know him; therefore never, never,

Must 1 behold my pretty Arthur more."

The curiosa felicitas, that charm of felicity of expres-

sion with Horace so happily exemplified, is one of the

must powerful agents in producing poetical emotion. It

is the attribute which belongs only to the poet of nature;

and is the effusion of some fortunate moments, when con-

summate judgment has been impelled and inspired by

exquisite feeling. It is impossible but that the readers of

Shakspeare and Milton must recollect innumerable ex-

amples of this kind of excellence. Who has not felt the

enchantment conveyed by Shakspcare's " heaven-kissing

hill?" What lover of nature has not in some bright au-

tumnal morning while contemplating a rural scene, expe-

rienced that mixed sensation of enjoyment and stillness

which is all described in " the air smells wooingly?" Fe-

licity of expression is the native idiom of genius; and as

the goddess of beauty was discovered by her first move-

ments, the genuine poet may be detected by a single epi-

thet. The spirit of poetry is not confined to subjects of

dignity and importance: it may be perceived in a simple

lay. and even in a sportive song. It visited Sappho, as

t had sojourned with Pindar; and was as truly the atten-

dant of Theocritus as of Homer. Nor is poetical emo-

tion inspired only by the song of heroes and of Gods. It

may be awakened even by the strain of playful tender-

ness, in which the lover celebrates some darling of his

mistress. The requisites of the true poetical character

are thus happily summed up by the duke of Buckingham;

"Tis not a flash of fancy, which sometimes,

Dazzling our minds, sets off the slightest rhymes,

Bright as a blaze, but in a moment done.

True wit is everlasting, like the sun,

Which, though sometimes behind a cloud retir'd,

Breaks out again, and is by all admired:

Number, and rhyme, and that harmonious sound

Which not the nicest ear with harshness wound,

Are necessary, yet but vulgar arts;

And all in vain these superficial parts

Contribute to the structure of the whole,

Without a genius too, for that's the soul;

A spirit which inspires the work throughout,

As that of nature moves the world about;

A flame that glows amid conceptions fit,

Even something of divine, and more than wit

Itself unseen, yet all things by it shown,

Describing all things, but described by none."

POHLIA, a genus of the class and order cryptogamia

inusci, included in the bryonia of Linnaeus.

POINCIANA, Barbadoesjlower-feiice, a genus of the

inonogynia order, in the decandria class of plants, and

in the natural method ranking under the 33d order, lo-

mentace*. The calyx is pentaphyilous; the petals five,

the uppermost larger than the rest; the stamina long,

and all fertile; the seed-vessel a legumen. There is only

one species, viz. the pulcherrima, a native of both In-

dies. It rises with a straight stalk 10 or 12 feet high;

the branches are terminated by loose spikes of flowers,

which are sometimes formed into a kind of pyramid,

and at others disposed more in the form of an umbel.

The footstalk of each flower is near three inches long;

the flower is composed of live petals, which are roundish

at the top, hut are contracted to narrow tails at the base.

They spread open, and are beautifully variegated with

a deep red or orange colour, yellow and some spots of

green; and emit a very agreeable odour. After the flower

is past, the germen becomes a broad flat pod three inches

long, divided into three or four cells by transverse par-

titions, each including one flattish irregular seed. The
plant is propagated by seeds; hut, being lender, is to be

constantly kept in the bark-stove.

POINT, in geometry, as defined by Euclid, is a quan-

tity which has no parts, or which is indivisible. Points

are the ends or extremities of lines. It' a point is sup-

posed to be moved any way, it will, by its motion, de-

scribe a line.

Point of covirarijflexure. See Flexure.
Point, in music. This word, as conjoined with others,

has various significations. The different uses to which
points were formerly applied, render the perusal of old

compositions extremely difficult and perplexing. In those

works we meet with the point of perfection, point of aug-

mentation, poiiU of division, and point of alteration.
r
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point of perfection was added to those notes which were

denoted by the model signs to be perfect, or equal to

three notes of the same value, but which were rendered

imperfect by position. The point of augmentation is that

in modern use, which the old masters used only in com-

mon, or imperfect, time. The point of division, or im-

perfection, was placed between two shorter notes that fol-

lowed, and were succeeded by, two longer in perfect

modes, to render both the long notes imperfect. The

point of alteration, or of duplication, was placed before

two shorter notes preceding a longer, in order to double

the length of the second short note. In modern music,

the point, taken as an increased power of the note, is al-

ways equal to the half of the note to which it appertains.

Point, in astronomy, a term applied to certain points

or places, marked in the heavens, and distinguished by

proper epithets. The four grand points or divisions of

the horizon, viz. the east, west, north, and south, are

called the cardinal points. See Horizon, East, West,

&c. The zenith and nadir are the vertical points; the

points wherein the orbits of the planets cut the plane of

the ecliptic, are called the nodes: the points wherein the

equator and ecliptic intersect, are called the equinoctial

points; particularly, that whence the sun ascends to-

wards the north pole, is called the vernal point; and that

by which he descends to the south pole, the autumnal

point. The points of the ecliptic, where the sun's ascent

above the equator, and descent below it, terminate, are

called the solstitial points; particularly the former of

them, the estival or summer point; the latter, the brumal

or winter point.

Points, in heraldry, are the several different parts of

an escutcheon denoting the local positions of any figure.

See Heraldry.

Point is also an iron or steel instrument, used with

some variety in several arts. Engravers, etchers, cut-

ters in wood, &c. use points to trace their designs on the

copper, wood, stone, &c. See Engraving, &x.

Point, in the manufactories, is a genera! term, used

for all kinds of laces wrought with the needh ; such are

the point dc Venice, point de France, point de Genoa, &c.
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which arc distinguished by the particular economy and

arrangement of their points.

Point-Blank, in gunnery, denotes the shot of a gun

levelled horizontally.

POINTING the cable, in the sea-language, is untwist-

ing it at the end, lessening the yarn, twisting it again,

and making all fast with a piece of marline, to keep it

from ravelling out.

POISONS. Poisons are commonly divided into the

animal, vegetable, and mineral kinds.

I. Poisons, animal. Several animals are furnished

with liquid juices of a poisonous nature, which when
poured into fresh wounds, occasion the disease or death

of the wounded animal. Serpents, bees, scorpions, and

spiders, are well-known examples of such animals. The
chemical properties of these poisonous juices deserve pe-

culiar attention; because it is only from such an investi-

gation that we can hope to explain the fatal changes

which they induce on the animal economy, or to discover

an antidote sufficiently powerful to counteract their bane-

ful influence. Unfortunately the task is difficult, and

perhaps surpasses our chemical powers. For the pro-

gress already made in the investigation, we arc indebted

almost entirely to the labours of Fontana.

1. The poison of the viper is a yellow liquid, which

lodges in two small vesicles in the animal's mouth. These
communicate by a tube with the rrooked fangs, which

are hollow, and terminate in a small cavity. When the

animal bites, the vesicles are squeezed, and the poison

forced through the fangs into the wound. This structure

was partly observed by Rcdi, an Italian philosopher; and
his dicoverics were completed and confirmed by the ex-

periments and observations of Francini, Tysson, Mead,
and Fontana.

This poisonous juice occasions the fatal effects of the

viper's bite. If the vesicles are extracted, or the liquid

is prevented from flowing into the wound, the bite is

harmless. If it is infused into wounds made by sharp

instruments, it proves as fatal as when introduced by
the viper itself. Some of the properties of this liquid

were pointed out by Mead; but it was Fontana who
fust subjected it to a chemical examination, sacrificing

many hundred vipers to his experiments. The quantity

contained in a single vesicle scarcely exceeds a drop.

It has a yellow colour, has no taste; but when applied

to the tongue, occasions numbness. It has the appea-

rance of oil before the microscope, but it unites readily

with water. It produces no change on vegetable blues.

When exposed to the air, the watery part gradually

evaporates, and a yellowish-brown substance remains,
which has the appearance of gum arable. In this state

it feels viscid, like gum, between the teeth; it dissolves

readily in water, but not in alcohol; and alcohol throws
it down in a white powder from water. Neither acids

nor alkalies have much effect upon it. It does not unite

with volatile oils, nor sulphuret of potass. When heat-

ed, it does not melt, but swells, and does not inHarne till

it has become black. These properties are similar to

the properties of gum, and indicate the gummy nature of

this poisonous substance. Fontana made a set of expe-
riments on the dry poison of the viper, and a similar set

on gum arabir, and obtained the same results.

From the late observations of Dr. Kussel, there is rea-
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sop. to believe that the poisonous juices of the other ser-

pents are similar in their proper-ties to those of the

viper.

This striking resemblance between gums and the poi-

son of the viper, two substances of so opposite a na

in their effects upon the living body, is a humiliating

proof of the small progress we have made in the chemi-

cal knowledge of these intricate substances. The poi-

son of the viper, and of serpents in general, is most hurt-

ful when mixed with the blood. Taken into the- stomach,
it kills if the quantity is considerable. Fontana has as-

certained that its fatal effects are proportional to its

quantity, compared with the quantity of the blood.

Hence the danger diminishes as the size of the animal
increases. Small birds and quadrupeds die immediately
when they are bitten by a viper; but to a full-sized man
the bite seldom proves fatal.

Ammonia has been proposed as an antidote to the bite

of the viper. It was introduced in consequence of the
theory of Dr. Mead, that the poison was of an arid na-
ture. The numerous trials of that medicine by Fontana
robbed it of all its celebrity; but it has been lately revi-
ved and recommended by Dr. Ramsay as a certain cure
for the bite of the rattlesnake.

2. The venom of the bee and the wasp is also a liquid
contained in a small vesicle, forced through the hollow
tube of the sting into the wound inflicted by that instru-
ment. From the experiments of Fontana, we learn that
it bears a striking resemblance to the poison of a viper.
That of the bee is much longer in drying when exposed
to the air than the venom of the wasp.

3. The poison of the scorpion resembles that of the
viper also; but its taste is hot and acrid, which is the
case also with the venom of the bee and the wasp.

4. No experiments upon which we can rely have been
made upon the poison of the spider tribe. From the ra-
pidity with which these animals destroy their prey, and
even one another, we cannot doubt that their poison is
sufficiently virulent.

II. Poisons, vegetable, seem in general to prove fatal
from an excess oi narcotic matter; but this is a subject
which requires still farther examination. See Narco-
tic PRINCIPLE.

III. Poisons, mineral. In general these substances,
as arsenic and corrosive mercury, seem to attack the so-
lid parts of the stomach, and to produce, death In ero-
ding its substance; but the antimonials seem rather to
attack the nerves, and to kill by throwing the whole svs-
tem into convulsions.

Poison of copper. This metal, though when in an un-
dissolved state it produces no sensible effects, becomes
exceedingly active when dissolved; and such is the faci-
lity with which the solution is effected, that it becomes a
matter of some consequence to prevent the metal from
being taken into the human body even in its proper
form. It does not, however, appear that the poison of
copper is equally pernicious with those of arsenic or
lead. The reason of this is, that it excites vomiting so
speedily as to be expelled, even though taken in consi-
derable quantity, before it has time to corrode the sto-
mach. Blue vitriol, which is a solution of copper in the
vitriolic acid, has been used as a medicine in some dis-
eases with great success. Verdigris also, which is ano-
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tlicr very active preparation of the metal, has been by
some physicians prescribed as an emetic, especially in

i where other poisons had been swallowed, in order
to procure the most speedy evacuation of them by vomit.
Where copper is not used with this view, it has been
employed as a tonic and antispasmodic, with which view-

it is admitted into the Edinburgh Dispensatory under
the title of cuprum ammoniacale. The effects of the

metal, however, when taken in a pretty large quantity,
and ia a dissolved state, or when the stomach abounds
with acid juices sufficient to dissolve it, are very disa-

greeable, and even dangerous; as it occasions violent

vomitings, pains in the stomach, faintings, and some-
times convulsions and death. The only cure for these

symptoms is, to expel the poison by vomiting as soon
as possible, and to obtund its acrimony; for which pur-
pose drinking warm milk will probably be found the
most efficacious remedy. In order to prevent the en-

trance of the poison into the body, no copper vessels

should be used in preparing food but such as are either

well tinned, or kept exceedingly clean. The practice of

giving a fine blue or green eolour to pickles by prepa-
ring them in copper vessels, ought not to be tolerated;

lor Dr. Falconer, in a treatise on this subject, assures

us, that these are sometimes so strongly impregnated by
this method of preparing them, that a small quantity of

them will produce nausea. Mortars of brass or bell-

metal ought, for the same reason, to be avoided; as by
this means a considerable quantity of the pernicious me-
tal may be mixed with our food, or with medicines. In

other cases, an equal caution ought to be used. The
custom of keeping pins in the mouth, of giving copper

halfpence to children to play with, &c. ought to be avoid-

ed; as thus a quantity of the metal may be insensibly

taken into the body, after which its effects must be un-

certain. It is proper to observe, however, that copper

is much more easily dissolved when cold than when hot;

and therefore the greatest care should be taken never to

let any thing designed for food, even common water, re-

main long in copper vessels wdien cold; for it is observ-

ed, that though the confectioners can safely prepare the

most acid syrups in clean copper vessels without their

receiving any detriment whilst hot, yet if the same sy-

rups are allowed to remain in the vessels till quite cold,

they become impregnated with the pernicious qualities

of the metal.

Poison of lead. This metal, when taken slowly into

the stomach with our food, is capable of producing the

disease usually called Devonshire colic, which, after a

length of time, is succeeded by palsy. Dr. Houlston, in

his Essay on Poisons, has given a remarkable instance

of a whole family who, having successively fallen a prey

to paralytic disorders, after a series of years, the cause

was discovered to be their having used the water of a

leaden pump, which had been gradually dissolved, and

thus rendered the water poisonous. For the treatment

of colic and palsy see Medicine. Calomel administer-

ed in small doses, till ptyalism is produced, is the most

effectual way of restoring sensibility to the nerves, when
lost from this cause.

We cannot sufficiently express our abhorrence of the

cruel, the detestable experiments, made by certain prac-

titioners, upon poor dumb creatures, to ascertain the ef-

2

fects of poisons; experiments made in general to gratify

an idle curiosity, but which no motivecan justify. >Ve
feel an honest pride in reflecting that few of these experi-

mentalists have been Englishmen; and as our work is

addressed to that generous and humane nation, we have
not outraged their feelings by the shocking detail.

POLE, in spherics, a point equally distant from every
part of the circumference of a great circle of the sphere,

as the centre is in a plane figure; or it is a point 90° dis-

tant from the plane of a circle, and in a line, called the

axis, passing perpendicularly through the centre. The
zenith and nadir are the poles of the horizon; and the

poles of the equator are the same with those of the sphere.

See Globe.
Poles. Sec Ecliptic
Poles. Sec Magnetism.
Pole or vertex of a glass, in optics, is the thicket part

of a convex, or the thinnest of a concave glass. If the
glass is truly ground, the pole will be exactly in the mid-
dle of its surface.

Polk, Ferch, or Bod, in surveying, is a measure con-
taining sixteen feet and a half.

Pole ovjmlar star, is a star of the second magnitude,
the last in the tail of ursa minor. Its longitude Mr.
Flarosteed makes 24° 14' 41"; its latitude 66°V 11".

Pole-Cat. See Yiverha.
POLEMONIUM, Greek valerian, or Jacob's ladder;

a genus of the monogynia order, in the pentandria class

of plants; and in the natural method ranking under the

29th order, campanaceae. The corolla is quinqucpar-
tite; the stamina inserted into scales, which close the bot-

tom of the corolla; the stigma is trifid; the capsule bilo-

cular superior. There are live species, of which the

most remarkable is the camdeum, with an empaleuient
longer than the flower. It grows naturally in some pla-

ces of England: its beauty, however, has obtained it a

place in the gardens. There are thee varieties; one with

a white, another with a blue, and another with a varie-

gated flower; also a kind with variegated leaves. Thej are

easily propagated by seeds; but that kind with variega-

ted leaves is preserved by parting its roots, because the

plants raised from seeds would be apt to degenerate and
become plain.

POLEMOSCOPE, in optics, a kind of reflecting per-

spective-glass invented by Hevclius, who commends it as

useful in sieges, &c. for discovering what the enemy is

doing, while the spectator lies hid behind an obstacle.

Its description is this: The interval between the object-

glass and the speculum, is enlarged by a tube, of a length

sufficient to project the speculum beyond the obstacle that

covers the observer. And for further convenience of

looking forward, as it were, he proposes to place anoth-

er plane speculum at the other end of the tube, to reflect

the rays through a hole in its side, in a direction parallel

to the incident rays; and to place the concave eye-glass

in this hole. By this means, the object will still appear

upright, and magnified just as much as if the two spec*
lums were removed, and the same eye-glass was placed

in the axis of the tube.

POLIANTHES, the tuberose: a genus of the mono-

gynia order, in the hexandria class of plants; and in the

natural method ranking under the 10th order, coronas*
The corolla is funnel-shaped, incurvated, and equal; the
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filaments are inserted into the throat of the corolla, in

the bottom of which the germen is situated. There is

but one species, consisting of some varieties; all of

which} being exotics of tender quality, require aid of

artificial heat, under shelter of Craiues and glasses, &c.

to bring them to flower in perfection in this country.

The varieties are the common tuberose, with single flow-

ers; double flowered, dwarf-stalked, variegated-leaved.

They all flower here in June, July, and August; the flow-

ers are funnel or bell-shaped; on the upper part of the

stem is a long spike, consisting of from 10 to 20 or more
separate in alternate arrangements, the lower flowers

opening first, which are succeeded by those above, in re-

gular order, making in the whole a most beautiful ap-

pearance, highly enriched with a most fragrant odour.

The common single-flowered tuberose is the sort the

most commonly cultivated, as it. generally blows the most

freely, and possesses the finest fragrance. The double-

flowered kind also highly merits culture, as when itbiows

fair it makes a singularly fine appearance. The dwarf
and the variegated kinds are inferior to the other two,

but may be cultivated for variety. All the varieties be-

ing exotics from warm countries, all although they are

made to flower in great perfection in our gardens by the

assistance of hotbeds, they will not prosper in the open
ground, and do not increase freely in England; so that a

supply of the roots is imported hither annually from Ge-
noa, and other parts of Italy. The principal season for

planting them is March and April: observing, however,

that in order to continue a long succession of the bloom,

it is proper to make two or three different plantings, at

about a month interval; one in March, another in April,

and a third the beginning of May, whereby the bloom
may be continued from June until September; observing,

as above mentioned, they may be flowered either by aid

of a common dung or bark hotbed, or in a hot-house.

POLICY of ASSURANCE, the deed or instru-

ment by which a contract of assurance is effected. The
premium or consideration paid for the risk or hazard as-

sured against must be inserted in the policy, and likewise

the day, month, and year, on which the policy is executed,

and it must be duly stamped. Policies for assurance

against the risks of the sea arc distinguished into valued

and open policies; in the former the goods or property

assured are valued at prime cost at the time of effecting

the policy; in the latter, the value is not mentioned, but

is left to be afterwards declared, or to be proved in the

event of a claim. In a valued policy, the proper effect

of the valuation is, the fixing the amount of the prime

cost, in the same manner as if the parties had admitted

it at a trial; but for every other purpose, it must be taken

that the value was fixed in such a maimer as that the

insured meant to have an indemnity and no more. The
practice of permitting the insured on a valued policy to

recover the whole sum insured upon a total loss, though
his interest is less than that sum, is against the statute.

A valued policy on profits expected upon a voyage is not

within the act) the object of an insurance being an indem-
nity. When a policy is mice executed, it cannot be al-

tered by either party, as this would open a door to an
infinite variety of fraud;, and introduce uncertainly in-

to a species of contract, of which certainty and precision

are the most essential requisites. If, however, a policy

is filled up by mistake different from the original agree-

ment, it may, even after signing, be corrected by the

consent of both parties. An underwriter may, however,
shift the insurance, or any part of it, from himself to

other insurers, by causing a re-insurance to be made on
the same risk, and the new insurers v\" ill be responsible

to him, incase of loss, to the amount ofthe re-insurance;

but the re-insurer is only resposiblc to the original insur-

er and not to the original insured. The form of the poli-

cies in common use by the underwriters of London, for

sea-assurances, is nearly the same which was adopted
two hundred years ago; but Mr. Park remarks that its

antiquity cannot preserve it from just censure, it being
very irregular and confused, and frequently ambiguous,
from making use ofthe same words in different senses.

The policies generally used for assurances on lives, or
against fire, are much more correct and intelligible.

POLIERSHIEFER, a mineral body found chiefly at
Menil Montant, near Paris. Colour grey; often reddish;
sometimes spotted or striped brownish-black, and lemon-
yellow. Found in strata; texture earthy; fracture con-
ehoidal; structure shistose; very soft; easily broken; ad-
heres strongly to the tongue; feel harsh; specific gravity
2.08; absorbs water with avidity; melts to a blackish
slag; constituents,

60.50 silica

7.00 alumina
1.50 magnesia
1.25 lime

2.50 oxide of iron

19.00 water.

97.75

POLISHER, or burnisher, among mechanics, an in-
strument for polishing and burnishing tilings proper to
take a polish. The gilders use an iron polisher to pre-
pare their metals before gilding, and the blood-stone
to give them the bright polish after gilding.

The polishers among cutlers, are a kind of wooden
wheels made of walnut-tree, about an inch thick, and of
a diameter at pleasure, which are turned round by the
great wheel; upon these they smooth and polish their
work with emery and putty.

The polishers for glass consist of two pieces of wood;
the one flat, covered with old hat; the other long and
half-round, fastened on the former, whose edge it ex-
ceeds on both sides by some inches, which serve the
workmen to take hold of, and to work backwards and
forwards by.

The polishers used by spectacle-makers are pieces of
wood a foot long, seven or eight inches broad, and an
inch and a half thick, covered with old beaver- hat, on
which they polish the shell and horn frames their specta-
cle-glasses are to be set in.

POLISHING, in general, the operation of giving *
gloss or lustre to certain substances, as metals, glass
marble, kc.

The operation of polishing optic glasses, after being
properly ground, is one ofthe most difficult points of the
whole process. Before the polishing is begun, it is pro-
per to stretch an even well- wrought piece of linen over



POLITICAL ARITHMETIC.

tool, dusting upon it some very fine tripoli. Then
faking the glass in your hand, run it round forty or fifty

times upon the tool, to take off the roughness of the glass

about the border of it. This cloth is then to be removed,
and the glass to be polished upon the naked tool, with a

compound powder made of four parts tripoli mixed with

one of line blue vitriol; six or eight grains of which
mixture arc sufficient for a glass live inches broad. This
powder must he wetted will) eight or ten drops of clear

vinegar, in the middle of the tool; being first mixed and
softened thoroughly with a very fine small mullet. Then
with a nice brush, having spread this mixture thinly and
equably upon the tool, take some very fine, tripoli, and
strew it thinly and equably upon the tool so prepared;

after which, take the glass to be polished, wiped very

clean, and apply it on the tool, and move it gently twice

or thrice in a straight line backwards and forwards; then

take it off, and observe whether the marks of the tripoli,

sticking to the glass, are equably spread over the whole
surface; if not, it is a sign that either the tool or glass is

too warm, in which case you must wait awhile and try

again, till you find the glass takes the tripoli every where
alike. Then you may begin to polish boldly, there being

no danger of spoiling the figure of the glass, which in

the other case would infallibly happen. This is Mr.
Huygens's method; but it ought to be observed, that al-

most every operator has a peculiar one of his own, and of

which some of them make a mighty secret.

Sir Isaac Newton no where expressly describes his

method of polishing optical glasses; but his method of

polishing reflecting metals he thus describes in his Op-
tics. He had two round copperplates, each six inches in

diameter, the one convex, the other concave, ground
very true to one another. On the convex one he ground
the object-metal, or concave which was to he polished,

till it had taken the figure of the convex, and was ready

for a polish. He then pitched over the convex very

thinly, by dropping melted pitch upon it, and warm-
ing it to keep the pitch soft, whilst he ground it with the

concave copper wetted, to make it spread evenly all over

the convex, till it was no thicker than a groat-piece; and
after the convex was cold he ground it again, to give it

as true a figure as possible. He then ground it with very

fine putty, till is made no noise; and then upon the pitch

he ground the object-metal with a brisk motion for two
or three minutes; when laying fresh putty upon tl^e pitch,

he ground it again till it had done making a noise, and

afterwards ground the object-metal upon the pitch as be-

fore: and tins operation he repeated till the metal was
perfectly polished.

POLITICAL ARITHMETIC, calculations relating

to the wealth of nations. Political arithmetic does not

determine in what national wealth truly consists, but es-

timates the value of whatever passes under this name,

and distinguishes the proportions in which the component

articles may be applied to purposes conducive to the

safety or prosperity of the community. It must be ad-

mitted that in the application of' arithmetic, to the sub-

jects of political economy, it unavoidably loses much of

its precision, from the fluctuating nature of most descrip-

tions of property, both with respect to distribution and
value, the state of which it is one of its chief objects to

estimate; it however retains a sufficient degree of cer-

tainty to become an interesting subject to every indivi-

dual who wishes to acquire a just idea of the strength

and resources either of the community to which he be-

longs, or of other nations.

If the particulars which it is necessary to assume as

facts could be obtained correct, the conclusions drawn
from them would be nearly as determinate and invaria-

ble as in any other branch of arithmetic; but if the for-

mer are not strictly true, the latter will be but approxi-

mations, however near they may come to the truth. Such

approximations, however, may be sufficient for most use-

ful purposes; though it must be confessed that a greater

degree of certainty, which would render our knowledge

on this subject more valuable, is highly desirable; at the

same time it is difficult to attain, as it does not depend

so much on the labours or investigations of individuals,

as on the measures adopted by the governments of dif-

ferent countries, who alone possess the means of ascer-

taining with greater precision the principal assumptions

on which political computations are founded.

The strict amount of the wealth of a country cannot be

known without an exact inventory of all the particulars

that compose it, a thing utterly impracticable in large,

and particularly in commercial states, and which, it it

were possible to be obtained perfectly true, even in the

most minute particulars, would not remain so during the

time necessary to make out the account, and therefore

might not be of more utility than a tolerable correct es-

timate, which, being considered as a medium between
small variations, will, for a considerable time, furnish

sufficient ground for useful conclusions. So far, indeed,

are we from having exact accounts of the wealth of dif-

ferent countries, that even such of the materials neces-

sary to form an estimate as we do possess, though fur-

nished pursuant to legislative authority, are scarce, in

any instance, strictly correct, and being generally form-

ed for particular purposes, as, with a view to some com-
mercial or financial regulation, are frequently ill adapted

to any other use: from such documents, however, we
must be content to draw our principal information; and

if the nature of the subject precludes strict demonstra-
tion, we may, at least, endeavour, by proceeding on ra-

tional grounds, to arrive at conclusions consistent with

probability.

Political arithmetic has been much cultivated of late

years in Germany, France, and other parts of Europe,
but as its application to the wealth and strength of dif-

ferent states is very similar, we shall endeavour to illus-

trate it in an attempt to determine the increase and pre-

sent state of the national wealth of Great Britain, which

will be considered as consisting in the value of the land

and of the stock, the latter term comprehending all useful

realizations of past industry, except improvements of the

soil, which make part of the present value of the land;

and if the amount of the national capital can be ascer-

tained, it will naturally lead to an investigation of the

general income, both as arising from such capital, and

from the profits of labour.

In all inquiries of this kind, the state of the population

of the country is an object of primary importance; for it

is the number of inhabitants which a country maintains,

that gives the land itself the chief part of its value, of

which we have many proofs in the former and present
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state of different parts of Europe, and in the rise of the

value of land with the increase of population in our own
island. That Great Britain is now more fully inhabited

than in the early periods of its history, few persons will

doubt, whatever may be their opinion respecting its ad-

vance or decline in this respect of late years. At the

time of the Norman conquest, the people of England are

supposed to have been somewhat above 2,000,000; and

from their depressed condition, the frequency of foreign

and domestic wars, and of pestilential distempers, their

increase during many of the succeeding reigns may be

reasonably doubted, though there are no means of as-

certaining with any precision the real state of the popu-

lation at those periods. From an account of the produce

of a poll-tax, an estimate has been formed by M. Chal-

mers of the number of inhabitants in 1577, and as the

additions which he has made to the number in the return

certainly do not appear too small, the total, which

amounts to 2,353,203, cannot be less than the whole num-

ber of the people of England and Wales at that time, if

the account on which it is founded is to be depended on.

Mr. Chalmers observes, that the civil wars during the

greater part of the fifteenth century must have caused a

great waste of inhabitants: this loss, however, was soon

recovered on their termination; and the suppression of

monasteries by Henry the VHIth, with the repeal of all

positive laws against the marriage of priests by Edward

the Vlth, continued to promote matrimony, and of course

to increase the population. From documents in the Bri-

tish Museum, it appears, that during the reign of Eliza-

beth, accounts were often taken of the people. Harrison

gives the result of the musters of 1575, when the numbers

of fighting men was found to be 1,172,674, adding, that

it was believed a full third had been omitted. Sir Wal-

ter Raleigh asserts that there was a general review in

1583 of all the men in England capable of bearing arms,

who were found to amount to 1,172,000. These accounts

evidently refer to the same enumeration: though they

differ in the date; and if the number is multiplied by 4,

it would prove the total number of inhabitants to have

been 4,638,000. This number increased during the se-

venteenth century, and was computed by Mr. Gregory

King to amount in 1690 to 5,500,000; while Dr. Dave-

nant estimated the population at the same period as high

as 7,000,000. This disagreement between two very ac-

curate writers, shows the great uncertainty which pre-

vailed on this subject, and in fact there was scarce any

particular relating to the state of the country on which

such opposite opinions were held as on the actual num-

ber of inhabitants at particular periods, and their dimi-

nution or increase. The point has at length' been deter-

mined by the results of an act passed the 31st of Decem-

ber, 1800, for ascertaining the population of Great Bri-

tain, and the increase or diminution thereof. From the

returns thus obtained, it appeared, that the total popula-

tion of Great Britain, including the army and navy, and

seamen in tlia merchants' service, was 10,942.646; but

deducting the proportion of soldiers and seamen belong-

ing to Ireland, it may be more correctly stated at 10,

820,370.

Assuming this number as a sufficiently accurate re-

turn of the total population, it may not be very difficult

to distinguish nearly the proportion of those who subsist

by the labour of others, to those by whom they are sup-

ported: and of the unproductive, though in most instances

useful, labourers, to those on whose labour the annual
produce, and consequently all additions to the national

stock, depends.

From several accounts it appears, that, of the whole
number of persons living, more than one-fourth are child-

ren under ten years of age, who therefore contribute little

or nothing to their own maintenance; for though in some
few manufactures, children under this age are employed,
they arc more than counterbalanced by the greater num-
ber who remain unemployed (otherwise than in education)
for several years beyond the age of ten. After deduct-
ing 2,705,092, the number of these future labourers, it

will be found that about one in 28 of the remainder, or
289,831 are incapacitated by old age or infirmities from
useful labour, including all persons in the different hos-
pitals and infirmaries, and most of the inhabitants of alms-
houses, and other charitable establishments. But of those
who are supported by the labour of others, or by the pro-
perty of others, which is equivalent, there are many who
follow a species of employment, by which they obtain
this property, which employment is, however, of no be-
nefit to the country, as it is not only unproductive, but
useless, and in many instances injurious to the commu-
nity; such are gamblers, swindlers, thieves, prostitutes,
beggars, gipsies, &c. whose aggregate number, according
to Mr. Colquhoun's estimate for the metropolis, proba-
bly exceeds considerably 1 50,000. The convicts and pri-
soners confined in the different prisons of Great Britain,
and on board hulks, are usually about 10,000 persons,
whose labour is lost to the community, for the work which
is performed in some of our jails scarcely deserves men-
tion. There is also a class of a very different descrip-
tion, who arc supported by the labour of others: this is

the nobility and gentry, whose exemption from labour is

considered as a part of their honour and distinction; some,
it is true, hold employments under the government, and
a few are engaged in agriculture, or trade; but the ma-
jority, who subsist on the income they possess, without
following any useful occupation, is probably not less than
5000.

These numbers include persons of both sexes, and are
all rather below the truth than beyond it; they amount
together to 3,159,923 persons, and being deducted from
the whole population of 10,820,370, show the number of
those wlio work to be 7,660,447. But it is well known
that of those who gain asubsistanceby their labour, many
follow employments which, though more or less necessary
and useful, do not, in the least degree, increase the quan-
tity or value of the produce of the country; the number of
these unproductive labourers is nearly as follows;

The army, officers and privates, including
half-pay, commissaries, agents, &c. - - 200,000

The navy ditto 127,U00
Officers and clerks employed in collecting the

revenue, and in other offices under govern-
ment 6,500

Clergy of the churches of England and Scot-
land tR.O.lM

Ditto, dissenters of every denomination 1-1,000
Scoolinasters (exclusive of clergymen) and

schoolmistresses .... 20,000
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Judges, counsel, attorneys, sheriff's officers,

jailors, and all persons employed in the

execution of the laws, except constables,

hcadboroughs, 6cc. ... - 14,000

Players, musicians, dancing masters, &c. 5,000

Women supported by their husbands' labour 500,000

Female servants of all descriptions - 650,000

Male servants ..... 150,000

Total - - 1,704,500

It must be comfessed that the, number of some of these

classes of persons cannot be ascertained with much pre-

cision: this, however, is of no great importance, if the to-

tal is not far from the truth, as the object is chiefly to

show the proportion of productive to unproductive labour-

ers; the latter may be distinguished according to the fol-

lowing statement:

Merchants, brokers, factors, and others de-

pending on foreign trade - - 25,000

Clerks to ditto, and in the offices of commer-
cial companies 40,000

Seamen in the merchants' service, including

the coasting-trade and fisheries - 144,000

Lightermen, watermen, &c. 5,500

Persons employed in the different manufac-

tures 1,800,000

Mechanics not immediately belonging to the

manufactures, such as carpenters, bricklay-

ers, masons, wheelrights, shiprights, boat-

builders, &c. - - - 50,000

Painters, engravers, carvers, and other ar-

tists 5,000

Shopkeepers, viz. butchers, bakers, publi-

cans, fishmongers, poulterers, pastrycooks,

grocers, chandlers, pawnbrokers, apothe-

caries, &c. 150,000

Farmers, graziers, and all other persons em-
ployed in agriculture, including millers,

mealmen, farriers, horse-doctors, &c. 2,000,000

"Wives and families of most of the above clas-

ses assisting in their occupations, or follow-

ing other employments of profit - 1,738,447

Total - 5,955,947

The whole population of the country will thus appear

io consist of nearly the following proportions:

Supported by others' labour - - 3,159,923

Unproductive labourers ... 1,704,500

Productive labourers ... 5,955,947

Total 10,820,270

It thus appears that the whole of the people depend for

subsistence, and all the conveniences of life, on the labour

of little more than one-half; and the increase or decrease

of tiiis number, and of the effect produced by the indivi-

duals who compose it, is the measure of the increase or

decline of national strength. Of the unproductive labour-

ers, or those who gain a subsistence by defending, instruct-

ing or serving others, the greater part are highly use-

ful to.the community, and in the present state of society

a nation could not exist without them; but as they do not

contribute to the production of any of the necessaries of

life, or article of commerce, it, is evident that they depend
entirely on the exertions of the productive labourers,
who are the source not only of the general subsistence
and of the means of commerce, but of all accumulation
of stock, which is in fact the surplus of former produce
beyond the consumption. The power of acquiring na-
tional wealth, therefore, depends principally on the pr<

.

portion of productive labourers to the whole number of
inhabitants; for though the population of a country should
have greatly increased, if it had been chiefly by an addi-
tion of idle hands, the produce would remain the same,
and, the comsumption being much greater, the country
must become poorer: but it likewise depends, in a great
measure, on the facility with which labour is performed-
for if a country contained only half the number of labour!
ing inhabitants, with the same number of other persons it

had at a former period, but this half, by means of niacin-
nery and other improvements, could produce the same
effect as the whole number before, such a country would
become considerably richer, though the total population
was diminished, and the proportion of unproductive to
productive persons increased; for there would be the same
supply and a much less consumption; and wherever the
produce or supply exceeds the consumption, there will be
an aquisition of stock; for, unless the surplus could be re-
served for some useful or desirable purpose, it would soon
cease to be produced, by the supply falling to V. e lc.
vel of the demand for consumption. The surplus reserv"
ed or converted into stock, is a fund for supporting an
increase of exertion, or for supplying the means of future
enjoyment.

It has been shown, that the whole number of the inha-
bitants of Great Britain is undoubtedly greater than at
former distant periods; but the proportion of unproduc-
tive hands, who subsist by the labour of others, has also
probably much increased; the effect of this unfavourable
circumstance has however been amply compensated by
the great improvements in different arts and manufac-
tui'esjby which t!.e produce of the country has been increas-
ed in quantity, and rendered much superior in quality;

so that after supplying all our new factitious wants, and'

enabling us to defray expensive wars, it has left a con-
siderable surplus, which, gradually accumulating, has
formed the present national stock or capital.

Previously to an inquiry into its increased amount, it

may not be uninteresting to view its former computed
value, according to the estimate of sir William Petty,

who certainly cannot be suspected of having drawn an
unfavourable statement:

Computation of the wealth of England and Wales in 1664.

Value of the land: 24 millions of acres,

yielding 8 millions per ann. rent, worth
at 18 years purchase - . . 144,000,000

Houses, reckoning those within the bills

of mortality equal in value to one-third
of the whole - - . 30,000,00

Shipping: 500,000 tons, at 61. per ton, in-

including rigging, ordnance, &c. 3,000,000
Stock of cattle on the 24 million acres,

and the waste belonging thereto, inclu-

ding parks, fisheries, warrens, ece. 36,000,000
Gold and silver coin, scarce - - 6,000,000
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Wares, merchandize, plate, furniture, &c. 31,000,000

Total - /.250,000,000

In comparing this estimate with similar accounts at

present, it must he remembered that a great alteration

lias gradually taken place in the nominal value of all

commodities, which with respect to the ahove period, ap-

pears, from a table formed by sir G. S. Evelyn, to be in

the proportion of about five to fourteen; the total of the

wealth of England and Wales, in 1664, would therefore

have amounted to 700,000,000/., according to the pre-

sent value of money.
The value of land has progressively increased, in con-

sequence of improvements in cultivation, and the increa-

sed consumption of the produce of land. Before En-
gland became a trading nation, the general price of land

was twelve years purchase. At the beginning of the

last century, it sold for about sixteen years purchase:

sir W. Petty valued it at eighteen years purchase: and
at the commencement of the last century, it had advan-

ced to twenty years purchase. About the year 1/30, it

had risen to twenty-five years purchase; and at present

is from twenty-eight to thirty years purchase. The in-

ase of the number of years purchase paid for land, is

the most obvious proof of its augmented value; but it

does not show the whole augmentation of the national

wealth on this account, which in part arises from the in-

crease of the total rental beyond the advance that is

caused merely by the difference in the value of money.
This real increase of the rental proceeds from a greater

proportion of land being brought into cultivation, and
that which was before cultivated being improved. The
whole landed rental of England and Wales, and the

Lowlands of Scotland, was stated by sir W. Petty at

about 9,000,000/.; and it cannot be supposed that, if he
had included the Highlands of Scotland, he would have
made the rental of the whole island more than 9,500,000/.

G. King and Dr. Davcnant, in queen Anne's reign, sta-

ted the rental of England and Wales at 14,000,000/.;

and it may be presumed this' was nearly the truth at the

time: but it soon began to appear too low; and between
twenty and thirty years ago it was generally reckoned
at 20,000,000/. At present, however, it considerably

"is tiiis sum.
The chief difficulty of forming an estimate of the land

rent alconsists in assigning an average value to the differ-

ent descriptions of land. Tbe total number of acres in

England and Wales has been computed by sir \V. Petty
to be 28.000,000; by Dr. Grew, 46,000,000; by Dv. Hal-
ley, 39,938,500; by Mr. Templeman, 31,648,000; by Mr.
Arthur Young, 46.916,000; and by the Rev. 11. Becke,
38,498,57 2. Mr. Heeke's tabulation appears to be by
far the most accurate: it is therefore taken as the foun-
dation of the following statement; the proportions culti-
vated for different purposes being nearlv as given by Mr.
Middleton, in his Mew of the Agriculture of the County
of Middlesex:

Acres.
W,,cat " - - 3,160,000
Barley and rye - . . 861.000
Oats and beans - - . 2,875,000
Clover, rye-grass, &c. . . 1,149,000
Roots and cabbages cultivated by the plough 1,150,000

Fallow - - - ''tOOO

Hop-grounds - 36,000

Nursery-grounds ... 9,000

Fruit and kitchen-gardens, cultivated by the

spade - ^ - 41,000

Pleasure-grounds - - 16.000

Land depastured by cattle - - 17,479,000

Hedge-rows, copses, and woods - 1,641,000

Ways, water, &c. 1,316,000

32,027,000

6,473,000

38,500,000

Cultivated land

Commons and waste lands

Total acres in England and Wales

If the commons and waste lands are considered as
equal in annual value to only one million of cultivated
acres, the whole may be taken at 33 millions. The ave-
rage rent has been stated at 15s. per acre, which appears
to be a moderate computation, and makes the rental a-

mount to 24,750,000/., the value of which, at 28 years
purchase, is 693,000,000/. The number of cultivated
acres in Scotland is upwards of 9,690,000; and of uncul-
tivated, about 11,310,000; a great part of the latter is of
very little use; but if it is wholly excluded, and the culti-

vated part rated at an average of 10s. per acre, which
makes 4,845,000/. per annum, the total rental of the
island will be 29,595,000/., and the value of the land
823,669,000/. This must be understood as including
the value of tythes, it being unnecessary in this point of
view to distinguish between the rent paid to the landlord,
and the part paid to the tythc proprietor.
The value of the houses of Great Britain is perhaps

more difficult to ascertain than that of the land: but the
following statement of their rent, founded on the number
returned under the population act, will not be thought
too high:

100,000 houses, at 30/. per ann. - - Z.3,000,000
500,000 10/. . - 5,000,000
250,000 5/. - - 1,250,000
600,000 11. - . 1,200.000
435,000 1/. 10s. - - 637,500

1,875,000 Total rent /.l 1,087,500

The total rent, if valued at only 18 years purchase,
makes the value of all the houses in Great Britain 199,
575,000/.

In order to form an idea of the value of cattle and
farming-stock on the land, we may consider the black
cattle and calves, sheep and lambs, swine, pigs, and
poultry, annually consumed in London, as worth 6,000,
000/. which cannot be more than a seventh part of the
whole consumption, amounting therefore in value to 42,
000,00(7. but the whole number of cattle existing must
be more than double the quantity brought to market; so
that, including horses, asses, cows kepi for milk, and
oxen employed in agriculture, the whole value of the cat-
tle cannot be less than 90,000,000/.

Taking the annual consumption of grain of all sorts at
16,000,000 quarters, which is probably below the truth,
we ma\ presume, that in general there is at least three
or four months supply on hand, which at only 35s. per
quarter, will amount to at least 7,000,000/. The value of
hay and straw, and all kinds ol fodder, and of all iinple-
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merits ofhusbandry, cannot be less than five or six mil-
lions, and with tlic former sum cannot be less than 12,

50Q,OOOJ. The total value oi' cattle and farming-stock
is therefore 102,500,000/.
The value of the shipping belonging to Great Britain

may be calculated with more accuracy. It appears from the

accounts laid before parliament, that exclusive of Ireland

and the plantations, the number of vessels in the mer-
chants' service, belonging to Great Britain, on the 30th

September 1804, was 17,809; and the amount of their

tonage, 2,018,999 tons: taking it at 2,000,000, at 8/. per

ton, it makes 16,000,000/. which is certainly below the

real value. The shipping of the navy may at least be es-

timated at 4,000,000/. making with the former sum,
20,000,000/. to which some addition should be made for

the value of ships building in all the dockyards, and for

small craft employed on the rivers and canals.

The quantity of money in the country has at different

times been a subject of dispute, and has never been de-

termined with precision. It was, however, pretty well

ascertained by the re-coinage in the years 1773, 17T4,

and 1776. The value of the light gold delivered into the

bank under the different proclamations/ amounted to U,
563,593/. and is was generally admitted that somewhat
more than two millions of heavy guineas remained out in

circulation, which, with the silver and copper coin, made
the whole at that time about 20 millions; "at which sum
Mr. Chalmers estimated it in the year 1786. Including
the cash in the coffers of the bank it appears, that at the

time of the re-coinage the whole money in the country
was rather above than under the sum just stated: and
from the sums annually coined since that time, it might
be presumed that the quantity in circulation at present

was considerably greater. Mr. Rose has stated it at no
less than 44,000,000/. but though our commerce has con-
siderably increased, it will hardly be thought, consider-

ing the far greater quantity, of small bank notes in circu-

lation, that, if 20 millions of coin was sufficient in 1776
or 1786, we can at present have occasion for more than
25 millions at the utmost.

Of the value of the merchandize and manufactures
usually in the hands of the merchants, wholesale dealers,

shopkeepers, and manufactures, it is very difficult to form,

a satisfactory idea. The total amount of the imports in

the year 1804 was 29,201,490/. and of the exports, 34,

451,367/. according to the custom house accounts; but it

has long been known that these accounts arc considera-

bly below the true value, and particularly since passing

the convoy act, in the execution of which it has appeared
that the declared value of British manufactures exported

is about 71 per cent, greater than the value in the in-

spector general's register; and, with respect to the for-

eign merchandize imported, the difference on the whole
may not be much less; for it is certain that some of the

articles are at present considerably more than 71 per

cent, above the value at which they are rated. Taking
the whole, however, as rated only 60 per cent, under the

present values, the annual amount, of foreign trade will

be 101,844,571/. to which some addition should be made
for smuggled goods. It was the opinion of a numerous
meeting of merchants in the year 1797 that there is at all

times at the least two months supply of export and import
merchandize in the custody of the merchants and traders

which, according to the above total, will amount to 1G,

974,095/. to which some addition should be made for pro-

perty in the hands of foreign merchants, on account of

the merchants, of this country generally giving longer

credit than they are allowed from other countries. But
though the value of goods in the hands of merchants and
wholesale dealers appears so considerable, it must be ex-

ceeded by the goods in the hands of 'he manufacturers

and of retail traders: for though many of our principal

manufactures depend greatly on foreign trade, their main
support is the home consumption. The official value of

British produce and manufactures exported in the year
1804, was 23,935,793/. but the real value, as far as it

can be ascertained, amounted to 40,349,642/. This, it

may be presumed, cannot be more than half of the whole
produce of our manufactures, which will thus amount to

80,699,284/. of which but a small proportion is included
in the value before-mentioned in the hands of the mer-
chants; which consists chiefly of foreign merchandize and
materials for the different manufactures, as they can ge-
nerally obtain manufactured goods for exportation at a
short notice, deducting, however, 3,000,000/. on this ac-
count: of the remainder it is probable that there is much
more than three months supply in the hands of the man-
ufacturer, in different stages from the raw material to

finished goods, and in the possession of retail traders,

who, in many branches, arc obliged to keep a large as-

sortment; but taking it only in this proportion it amounts
to 19,424,821/.

There still remains to be valued that part of the prop.
erty of individuals which consists in household furniture,
wearing apparel, plate, jewels and trinkets, books, pro-
visions, fuel, carriages, &c. with respect to which the

most that can be done is to form a conjecture that shall

be generally admitted as n«t exceeding the truth; and cer-

tainly this general kind of property/ of which every in-

dividual must possesss or enjoy the use of some share,

will not be thought over-rated at three times the yearly
rent of the houses which contain it, or 33,262,500/. in ail

Great Britain.

Having thus valued the different descriptions of stock,

or actual capital, its total amount will appear as follows:

Value of the land of Great Britain Z.828,6G(),ooO
Houses - - . 199,575,000
Cattle, and all kinds of farming stock 102,500,000
Shipping: navy and merchant ships - 20,000,000
Money .... 25,000,000
Goods in the hands of merchants and whole-

sale dealers - . . 16,974,000
Goods in the hands of manufactures and re-

tail traders - - . 19,424,000
Furniture, apparel, &c. - . 33,262.000

Total - - - /.1, 24 5, 395,000
Upon this capital all other species of wealth, whether

consisting in the securities of government or individu-

als, or of any other description, ultimately depends; for

private and public loans, in which mode a great part of

the property of many persons is invested, implying an

obligation on the part of the borrower to repay at a fu-

ture period a certain sum of money which is the mea-
sure and representative of all other species of property,

or to pay an income arising from this sum till the capi-
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tal is repaid, tlie borrower is nb otherwise richer than

l>y the greater income be can make from the money than

what he agrees to pay for it: as the capital; in whatever

manner lie invests it, still belongs to the lender, who,

though be may not by the laws of the country be permit-

ted to take possession of the property into which bis mo-
ney has been converted, may, if necessary, bring it to

sale, for the purpose of re-converting it into the sum
equivalent to what he had lent. If, therefore, the whole of

the land, houses, cattle, and all other articles composing
the wealth of the country, was in the hands of one half

of the inhabitants, who had borrowed the above sum of

1245, 595, 0(0/. from the other half, it is evident that the

whole real capital of the country would in fact be the

properly, not of those in possession of it, but of those to

whom they were indebted. This is the case with respect

to a considerable part of the capital of Great Britain;

and the debts of the government have greatly contribut-

ed to bring it into this state: for though these debts are

not contracted under an obligation to repay the, princi-

pal at any fixed period, they rest on the right which the

government possesses, to claim, if it should ever be ne-

cessary, a portion of the general property sufficient for

this purpose« and till that time to raise sufficient contri-

butions to pay an annuity equivalent in value to such

principal.

The above estimate shows, that, notwithstanding the

expensive wars in which the country has been engaged,

which, by drawing much money out of the country, has

greatly diminished the profits that would otherwise have
remained, there has been a great accumulation; though,

at the same time, the people in general appear to live in

a much more expensive manner than their ancestors. We
have seen that in the year 1G64, the whole national Capi-

tol did not exceed 700,000,000/., according to the pre-

sent value of money: there has therefore been an aver-

age gain since that time of nearly four millions per an-

num, a very considerable part of which must have arisen

from foreign commerce; for commerce would not be car-

ried on without gain; and whatever profits have been

saved or converted into stock, must appear in the fore-

going account: even the increased value of the land and
houses is in a great measure owing to the assistance of

capitals acquired in trade.

The great increase of the annual income is a further

proof that there must have been such an accumulating

surplus as is here stated. Sir W. Petty computed the

whole income of the country to be 42,000,000/.; Mr. G.
King estimated it at 43,500,000/.; Dr. Davenant, in

1701, stated it at 49,000,000/. These accounts are ex-

clusive of Scotland; but after making a sufficient addition

on this account, it will appear that there has been a very

considerable increase. Sir John Sinclair, in 1783, ob-

served that the income of the country arising from lands,

commerce! and manufactures, was commonly calculated

at 100.0no.000f., wliich he considered rather a low valu-

ation; and there can be little doubt that of late years the

profit derived from each of these sources has been great-

ly augmented.

A part of the national stock or capital produces no in-

come: sorb as the money in circulation, furniture, appa-

rel, &c: and on the contrary much income arises with-

out capital, being solely the recompence of labour. A ve-
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ry considerable proportion arises from capital and labour

united, such as that of most farm< rs, merchants, and re-

tail traders, and the difficulty of distinguishing, in ma-
ny cases, that part of the income of individuals which is

the wages of their labour, from the part which should be

considerod as the profits of their capital, must render

every attempt to particularize the amount of the different

branches of income liable to objections. The following

statement is, however, presumed to be not very inaccu-

rate:

From rent of lands - - /.29, 595,000
From rent of bouses - - 11,087,000
Profits of farming, or the occupation of the

land - 6,120,000

Income of labours in agriculture - 18,000,000
Profits of mines, collieries, and inland navi-

gation -

Profits of shipping in the merchants' service,

and small craft ... t,00<

Income of stockholders - - 18,925,00'
From mortgages and other money lent on

private securities - - 2,500,000
Profits of foreigu trade - - 11,250,
Ditto of manufactures - - 13,300,000
Pay of the army and navy, and seamen in

the merchants service - - 5,500.000
Income of the clergy of all descriptions 2,200,000
Income of the judges, and all subordinate

officers of the law - - 1,800,000
Professors, schoolmasters, tutors, &e. - 600,000
Retail trades not immediately connected

with foreign trade, or any manufacture G,000,000
Various other professions and employments 2,000,000
Male and female servants - - 2,000,000

Total /. 133,877,000
Of this annual sum, the part drawn from other conn-

tries by commerce is stated at 11,250,00/. which ist

found on a supposition that the capital employed canno,
be less than 75,000,000/.; and that the profits thereon
including those of all persons immediately depending on
foreign trade, may be taken at 15 per cent. It must not,

however, be supposed that the nation receives an a
sion of wealth to the amount of 11,250,000/. annually
from this source; whatever payments are made to other
countries for the dividends on the share foreigners hold
of the public debts, or as subsides to their governmci
or spent therein in the maintenance of troops, or b>
British subjects occasionally resident there, operates to
the diminution of this profit in a national view. The ac-
tual wealth which the country acquires by its intercourse
with other nations, may be very different from the pro-
fits of the individuals concerned in trade: as a sum
equal to a great part, or even the whole, of such profits,

may be sent abroad in the various ways just mentioned.
The balance of trade in favour of the country has usual-
ly been estimated by the excess of the exports beyond the
imports, and a comparatively small amount of the la

has been considered highly desirable. This is a con
mode of determining a very important point. But even
if the customhouse accounts were much belter adapted to
the purpose than they are, the justness nT the conclusions
thus drawn from them would bo very doubtful: for it
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rcay be easily si.own that in many cases, if the imports

even exceed the exports, there might notwithstanding be

a considerable gain. Thus, supposing the merchants of

this country to' purchase British manufactures for ex-

portation on their own account, to the value of 20,000,

, the net proceeds thereof in the countries to which

they are exported cannot be considered as less than

22,000,000/.; and this sum being invested in foreign

produce, and imported into this country, will amount,

after repaying the duties and all expenses, to at least

2 1. 200,000/., returning the merchants the capital original-

ly advanced, with a profit of 21 per cent. In like manner,

whenever the merchandize imported in return for any

quantity exported is of greater actual value in this coun-

try, or yields a greater price, after allowing for all char-

ge's and" the interest of the capital employed, the surplus

must be an addition to the wealth of the country; and if

the whole of the foreign trade was of this description, the

excess of the imports would show the profit or the wealth

acquired by the exchange of commodities with other na-

tions.

It has been shown, that the total income of the country

is at present upwards of 133,000,000/.; and that it can-

not be less than this sum, may be inferred from the ge-

neral expenditure. Sir W. Petty reckoned the average

expense of men, women, and children, in England and

"Wales, at 61. 13s. Ad. per annum, for food, housing,

clothes, and all other necessaries; Dr. Davenant took

the average expense at 7/., which, according to the dif-

ference in the value of money, is equal to upwards of 16/

for each person at present. Mr. Jonas Hanway, about

35 years ago, estimated the expense of the people of

England and Wales on an average about 91. each; but

this must be too low at present: and the following esti-

mate will probably approach nearer to the truth, with

respect to the mere expense of subsistence, or of eating

and drinking, particularly as we are not to consider what

is absolutely necessary for support, but what is actually

expended in this way:

Persons.

300,000 at 16J. per day

700,000 I2d.

9d.1,500,000

2,000,000

2,000,000
2,000,000

1,500,000

6<L

Ad.

2d.

id.

I. 7,300,000

12,775,000
20,531,250

18,250,000

15,208,338
6,083,333

2,281,249
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150,000 persons at £0/. per annum
300,000 12/.

750,000 8/.

1,300.000 4/.

2,800,000 SOS.

4,000,000 20s.

1,500,000

I. 3,000,000

3,600.000

6,000,000

5,200,000

4,2 00,000

4,00 0,00

10,500,000 I- 82,429,165

When the price of most of the necessaries of life is con-

sidered, it will not be thought that the expense of sub-

sistence is over-rated in the lowest classes; and if this

is admitted, it cannot be too high in the other classes,

when it includes strong beer, spirits, wine, and a variety

of luxuries. To the expenses of living must be added

those of house-rent, clothing, and superfluous expenses,

in order to arrive at the whole actual expenditure. The

first of these articles has been stated at 1 1,087,500/,.; and

allowing for the rent of shops, warehouses, and other

buildings appropriated wholly to trade, it may by taken

at 9,500 000/. The expense of clothing, including exvvy

article of dress, or personal decoration, will, on a very

moderate computation, amount to 26 millions, viz.

10,800,000 /• 26,000,000

With respect to superfluous expenses, when the sums

spent bv the nobility and people of fashion in plays,

operas, concerts, routs, gambling, horses, carriages, and

other amusements and luxuries, are considered, it will

certainly be thought a very moderate assumption, that,

including what is spent by others on objects more pa-

tional, though not absolutely requisite, there are half a

million of persons who, one with another, spend £5/.

per annum in unnecessary expenses, making 12,500,000/.

The total expense will then be:

For subsistence - - 1. 82,400,000

For house-rent - - 9,500,000

For clothing - - 26,000,000

For miscellaneons expenses - 12,500,000

Total - Z. 130,400,000

The difference between this expenditure and the gene-

ral income shows the annual gain of the country, or the

sum applicable to the extension of commerce, the reser-

vation of a greater quantity of foreign articles, the in-

crease of shipping and buildings, agricultural or mecha-

nical improvements, or other augmentations of the gene-

ral stock. Without such a surplus, few improvements

could be carried on, nor could there be any increase of

wealth; and if this latter circumstance is thought essen-

tial to national advancement, it becomes an ohject of

much importance, that the expenses of the government

should be restrained within such bounds, and provided

for in such manner, as to intrench as little as possible on

the annual surplus that would otherwise be conveiUd

into permanent capital.

POLIUM, poky-mountain, in botany, a species of teu-

crium, with oblong, obtuse, crenated, and sessile leaves.

See Teucrium.

POLL, a word used in ancient writings for the head:

hence to poll is either to vote or to enter down the names

of those persons who give in their votes at an election.

Poll-money, a capitation or tax imposed by the au-

thority of parliament on the head or person either of all

indifferently, or according to some known mark of dis-

tinction.

POLL1A, a genus of the class and order hexandria

monogynia. The corolla is interior, six-petalled; berry'

many-seeded. There is one species, an herbaceous plant

of Japan.

POLLICHIA, a genus of the monandria monogynia

class and order. The calyx is one-leafed, five-toothed;

corolla, five petals; seed solitary; receptacle succulent,

aggregate scales. There is one species, of the Cape.

POLLUX, in astronomy, a fixed star of the second

magnit ude in the constellation Gemini, or the Twins. See

Astronomy,
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POLYADELPHIA (from <*o\vi, many, and *?i\<?«*>

brotherhoodJ, many brotherhoods; the name of the 18lh

class of Linnseus's sexual system, consisting of plants

with hermaphrodite flowers, in which several stamina op

male organs are united by their filaments into three or

more distinct bundles.

POLYANDRIA ( from w»xt f , many and ««£, a man or

husband), many husbands; the name of the 13th class in

Linnaeus's sexual method, consisting of plants with her-

maphrodite flowers, which are furnished with several

stamina that are inserted into the common receptacle of

the flower.

POLYCARDIA, a genus of the class and order pen-

tandria monogynia. The petals are five; stigma lobed;

capsules five-celled; seeds arilled. There is one species,

a shrub of Madagascar.

POLYCARPON, a genus of the class and order tri-

andria trigynia. The calyx is five-leaved; petals five;

capsule one-celled; seeds many. There is one species.

POLYCNEMUM, a genus of the monogynia order,

in the triamlria class of plants, and in the natural method

ranking under the 12th order, holoracese. The calyx is

triphyllous; and there are five ealciform petals, with one

seed almost naked. There are five species, of no note.

POLYGALA, milkwort, a genus of the octandria or-

der, in the diadelphia class of plants, and in the natural

method ranking under the 3Sd order, lomentacese. The
calyx is pentaphyllous, with two of its leaflets wing-shap-

ed and coloured; the legumen is obcordate and bilocular

There arc 45 species, of which the most remarkable

are:

1. The vulgaris, or common milkwort, is a native of

the British heaths and pastures. The root of this plant

lias a bitter taste, and has been found to possess the vir-

tues of the American rattlesnake root. It purges with-

out danger, and is also emetic and diuretic; sometimes

operating all the three ways at once. A spoonful of the

decoction made by boiling an ounce of the herb in a pint

of water till one- half has exhaled, has been found service-

able in pleurisies and fevers, by promoting a diaphoresis

and expectoration; and three spoonfuls of the same taken

once an hour, has proved beneficial in the dropsy and

anasarca. It has also been found serviceable in consump-

tive complaints.

2. The senega or seneka, ratMcsnakc-wort, grows na-

turally in most parts of North America. The root of

ibis species operates more powerfully than the last; but

besides the virtues of a purgative, emetic, and diuretic,

it has been recommended as an antidote against the poi-

son of a rattlesnake; but this opinion is now exploded.

It still, however, maintains its character in several dis-

orders. Its efficacy, partieulary in pleurisies, is most

fully established m Virginia: formerly near fifty oat of

one hundred died of that distemper; but by the happy use

of this root hardly three out of the same number have
been lost.

As the seeds of the rattlesnake-wort seldom succeed

even in the countries where the plant is a native; the

best method of propagating it is to procure the roots

from America, and plant them in a bed of light earth

in a sheltered situation, where they will thrive wit

any other culture than keeping them free from weeds.

But though the plant will stand out ordinary winters, it

will be proper to cover it during that season with old

tanner's bark, or other mulch, to keep out the frost.

POLYGAMIA («roAoe, many and y*^*?, marriage).

This term, expressing an intercommunication of sexes, is

applied, by Linnaeus, both to plants and flowers. A po-

lygamous plant is that which bears both hermaphrodite

flowers and male or female, or both.

POLYGAMY, the pleurality of wives or husbands,

in the possession of one man or woman, at the same time.

By the laws of England, polygamy is made felony, ex-

cept in the case of absence beyond the seas for seven

years; and where the absent person is living in England,

Wales, or Scotland, and the other party has notice of it,

such marrying is felony by the statute 1 Jac. I. c. 11.

POLYGLOTT, among divines and critics, chiefly de-

notes a bible printed in several languages. In these edi-

tions of the holy scriptures, the text in each language is

ranged in opposite columns.

The fust polyglott bible was that of cardinal Ximenes,
printed in 1517, which contains the Hebrew text, the

Chaldee paraphrase on the pentateuch, the Greek ver-

sion of the LXX, and the ancient Latin version. After

this, there were many others: as the bible of Justiniani,

bishop of Nebio, in Hebrew, Chaldee, Greek, Latin, and
Arabic; the psalter, by John Potken, in Hebrew, Greek,
Ethiopic, and Latin; Plantin's polyglott bible, in Hebrew,
Chaldee, Greek, and Latin, with the Syriac version of

the New Testament; M. Le Jay's bible in Hebrew, Sama
ritan, Chaldee, Greek, Syriac, Latin, and Arabic; Wal-
ton's polyglott, which is a new edition of Le Jay's poly-

glott, more correct, extensive, and perfect, with several

new Oriental versions, and a large collection of various

readings. &c.

POLYGON, in geometry, a figure with many sides,

or whose perimeter consists of more than four sides at

least: such are the pentagon, hexagon, heptagon, &c.
Every polygon may be divided into as many triangles

as it has sides: for if you assume a point, as a (Plate,

CXII. Misce). tig 191), any where within the polygon,
and from thence draw lines to every angle ab, ac,ad, occ.

they shall make as many triangles as the figure lias sides.

Thus, if the polygon has six sides (as in the figure above),
the double of that is twelve, from whence take four, and
there remain eight: then all the angles b, c. d, c. f, g, of
that polygon, taken together, are equal to eight right
angles. For the pologon having six sides, is divided in-

to six triangles; and the three angles of each, by 1. 32
Eucl. are equal to two right ones: so that all the angles
together make twelve right ones: but each ofthese trian-
gles has one angle in the point a, and by it they com-
plete the space round the same point; and all the about a
point are known to be equal to four right ones; where-
fore those four taken from twelve, leave eight, the sum
of the right angles of the hexngon.

So it is plain the figure has twice as many right angles
as it has sides, except four. ^. E. D.

Every polygon circumscribed about a circle is equal
to a rectangled triangle, one of whose legs shall be the
radius of the circle, and the other the perimeter (or sum
of all the sides') of the pi Hence every regular
polygon is equal to a rectangled triangle, one'of whose
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legs is the perimeter of the polygon, and the other a per-

pendicular (I; awn from the centre to one of the sides of

the polygon. And every polygon circumscribed about a
circle is bigger than it, and every polygon inserted is less

i ban the circle; as is manifest, because the tiling contain-

ed is always less than the thing containing.

The perimeter of every polygon circumscribed about

a circle is greater than the circumference of that circle,

and the perimeter of every polygon inscribed is less.

Hence, a circle is equal to aright-angled triangle, whose
base is the circumference of the circle, and its height the

radius of it.

For this triangle will be less than any polygon circum-
scribed, and greater than any inscribed; because the cir-

cumference of the circle, which is the base of the trian-

gle, is greater than the compass of any inscribed, therefore

it will be equal to the circle. For, if this triangle is

greater than any thing that is less than the circle, and
iess than any thing that is greater than the circle, it fol-

lows that it must be equal to the circle. This is called

the quadrature or squaring of the circle; that is, to find

a right-lined figure equal to a circle, upon a supposition

(hat the basis given is equal to the circumference of the

circle: but actually to find a right line equal to the cir-

cumference of a circle, is not yet discovered geometrical-

ly. See Chicle.

Problems concerning polygons. 1. On a regular poly-

gon to circumscribe a circle, or to circumscribe a regular

polygon upon a circle. Bisect two of the angles of the

given polygon A ami B (Plate CXIL Miscell. fig. 192),

by the right lines AF, BF; and on the point F, where
they meet, with the radius AF, describe a circle which
will circumscribe the polygon. Next to circumscribe a

polygon, divide 300 by the number of sides required, to

find c F d; which set off from the centre F, and draw the

line dc, on which construct the polygon as in the follow-

ing problem. 2. On a given line to describe any given

regular polygon* Find the angle of the polygon in the

table, and in E set off an angle equal thereto; then draw-
ing EA = ED, through the points E, A, D, describe a

circle, and in this applying the given right line as often

as you can, the polygon will be described. 3. To find

the sum of all the angles in any given regular polygon.

Multiply the number of sides by 180°; from the product

subtract 360°, and the remainder is the sum required:

thus, in a pentagon, 180 X 5 = 900, and 900— 360

= 540 = the sum of all the angles in a pentagon. 4.

To find the area of a regular polygon. Multiply one side

of the polygon by half the number of sides; and then

multiply this product by a perpendicular let fall from the

centre of the circumscribing circle, and the yroduct will

be the area required: thus, if AB (the side of a penta-

regu

and the sum of the areas of these will be the area of the

polygon.

The following Table exhibits the most remarkable

particular^ in all the polygons, up to the dodecagon of

12 sides: viz. the angle at the centre, the angle of the

polygon and the area of the polygon, when each side

is 1.

No. of Name of poly- Angle at Angle of
Area.

sides. gon. centie. polygon.

3 Trigon 1 20° 60° 0.4330127
4 Tetragon 90 90 1.0000000
5 Pentragon - o 108 1.7204774
6 Hexagon GO 120 2.59807G2
7 Heptagon 51 128^ 3.6339124
8 Octagon 45 135 4.8284271
9 Nonagon 40 140 G. 1818242

10 Decagon S6 144 7.6942*

11 Undecagon 3 -
i i

147-3- 9.3G5G299

12 Dodecagon 50 150 11.1961524

•rms

Polygon, in fortification, denotes the figure of a town
or other fortress.

The exterior or external polygon is hounded by lines

drawn from the point of each bastion to the points" of the
adjacent bastions. And the interior polygon is formed
by lines joining the centres of the bastions.

Line of Polygons, on the French sectors, is aline
containing the homologous sides of the first nine regular
polygons inscribed in the same circle; that is, from an
equilateral triangle to a dodecagon.

POLYGONAL NUMBERS, are so called because
the units whereof they consist may be disposed in such
a manner as to represent several regular polygons.
The side of a polygonal number is the number of tei

of the arithmetical progression that compose it; and tlic

number of angles is that which shows how many angles
that figure has, whence the polygonal number takes its

name.
To find a polygonal number, the side and number of its

angles being given, the canon is this: the polygonal
number is the scini-differenccof the factums of the square
of the side into the number of angles diminished by two
units, and of the side itself into the number of angles
diminished by four units.

The several sorts of polygonal numbers, viz. the tri-

angles, squares, pentagons, hexagons, &c. are formed
from the addition of the terms of the arithmetical series,

having respectively their common difference 1, 2, 3,4,
&c. viz. if the common difference of the arithmetical is

1, the sums of their terms will form the triangles, if 2,

the squares; if 3, the pentagons; if 4, the hexagons, &c.

Thus:

h 2,

1, 3,

1, 3,

1, 4,

h 4,

f Arith. Prog.

\ Trian. Nos.
f Arith. Prog.

\ Square Nos.
f Arith. Prog.

\ Pentag. Nos.
("Arith. Prog.

3, 4, 5, 6, 7.

6, 10, 15, 21, 28.

5, 7, 9, 11, 13.

9, 16, 25, 36, 49.

7, 10, 13, 16, 19.

1, 5, 12, 22, 35, 51, 70.

Is 5, 9, 13, 17, 21, 25.
(_Hexag. Nos. 1, 6, 15, 28, 45, 66, 91.

The sums of polygonal numbers collected in the same
maimer as the polygonal numbers themselves are, out of

arithmetical progressions, are called pyramidal numbers.

POLYGONUM, knot-grass, a genus of the trigynia

order, in the octandria class of plants, and in the natural

method ranking under the 12th order, holoracese. There
is no calyx; the coralla is quinquepartite and calycine,

or serving instead of a calyx; there is one angulated
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seed. There are 36 species; but the most remarkable

are:

1. The bistorta, bistort, or greater snake-weed. 2.

The viviparum, or smaller bistort. Both these perennials

flower in May and June, succeeded by ripe seeds in Au-
gust. They grow wild in England, S.c; the first in

moist, the other in mountainous situations. 3. Oriental

polygonum, commonly called persicaria. 4. Fagopy-
rum, buck-wheat or brank, rises with an upright, smooth,
branchy stem, from about a toot and a halt" to a yard high,

heart-shaped saggittated leaves, and the branches ter-

minated by clusters of whitish flowers, succeeded by large

angular seeds, excellent for feeding pigeons and most
sorts of poultry.

The root of a kind of bistort, according to Gmelin, is

used in Siberia for ordinary food. This species is by
Ilaller called bistorta foliis ad oram nervusis, and by

some other botanists bistorta montana minor. The na-

tives call it mouka; and so indolent arc they, that, to

save themselves the trouble of digging it out of the earth,

they go in spring and pillage the boles of the mountain-

rats, which they find filled with these roots. In our country,

bistort is used as a medicine. All the parts of bistort have

a rough austere taste, particularly the root, which is one

of the strongest of vegetable astringents. It is employed

in all kinds of immoderate hemorrhages and other fluxes,

both internally and externally, where astringency is the

only indication. It is certainly a very powerful styptic,

and is to be looked on simply as such; the sudorific, anti-

pestilential, and other like virtues ascribed to it, it has

no other claim to, than in consequence of its astringency,

and of the antiseptic power which it has in common with

other vegetable styptics. The largest dose of the root in

powder is a single drachm.
POLYGYNIA, among botanists, denotes an order or

subdivision of a class of plants; comprehending such

plants of that class as have a great number of pistils, or

female organs of generation. See Botany.
POLYHEDRON, in geometry, denotes a body or solid

comprehended under many sides or planes. A gnomic
polyhedron is a stone with several faces, whereon are de-

scribed various kinds of dials.

Polyhedron, polyscope, in optics, is a multiplying-

glass or lens, consisting of several plane surfaces dis-

posed into a convex form. See Optics.
POLYMN1A, a genus of the polygamia nccessaria

order, in the syngenesia (lass of plants, and in the natu-

ral method ranking under the 49th order, compositse.

The receptacle is paleaceous; there is no pappus; the

exterior calyx is tetraphyllous, or pentaphyllous; the in-

terior decaphyllous, and composed of concave leaflets.

There are live species.

POLYNEMUS, polyncmc, a genus of fishes of the or-

der abdorninales. The generic character is, head com-
pressed, covered with scales; snout very obtuse and pro-

minent; gill-membrane five or seven-rayed; separate fi-

laments or setaceous processes near the base of the pec-

toral fins.

1. Polynciniis paradiseus. The genus polynemus may
be considered as holding the same station among the ab-

dominal fishes which the genus triglia does among the

thoracic; being distinguished by a similar circumstance.

viz. that of being furnished on each side, near the base of

the pectoral fins, with several separate processes or arti-

culated rays: these are, in general, much longer and
more setaceous than in the triglse, and. in some species,

even exceed the length of the whole body. The species

of polyncmc arc not very numerous, and are chiefly con-

fined to the warmer latitudes.

The polyneinus paradiseus, or mango-fish, as it is ge-

nerally called, which seems to have been one of the first

of the genus known to the Europeans, is an inhabitant of

the Indian and American seas, and grows to the length

of about 12 or 15 inches. It is a fish of an elegant
shape, moderately broad in the middle, and gradually ta-

pering towards the tail, which is very deeply forked; the

scales are of moderate size, those towards the head and
tail smaller than the rest; the thoracic filaments are of

excessive length, the superior or outward ones often ex-

tending far beyond the tail; the others gradually shorten,
the first or lowermost extending about half the length of
the body. The colour of this fish is generally described
as yellow, and its popular name of mango-fish is sup-
posed to have been given it from that circumstance, as

resembling the colour of a ripe mango. Dr. Iiussel, in

his work on the Indian fishes, informs us. that the man-
go-fish is reckoned by much the most delicate of any
found at Calcutta.

2. Polynemus plebeius. General appearance that of a
mullet, but with the head very obtuse in front, the mouth
appearing as if placed beneath; colour silvery grey, with
a dusky tinge on the upper parts, and several dusky lines

running from head to tail above the lateral line; scales

rather large; all the fins scaly to some distance from the
base; tail forked; thoracic filaments five in number on
each side; the first of these is said by Gmelin to exceed
the length of the body, the rest decreasing gradually.

This species is a native of the Indian and American
seas, and is found about the coasts of several of the
southern islands. It arrives at a very large size, measur-
ing upwards of four feet in length. It is considered as an
excellent fish for the table, and is in much esteem among
the inhabitants of the Malabar coast. It is dressed in va-
rious ways; and is sometimes dried and salted for sale.
Dr. Bloch informs us, on the authority of a correspon-
dent on whom he could rely, that this fish is commonly
known in India by the title of royal fish, on account of
its excellence, and laments that Broussonet (who seems
to have named it from its want of particular splendour)
should have given it the title of P. plebeius.

3. Polynemus niloticus. This, according to Mr.
Bruce, who describes and figures it in the Appendix to
his Travels, is a large species, and may vie, for tlve ele-

gance both of its form and taste, with any fish inhabiting
the rivers running cither into the Mediterranean or the
ocean. The specimen from which Mr. Brace's figure
was taken weighed 32 pounds, but is said often to arrive
at the weight of 70 or more. It is an inhabitant of the
river Nile, where it is by no means uncommon as far up
the river as Syenc and the first cataract. The whole
body is covered with scales of a brilliant silver-colour,
so as to resemble spangles lying close together: and there
is no variety of tinge on the fish, •

i shade of red
on the end of the nose, which is fat and fleshy.

We are informed by Mr. Dnwv, that in order to take
this fish, the Egyptian peasants prepare a pretty large
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ake, consisting of oil, clay, flour, honey, and

straw, kneading it wit Ji their feet till it is well incorpo-

rated. They then take two handfuls of dates and break

them into pieces about the size of the point of a finger, and

k them in different parts of the mass; into the heart

of which they put seven or eight hooks with dates upon

them, and a string of strong whipcord to each. This

mass of paste is then conveyed by the fisherman or shep-

Iierd into the stream, the man sitting for this purpose on

a blown up goat-skin. When arrived at the middle, he

drops the mass in the deepest part of the stream; and
cautiously holding the ends of each of the strings slack,

so as not to pull the dates and hooks out of the middle of

the composition, he makes to shore again, a little below

the spot where he has sunk the mass; and separating the

ends of the strings, ties each of them, without straining,

to a palm-branch fastened on the shore, to the end of

which is fastened a small bell. He then goes and feeds

his cattle, or digs his trenches, or lies down to sleep. In

the mean time the cake beginning to dissolve, the small

pieces of date fall off, and flowing down the stream, are

eagerly seized on by the fishes as they pass: they rush up
the stream, picking up the floating pieces as they go, till

at length they arrive at the cake itself, and voraciously

falling to work at the dates which are buried in it, each

fish, in swallowing a date, swallows also the hook in it,

and feeling himself fast, make off as speedily as possi-

ble: the consequence is, that in endeavouring to escape

from the line by which he is held, he pulls the palm-
branch to which it is fastened, and thus gives notice of

his capture by ringing the bell. The fisherman runs, and
having secured the fish, puts a strong iron ring through

his jaw, ties a few yards of cord to it, and again com-
mits him to the water, fastening the cord well to the

shore. This is practised in order to preserve the fish

ready for sale, since fish in general, when dead, will not

keep long in these regions. It is rarely that on these

occasions a single hook is found empty. The inhabi-

tants of the towns of Achmim, Girge, and others, re-

pair at intervals to the shores as to a fish-market, and
are thus supplied by the country-people. There are

other species.

POLYPODIUM, in botany, a genus of the order fili-

ces, in (he cryptogamia (lass of plants. The fructifica-

tions are in roundish points, scattered over the inferior

disc of the frons or leaf. There are 137 species, of

which the most remarkable is the filix mas, or common
male fern. This grows in great plenty throughout Bri-

tain, in woods and stony uncultivated soils. The great-

est part of the root lies horizontally, and has a great

number of appendages placed close to each other in a

vertical direction, while a number of small fibres strike

downwards. The stalks are covered with brown filmy

scales. The fructifications are kidney-shaped, and co-

vered with a permanent scaly shield or involucruni. The
capsules are of a pale brown, surrounded with a saffron-

coloured elastic ring.

This fern has nearly the same qualities, and is used

for most of the same intentions, as the ptcris aquiiina.

They are both burnt together for the sake of their ashes,

which are purchased by the soap and glass-makers. In
the island of Jura are exported annually 150/. worth of
these ashes. Gunner relates in his Flor. Novcg. that

the young curled leaves, at their first appearance out of

the ground, are by some boiled and eaten like asparagus;

and that the poorer Norwegians cut off those succulent

laminae, like the nails of the finger at the crown of the

root, which are the bases of the future stalks, and brew
them into beer, adding a third portion of malt, and in

times of great scarcity mix the same in their bread. The
same author adds, that this fern cut green, and dried in

the open air, affords not only an excellent litter for cat-

tie, but, if infused in hot water, becomes no contempti-

ble fodder to goats, sheep, and other cattle, which will

readily eat and sometimes grow fat upon it. But the

anthelmintic quality of the root of the male fern is that

for which it is chiefly to be valued, and of which an ac-

count is given in the French publications of madamc
Nouffer, who employed this remedy with great success.

Dr. Simmons also has described the mode of administer-

ing the fern-root in his treatise on the tape-worm.
POLYPREMUM, a genus of the monogynia order,

in the tetrandia class of plants; and in the natural me-
thod ranking under the 22d order, caryophyllei. The
calyx is tctraphyllous; the corolla quadrifid and rotacc-

ous, with its lobes obcordate; the capsule is compressed,
emarginated, and bilocular. There is one species, an
annual of Cusolim.
POLYPUS, the popular name for those fresh-water

insects, which class under the genus of hydra, of the or-

der of vermes zoophytae. The name of hydra was given
them by Linnaeus on account of the property they have
of reproducing themselves when cut in pieces, every part

soon becoming a perfect animal. Dr. Hill called them
biota, on account of the strong principle of life with
which every part of them is endowed. See Hydra.
Polypus, or Polypus of the heart. See Medicine.
Polypus of the nose. See Surgery.
POLYPASTON, in mechanics, a machine consisting

of an assemblage of several pulleys: for the nature and
force of which, see Mechanics.
POLYSPERMOUS. See Botany.
POLYTRICHUM, a genus of the order of musci, in

the cryptogamia class of plants. The anthcra is opercu-
lated, and placed upon a very small apophysis or articu-

lation; the calyptra villous; the star of the female is on
a distinct individual. There are 19 species; the most
remarkable of which is the commune, or great golden
maiden-hair, frequently to be met with in the bogs and
wet places of this country. It grows in patches, the

stalks erect, generally single and unbranched, from three

inches to a foot, or even a yard, high. It is sometimes
used in England and Holland to make brooms or brush-

es; and the Laplanders when obliged to sleep in desert

places, frequently make of it a speedy and convenient
bed. Their manner of doing it is curious: Where this

moss grows thick together, they mark out with a knife

a piece of ground, about two yards square, or of the size

of a common blanket; then beginning at one corner, they

gently sever the turf from the ground; and as the roots

of the moss are closely interwoven and matted together,

they by degrees strip off the whole circumscribed turf in

one entire piece; afterwards they mark and draw up

another piece, exactly corresponding with the first; then,

shaking them both with their hands, (hey lay one upon
the ground, with the moss uppermost, iustead" of a mat-
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tress, and the other over it, with the moss downwards,

instead of a rug; and between them both take a comfort-

able nap, free from fleas and bugs, and without fear of

contagious distempers. It is probable they might take

the hint of making such a bed from the bear, a cohabi-

tant of their country, which prepares his winter-quarters

with a large collection of this moss.

POMETIA, a genus of the monoecia hexandria class

and order. The calyx is one-leaved, six-cleft; petals

six; male stamina six; female, berry globular, one seed

in the centre. There are two species.

POMMEREULIA, a genus of the monogynia order,

in the triandria class of plants; and in the natural me-
thod ranking under the fourth order, gramina. The ca-

lyx is bivalved, and shaped like a top; the valvula qua-

drifid, and bearded on the back. The corolla has two
unequal valves; the filaments three, with long pointed

anthcrse; tiie style simple. The whole flower forms it-

self into a sharp point, and the corolla serves as a cover-

ing to the seed, which is long, clear, and smooth. There
is only one species, a grass of the East Indies.

PONQEA, a genus of the octandria triginia class and

order. The calyx is five- parted, spreading; petals four;

germ, three-sided; capsules three-winged, three-celled.

There is one species, a tree of Guiana.

PONTEDER1A, in botany, a genus of the monogy-
nia order, in the hexandria class of plants: and in the

natural method ranking under the sixth order, ensatse.

The corolla is montipetalous, sexiid, bilabiate; there are

three stamina inserted into the top, and three into the

tube of the corolla; the capsule is bilocular. There arc

seven species, aquatics of the East Indies.

POM TON, or Pontoon, in war, denotes a little float-

ing bridge made of boats and planks. The ponton is a

machine consisting of two vessels, at a little distance,

joined by beams, with plunks laid across for the passage

of the cavalry, the cannon, infantry. &c. over a river,

or an arm of the sea, &c The late-invented ponton is

of copper, furnished with an anchor, &c. to fix to it. To
make a bridge, several of these are disposed two yards

asunder, with beams across them; and over those are put

boards or planks. They are also linked to each other,

and fastened on each side the river by a rope run through

a ring in each of their heads, and fixed to a tree or stake

on either shore; the whole makes one linn uniform bridge,

over which a train of artillery may pass.

POOP, the stern of a ship, or the highest, uppermost,

and hinder part of a ship's hull.

POOH, in law. Where the last legal settlement of

the father of a legitimate child is not known, the child

maj be sent to the place of its birth, as well as an ille-

gitimate one. Blackerby, 246.

A legitimate child shall necessarily follow the settle-

ment of its parents as a nurse-child or as part of the

family, oidy till it is seven years of age; and after that

age, it shall not be removed as part of the father's fami-

ly: hut with an adjudication of the place of its own legal

settlement, as being deemed capable at that age of having
gained a s< ttlement of his own.

11 a is bound apprentice by indenture, wherever
he continues forty days in the service uf his master or

mistress, there such apprentice gains a settlement; and

where anv person serves the last forty days of his ap-

prenticeship, that is the place of his last legal settlement.

The 8 and 9 W. 3. c. SO explains, that as some doubts

had arisen touching the settlement of unmarried pers

not having child or children, lawfully hired into any pa-

rish or town for one year, it was enacted, that no such

person so hired as aforesaid, should be deemed to

a good settlement in any such parish or township, nl

such person should continue and abide in such service

during the space of one whole year.

A general hiring, without any particular time agreed

upon, is construed to be hiring for a year, and therefore

sufficient.

It is not the terms of the hiring, but the intention,

that is the criterion; for though a servant may be hired

for so much per week, yet if it is understood at the time,

that he is to continue for a year if approved of, it is

equal to a hiring for a year.

A woman marrying a husband who has a known set-

tlement, shall follow her husband's settlement.

The act of 9 and 10 W. c. 11. does not require a per-

son renting a tenement of 1 0/. a year, to occupy it; it is

enough if he rents it and resides forty days in the

parish.

PoouVrate, a tax levied in England and Wales, for

the relief or support of such persons as from age, infir-

mity, or poverty, cannot themselves procure the means
of subsistence. The first law made in England respect-

ing paupers was in 1496; it directs, " that every beggar,
not able to work, shall resort to the hundred where he
last dwelt, is best known, or was born; and shall there

remain, upon pain of being set in the stocks three days
and three nights, with only bread and water, and then

shall be put out of town." The monasteries and nunne-
ries with which the country then abounded, were the

principal sources from which the poor obtained relief.

In 1531 an act was passed, by which the justices of
every county were empowered to grant licences to poor,

aged, and impotent persons, to beg within a certain pre-

cinct; and such as should beg without licence or beyond
their limits, were to be severely punished. This regu-
lation was soon found ineffectual; and in 1536, the offi-

cers of counties, towns, and parishes, were directed to

provide for the support of all aged, poor, and impotent
persons, who had resided three years in one place, by
means of voluntary contributions to be raised for this

purpose in every parish. In 1547 and in 1555, acts were
passed for the providing for the pool-, by means of weekly
collections from the charitably disposed inhabitants of
each parish; but this provision was found to be very in-

sufficient, particularly as the number of beggars had in-

creased considerably upon the suppression of the monas-
teries, from whence many of them derived their princi-

pal support. It was therefore found necessary in 1

to go a step further, by providing, that if any parishioner
shall refuse to contribute voluntarily towards the relief

of the poor; " the justices of the peace at their qua.
sessions, may tax him to a reasonable weekly sum. v.

if he refuses to pay, they may commit him to prison."
This may be considered as the commencement c.

pool's rate, which was rendered more general in 1572,
in act directing, that assessments shoal.! he made of

the parishioners of every parish, for the relief of the p
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fn 1601, nearly (.he present mode of collecting this rale

wiis established; Lhe churchwardens and overseers oi' the

poor of every parish, or the greater part of them (with

(In- consent of two justices) being empowered to raise

weekly, or otherwise, by taxation of every inhabitant,

parson, vicar, and other, and of every occupier of lands

or houses, materials for employing the poor, and compe-

tent sums for their relief. Notice to be given in church

of every such rate, the next Sunday after it is allowed.

The rate to be levied by distress, on those who refuse to

pay it; but appeals against it may be made by those who
tli ink themselves aggrieved.

In 1735, a committee of the house of commons was ap-

pointed, to consider the existing laws relative to the main-

tenance and settlement of the poor: who recommended
the establishment of workhouses, hospitals, and houses

of correction, to be under the management of proper per-

sons, who should be one body politic; and that the laws

relating to the poor should be reduced into one act of par-

liament.

Return made to parliament of the money raised for

maintenance of the poor, from Easter 1775 to Easter

J 776.

Money raised in England 1. 1,678,915 14 4

Ditto Wales 40,114 1

/. 1,719,029 15 4

In 1804, a more particular account was obtained, in

consequence of an act passed "for procuring returns re-

lative to the expense and maintenance of the poor in Eng-
land;" from which it appeared, that the number of per-

sons receiving relief from the poor's-rate, was as follows:

1. Persons relieved permanently: Out ofany
house of industry, workhouse, &C. 336.199
In any house of industry, workhouse, &c. 83,468

2. Children of persons relieved permanently
out of the house, and other children maintained
out of the house:

Lnder 5 years of age - - 120,236
From 5 to 14 years of age - - 194,914

3. Persons relieved occasionally: 305,899

1,040,716
This number, great as it appears, is exclusive of 194,052

persons who were not parishioners, the greater part of

whom are supposed to have been vagrants.

The total sum raised by the poor's-rate and other pa-

rish rates in England and Wales, in the year ending
Easter, 1803, was, 5,348,205L 9s. 3±d.; of which 4,267,
965/. 9s. 2d. was expended on account of the poor.

The average rate in the pound of the poor's-rate for the

year 1803, was in all England 4s. 4-Jd, in Wales, 7s. \\d.

POPE, P.\rA, Father, the sovereign pontiff, or su-

preme head of the Romish church. The appellation of

pope was anciently given to all christian bishops; but

about the latter end of the eleventh century, in the ponti-

ficate of Gregory VII. it was usurped by the bishop of

Rome, whose peculiar title it has ever since continued.

The spiritual monarchy of Rome sprung up soon after

the declension of the Roman empire. This sovereign is

addressed under the term holiness, and in the council of
the Laterau held under Innocent III. he was declared
ordinary of ordinaries. The pope was an absolute mo-

narch in his Italian dominions, and his power was very
considerable: being able, in case of necessity, to put fifty

thousand men into the field, besides his naval strength

in galleys. The Frei ch revolution, which has reversed

all order, and overthi \vu every government where its

power extended, and substituted a barbarous and milita-

ry tyranny in its plac greatly impaired the splen-

dour, dignity) ' d p ' the pope; nor shall we heat
all surprised to se< I pal throne entirely reversed,

and the territories : to 9omc of the subordinate

kingdoms lately erect usurper of France.

P0PI4TJEUS. »mv.

POPLITEA. Se< v.

POPPY. See P.

POPULATION country with respect

to the number of inl greater number of
persons any country i ater are the means
it possesses of carrying . nanufactures, and
commerce, to a great extent, of defending
itself against any hostile attempts of other states: a high
degree of population has therefore uerally consi-

dered as conducive to national prosp rity and security
and almost all writers on political economy, have assumed
an increasing population as one of the principal objects

which the internal regulations of a country should be cal-

culated to promote. A very different view of the subject

has been lately given by Mr. Malthus: who, adopting as

a principle, " the constant tendency in all animated life

to increase beyond the nourishment prepared for it," tra-

ces to this source a very considerable portion of the vice

and misery and of that unequal distribution of the boun-
ties of nature, which it has been the unceasing object of

the enlightened philanthropist in all ages to correct. The
subject will perhaps be seen in a clearer light, if we en-

deavour to ascertain, what would be the natural increase

of population, if left to exert itself with perfect freedom;

and what might be expected to be the rate of increase

in the productions of the earth, under the most favourable

circumstances of human industry. It will be allowed,

that no country has hitherto been known, where the man-
ners were so pure and simple, and the means of subsist-

ence so abundant, that no check whatever has existed to

early marriages, from the difficulty of providing for a

family; and no waste of the human species has been oc-

casioned afterwards by vicious customs, by towns, by
unhealthy occupations, or too severe labour; consequent-

ly in no state that we have yet known, has the power of

population been left to exert itself with perfect freedom.

In the northern states of America, where the means of

subsistence have been more ample, the manners of the

people more pure, and the checks to early marriages few-

er, than in any of the modern states of Europe, the po-

pulation was found to double itself for some successive

periods, every twenty-five years. In the back settle-

ments, this effect took place in fifteen years. Sir W.
Petty supposed a doubling possible in so short a time as

ten years; but to be sure of being within the truth, Mr.

Malthus takes the slowest of these rates of increase, and

thus assumes that population, when unchecked, goes on

doubling itself every twenty-five years, or increases in a

geometrical ratio. The rate according to which the pro-

ductions of the earth may be supposed to increase, is not

so easily determined; but it is certain, that when acre
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lias been added to acre, till all the fertile land is occupied,

the yearly increase of foud must depend upon the amelio-

ration of the land already in cultivation; this is a stream

which, from the nature of all soils, instead of increasing,

must he gradually diminishing; but population, could it

be supplied with food, would go on with unexhausted vi-

gour, and the increase of one period would furnish the

power of a greater increase the next, and this without

any limit. In order to illustratethis point, let it he sup-

posed that by the best possible policy, and great encou-

ragements to agriculture, the annual produce of Great
Britain could be doubled in the first twenty-five years;

in the next twenty-five years, it is impossible to suppose

that the produce could be quadrupled; it would be contra-

ry to all knowledge of the properties of land. Let it then

be supposed, that the yearly additions which might be

made to the former average produce, instead of decreas-

ing, which they certainly would do, were to remain the

same; and that the produce of Great Britain might be in-

creased every twenty-five years, by a quantity equal to

what it at present produces. The most enthusiastic spe-

culator cannot suppose a greater increase than this; in a

few centuries it would make every acre of land in the isl-

and like a garden. If this supposition is applied to the

whole earth, it will appear that the means of subsistence,

under circumstances the most favourable to human in-

dustry, could not possibly be made to increase faster than

in an arithmetical ratio.

Mr. Malthas shows the necessary effects of these two

different rates of increase, and observes, that taking the

whole earth, by which means emigration is excluded, and

supposing the present population equal to a thousand

millions, the human species would increase as the num-
bers 1, 2, 4, 8, 16, 32, 64, 128, 256, and subsistence as 1,

2, 3, 4, 5, 6, 7, 8, 9. In two centries, the population

would be to the means of subsistence as 256 to 9; in three

centuries, as 4096 to 13; and in two thousand years the

difference would be almost incalculable. In this suppo-

sition, no limits whatever are placed to the produce of the

earth. It may increase for ever, and be greater than any
assignable quantity; yet still the power of population

being in every period so much superior, the increase of

the human species can only be kept down to the level of

the means of subsistence, by the constant operation of the

strong law of necessity, acting as a check upon the great-

er power.

From these principles, Mr. Malthus deduces the follow-

ing propositions: 1. Population is necessarily limited by

the means of subsistence. 2. Population invariably in-

creases, where the means of subsistence increase, unless

prevented by some very powerful and obvious checks.

3. The checks which repress the superior power of po-

pulation, and keep its effects on a level with tiie means
ofsubsistence, are all resolvable into moral restraint, vice,

and misery.

Moral restraint, or the determination to defer or de-

cline matrimony.from a consideration of the inconveni-

ences or deprivations to which a large portion of the

community would subject themselves by pursuing the dic-

tate of nature, Mr. Malthus denominates the preventive

check; and whatever contributes to shorten the natural

duration of human life (as all unwholesome occupations,

severe labour, and exposure to the seasons; extreme po-
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verty, bad nursing of children, great towns, excesses of

all kinds, the whole train of comm >n deseases and epide-

mics, wars, pestilence, plague, and famine) are the posi-

tive checks to population. From a review of the former

and present state of society in different countries, it ap-

peals, that in modern Europe, the positive checks to po-

pulation prevail less, and the preventive check more, than

in past time, and in the more uncivilized parts of the

world.

In the actual state of every society, the natural pro-

gress of population has thus been constantly and power-

fully restrained; and as no form of government, however
excellent, no plans of emigration, no benevolent institu-

tions, no degree or direction of national industry, can

prevent the action of a great check to increase in some
form or other; as we must suomit to it as an inevitable law

of nature; it becomes highly desirable to ascertain how it

may take place with the least possible prejudice to the

virtue and happiness of human society. Now, as it is

clearly better that the check to population should arise

from a foresight of the difficulty of rearing a family, and
the fear of dependant poverty, than from the actual pre-

sence of pain and sickness; moral restraint is a virtue,

the practice of which is most earnestly to be encouraged.
If no man was to marry, who has not a fair prospect of

providing for the presumptive issue of his mariage, popu-
lation would be kept within bounds by the preventive
check; men and women would marry later in life, but in

the full hope of their reward; they would acquire habits

of industry and frugality, and inculcate the same in the

minds of their children. Mr. Malthus does not go so far

as to propose, that any restraint upon marriage between
two persons of proper age should be enforced by law, but
insists, that the contract of marriages between persons
who have no other prospect of providing for their off-

spring than by throwing them on a parish, should not be,
as it is at present, encouraged by law. One of the effects

of the poor-laws, is to encourage marriage between per-
sons of this description; who well know that, if they can-
not provide for their own children, the parish must take
them oft' their hands. These laws thus create mouths,
but are perfectly imcompetent to procure food for them:
instead of raising the real price of labour, by increasing
the demand for labourers, they tend to overstock the
market, to reduce the demand, and diminish the value.
They raise the price of provisions by increasing the i

sumption, and by supplying the parochial pensioners with
the means of obtaining them. In consequence of this,

the class of industrious labourers who are above soliciting

assistance, are oftentimes sunk in the scale of misery,
much lower than others who have thrown oil all sens
shame, and all the honesf feelings of independance. In
a moral point of view, the effects of these laws are equal-
ly injurious to the best interests of society. Mr. .Mal-
thus, however, is aware, that the immediate and abrupt
abolition of the present system, would produce much tem-
porary distress; tie suggests therefore a plan for the

(

dual abolition of these laws, by proposing, that no child
horn from any marriage taking place after the expiration
of a y ar from the date of the law, and no illegitimate
child born two years from the same date, should be en-
titled to parish-assistance. This, he remarks, would
operate as a fair, di3tiui L, arid precise notice, which no
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man could mistake; and without pressing hard upon any
particular individual, would at once throw off the rising

generation from that miserable and helpless dependance

upon the government and the rich, the moral as well as

the physical consequences of which, are almost incalcu-

lable.
"

The progress of the population of the world, and its

present total amount, cannot be ascertained with much
precision; as there are no sufficient grounds on which

such a computation can be formed, till within a very late

period, and that only in a few countries. Sir W. Petty,

in 1682, stated the population of the world at only 320

millions: it has been estimated by some writers at about

730 millions, by others at upwards of 900 millions. Mr.
Wallace, of Edinburgh, conjectured it might amount to

1000 millions; and this number has since been generally

adopted by those who have, noticed the subject. It is a

point on which accuracy cannot be expected, but a near-

er approximation to the truth appears by no means im-

practicable. A strong presumption that the inhabitants

of the earth at present exceed considerably a thousand

millions, arises from the circumstance, that, in almost

every country where the people have been numbered, or

sufficient data furnished for computing their number, it

has been found considerably greater than it had been

previously supposed. In Great Britain, the most cor-

rect estimates did not make the population exceed seven

or eight millions; whereas, by the late enumeration, it

ftppears to amount to very near eleven millions. France,

the population of which was estimated by Mr. Susmilch

at sixteen millions- by M. Deslandes and by Mr. Gibbon

at 20 millions, and which M. Messance endeavoured to

prove amounted to near 24 millions, appeared from the

returns of births and burials, to contain at the commence-

ment of the revolution near 30 millions of inhabitants,

Spain, which with Portugal had been estimated by M*
Deslandes to contain only six millions of persons, and by

Mr. Gibbon eight millions, was found by the enumera-

tion in 1787, to contain alone 10,409,879. Russia, about

the year 1765, was supposed to contain about 15 millions

of inhabitants; but according to the calculation given by

Mr. Coxe, grounded upon an authentic list of the persons

paying the poll-tax, they amounted to 26,766,360, and

including the provinces not subject to poll-tax, the cal-

culation for the year 1796 amounted to 36,000,000 inha-

bitants. A great part of this vast empire is in Asia; but

there appears from these and similar accounts great rea-

son to conclude, that the population of Europe, which has

usually been supposed to be about 100 millions, is consi-

derably greater; and the following statement is probably

not far from the truth:

Spain - - - * - - 10,500,000

Portugal --- - 2,300,000

France 25,000,000

Italy and its islands - - 11,000,000

Switzerland - - - 1,800,000

Germany ... - 20,000,000

Holland - - - - - 2,800,000

Flanders 1,800,000

Great Britain and Ireland - 15,100,000

Denmark and Norway - - 3,700,000

Sweden - ...-..- - 3,000,000

Prussia 6,000,000

Russia in Europe
Turkey in Europe

20.000.000
7,00

Total 130,000.000

The act for ascertaining the population of Great Bri-

tain, was passed on the last day of the year 1800; it di-

rected a general enumeration of houses, families, and
persons; and the proper officers of the several parishes and
places were ordered to take the account, on the 10th of

March, 1801, in England and Wales; and in Scotland as

soon as possible after that day. This difference was nocessa-

ry, because in 1hc colder climate of Scotland, it was not

certain that alljparts of the country would be easily acces

sible so early in the year. An abstract of the returns

was laid before both houses of parliament; and the sum-
mary of the enumeration appeared to be as follows:
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The total population of Great Britain probably exceeds

the number of persons specified in the above summary,
as there were some parishes from which no returns were

received. The islands of Guernsey, Jersey, Alderney,

and Sark, the Sicily islands, and the isle of Man, were

not comprised in the enumeration; the total population of
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11 i> + i „* oL.nf annnn black poplar, has oval heart-shaped leaves, slightly cre-

thcse islands has been usually estimated at about 80,000 DiacK VJ^ ^ ^J^ ^^ ^^ and

4. The tremula, or aspen-tree,

lions of persons

On these considerations, with a very moderate allow-

ance for omissions in the returns, the total population of

the united kingdom of Great Britain and Ireland, amounts

to 15,100,000 persons, and besides these, its eastern and

western possessions and colonies contain many natives ol

the British isles.

The proportion of persons to a house appeared by the

returns to he as follows:

In England - - - 51
Wales
Scotland

Great Britain

5

5i-

Population of the principal Sea Ports and Manufactur-

ing Towns of Great Britain, and of France:

GREAT BRITAIN. FRANCE.

inhabitants. inhabitants.

London - - - 864,845 Paris - - - 546,856

Manchester - - 84,020 Bordeaux - - 112,844

Edingburgh - - 82,560 Lyons - - - 190,500

Liverpool - 77,653 Marseilles 111,130

Glasgow - - - 77,385 Rouen 87,000

Birmingham - . 73,670 Nantes - - 73,649

Bristol - - 63,643 Brussels - - 66,227

Leeds - - 53,162 Lisle - - - 54,756

Plymouth - 43,194 Toulouse - - 50,171

Norwich - - - 36,832 1 Strasburgh - 49,056

Portsmouth - - 32,166 |
Cologne - - 83,844

Shetlield - - - 31,314 B ruges - - 33,700

Hull - - - - 29,516 Dunkirk - - 21,158

Nottingham - - 28,861 Brest - - - 27,000

Newcastle - - - 28,366 Toulon - - - 20,500

...g poplar, or aspen-t

or Carolina poplar, is a native of Carolina, where it be-

comes a large tree. The shoots of this sort grow very

strong in Britain, and are generally angular; with a

light green bark like the willow. The leaves on young

trees, and also those on the lower shoots, arc very large,

almost heart-shaped, and creuated; but those upon the

older trees are smaller: as the trees advance, their bark

becomes lighter, approaching to a greyish colour. 6.

The tacamahaca grows naturally in Canada and other

parts of North America. This is a tree of a middling

growth, sending out on every side many short thick

shoots, which are covered with a light-brown bark, with

leaves differing from one another in shape and size;

most of them are almost heart-shaped, but some are oval,

and others nearly spear-shaped; they are whitish on their

under side, but green on the upper. 7. The Lombardy
poplar (deletata), well known.

These trees may be propagated either by layers or

cuttings, as also from the suckers which the white pop-

lars send up from their roots in great plenty. The best

time for transplanting these suckers is in October, when
their leaves begin to decay.

The wood of these trees, especially of the abele, is good
for laying flowers, where it will last for many years, and,

on account of its extreme whiteness, is by many preferred

to oak; yet, on account of its soft contexture, being very
subject to take the impression of nails, &c. it is less pro-

per on this account than the harder woods. The abele

likewise deserves particular notice, on account of the

virtue of its bark in curing intermitting lovers, as stated

by the reverend Mr. Stone, in Phil. Trans, vol. liii. p.
195. This bark will also tan leather.

The inner bark of the black poplar is used by the in-

habitants of Kamtschatka as a material for bread; and
paper has sometimes been made of the cottony down of
the seeds. The roots have been observed to dissolve into

a kind of gelatinous substance, and to be coated over

POPULUS, the Poplar, a genus of the octandria or-

der, in the diuicia class of plants; and in the natural

method ranking under the 50th order, amentacese. The
calyx of the amentum is a lacerated, oblong, and squa- with a tubular crustaceous spar, called by naturalists os

mous leaf; the corolla is turbinated, oblique, and entire, teocolla, formerly imagined to have some Virtue in pro
The female has the calyx of the amentum and corolla

the same as in the male; the stigma is quadrifid; the cap-

sule bilocular, with many pappous seeds. There are ele-

ven species; the most noted are:

1. The alba-tree, grows naturally in the temperate

parts of Europe. Its leaves are large, and divided into

ducingthe callus of a fractured bone. The buds of the
sixth species are covered with a glutinous resin, which
smells very strong, and is the gum tacamahaca of the
shops. The best, called (from its being collected in a
kind of gourd-shells) tacamahaca in shells, is somewhat
unctuous and softish, of a pale yellowish or greenish co-

three, four, or five lobes, indented on their edges, of a lour, an aromatic taste, and a fragrant delightful smell,
very dark colour on their upper side, but very white and approaching to that of lavender or ambergris. This sort
downy on the under side; standing upon footstalks an is very rare; that commonly found in the shops is in se-
ineb long. The young branches have a purple bark, mitransparent globes or grains, of a whitish, yellowish
and are covered with a white down; but the bark of the brownish, or greenish colour, of a less grateful smell than
stem and older branches is grc.ir. 2. The major, or the foregoing". This resin is said to be employed exter
white poplar, has its leaves rounder than the first, and nally by the Indians for discussing and maturating tu
not much above half their size; they are indented on mours, and abating pains in the limbs. It is an mere"
their edges, and are downy on their under side, but not dient in some anodyne, hysteric, cephalic, and stomarl

, plasters; but the fragrance of the finer sort sufficiently
f points out its utility in other respects.

J
so white as those of the former, nor arc their upper sur-

faces of such a deep green colour. 3. The nigra, or
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M. Fougeroux de Bondaroy, from a set of experi-

^ on the subject, gives an account of the uses of the

8 i >ral kinds of poplar, the substance of which is as fol-

lows: He finds that the wood of the black poplar is good

and useful for many purposes, that the Lombardy pop-

lar, is of very little value; that the Virginia [poplar, po-

pulus' Virginiana, affords a wood of excellent quality,

that may be applied to many uses. The Carolina poplar,

populus Carolinensis heterophylla (Lin.), is a very quick

grower; beautiful when sound, but liable to be hurt by

cold. Its wood appears to M. de Bondaroy to be of little

value; but M. Malesherbes, who cut down a large tree

of this sort, was assured by his carpenter that the wood
was very good. That the tacamahaca is a dwarfish

plant of little value. That the liard, populus Canaden-

sis, is a large tree, the wood light, not easy to be split,

and fit for several uses. That the white poplar, is a large-

growing tree, affording a wood of excellent quality, and

is among the most valuable of this species. That the

trembling poplar is neither so large a tree, nor affords

such good wood, as the former. These are in few words

the principal results of the experiments of this gentleman

on tliis class of plants. A few other sorts are mentioned,

but nothing decisive with regard to them is determined.

From some experiments made by M. Dambourney, it

appears that the popular may be usefully employed in

dyeing. The Italian or Lombardy poplar gives a dye

of as fine a lustre, and equally durable, as that of the fin-

est yellow wood, and its colour is more easily extracted.

It is likewise very apt to unite with other colours in com-
position. Besides this, M. Dambourney tried also the

black poplar, the Virginian, the balsam or liard, the

white, and the trembling poplar; and found that all these

dyed wool of a nut-colour, fawn-colour (vigogne.) Nan-
kin, musk, and other grave shades, according to the

quantity of wood employed, and the length of time it

was boiled.

PORANA, a genus of the monogynia order, in the

•pentandria class of plants. The corolla is campanulat-

ed; the calyx is quinquefid, and larger than the fruit,

. the style semibifid, long, and permanent; the stigmata

globular; the perianthium bivalved. There is one spe-

cies, a shrub of the East Indies.

PORCELAIN, a fine kind of earthenware, chiefly

manufactured in China, and thence called China-ware.

All earthenwares which are white and semitranparent

are generally called porcelain; but amongst these so

great differences may be observed, that, notwithstanding

tiie similarity of their external appearance, they cannot

be considered as matters of the same kind. These dif-

ferences are so evident, that even persons who are not

connoisseurs in this way prefer much the porcelain of

some countries to that of others.

The word porcelain is of European derivation; none of

the syllables which compose it can even be pronounced

or writen by the Chinese, whose language comprehends

no such so-inds. It is probable that we are indebted to

the Portuguese for it; the word porcellana, however, in

their lang-ia^e, signifies properly a cup or dish; and they

themselves distinguish all works of porcelain ]

>y th

neral name of loca. Porcelain is called in Ch natse-ki.

The art of making porcelain is one of t!io c
; n which

Europe has been excelled b} the Oriental nations. The

first porcelain that was seen in Europe was brought from
Japan and China. The whiteness, transparency , fine-

ness, neatness,, and even magnificence of this pottery,

which soon became the ornament of sumptuous tables,

did not fail to excite the admiration and industry of Eu-
ropeans; and their attempts have succeeded so well, that

in different parts of Europe earthenwares have been

made so like the Oriental, that they have acquired the

name of porcelain. The first European porcelains were
made in Saxony and in France; and afterwards in Eng-
land, Germany, and Italy; but as all these were differ-

ent from the Japanese, so each of them had its peculiar

character.

The finest and best porcelain of China is made in a

village called King-te-tching, in the province of Kiang-
si. This celebrated village is a league and a half in

length, and we are assured that it contains a million of

inhabitants. The workmen of King-te-tching, invited

by the attracting allurements of the European trade,

have established manufactories also in the provinces of

Fo-kien and Canton; but this porcelain is not esteemed.

We are indebted to father d'Entrecolles, a Romish mis-

sionary, for a very accurate account of the manner in

which porcelain is made in China; and as he lived in

King-te-tching, his information must have been the very

best possible. We shall therefore give his account of

the Chinese manner of making it, as abridged by Gros-
ier in his General Description of China. The principal

ingredients of the fine porcelain are pe-tun-tse and kao-

lin, two kinds of earth, from the mixture of which the

paste is produced. The kaolin is intermixed with small

shining particles; the other is purely white, and very

fine to the touch. These first materials are carried to

the manufactories in the shape of bricks. The pe-tun-

tse, which is so fine, is nothing else but fragments of

rock taken from certain quarries, and reduced to pow-

der. Every kind of stone is not fit for this purpose. The
colour of that which is good, say the Chinese, ought to

incline a little towards green. A large iron club is used

for breaking these pieces of rock: they are afterwards put

into mortars; and, by means of levers headed with stone

bound round with iron, they are reduced to a very fine

power. These levers are put in action either by the la-

bour of men, or by water, in the same manner as the ham-

mers of our paper-mills. The dust afterwards collected

is thrown into a large vessel full of water, which is stong-

ly stirred with an iron shovel. When it has been left to

settle for some time, a kind of cream rises on the top,

about four inches in thichness, which is skimmed off, and

poured into another vessel filled with water; the water in

the first vessel is stirred several times; and the cream

which arises is still collected, until nothing remains but

the coarse dregs, which, by their own weight, precipitate

to the bottom; these dregs are carefully collected, and

pounded anew.
With regard to what is taken from the first vessel, it

is suffered to remain in the second until it is formed into

a kind of crust at the bottom. WT

hen the water above it

seems quite clear, it is poured off by gently inclining the

vessel, that the sediment may not be disturbed; and the

paste is thrown into large moulds proper for drying it.

Before it is entirely hard, it is divided into small square

cakes, which are sold bv the hundred. The colour of
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this paste, and its form, have occasioned it to receive the

name of petuntse.

The kao-lin, which is used in the composition of porce-

lain, requires less labour than the pe-tun-tse. Nature
has a greater share in the preparation of it. There are

large mines of it in the bosoms of certain mountains, the

exterior strata of which consists of a kind of red earth.

These mines are very deep, and the kao-lin is found in

small lumps, that are formed into bricks after having
gone through the same process as the pe-tun-tse. Fa-
ther d'Entrecolles thinks, that the earth called terre de
Malte, or St. Paul's earth, has much affinity to the kao-
lin, although those small shining particles are not observ-

ed in it which arc interspersed in the latter.

It is from the kao-lin that fine porcelain derives all its

strength; if we may be allowed the expression, it stands

it in the stead of nerves. It is very extraordinary, that

a soft earth should give strength and consistency to the

pe-tun-tse, which is procured from the hardest rocks. A
rich Chinese merchant told father d'Entrecolles, that

the English and Dutch had purchased some of the pe-tun-

tse, which they transported to Europe with a design of

making porcelain; but having carried with them none of

the kaolin, their attempt proved abortive, as they have

since acknowledged. " They wanted," said this Chinese

laughing, " to form a body, the flesh of which should

support itself without bones."
The Chinese have discovered, within these few years,

a new substance proper to be employed in the composi-

tion of porcelain. It is a stone, or rather species of

chalk, called hoa-che, from which the physicians prepare

a kind of draught that is said to be detersive, aperient,

and cooling. The manufacturers of porcelain have

thought proper to employ this stone instead of kao-lin.

It is called boa, because it is glutinous, and has a great

resemblance to soap. Porcelain made with hoa-che is

very rare, and much dearer than any other. It has an
exceedingly fine grain; and with regard to the painting,

if it is compared with that of the common porcelain, it

appears to surpass it as much as vellum docs paper. This
porcelain is, besides, so light, that it surprises those

who are accustomed to handle other kinds; it is also

much more brittle; and it is very difficult to hit upon the

proper degree of tempering it.

Hoa-che is seldom used in forming the body of the

work; the artist is contented sometimes with making it

into a very fine size, in which the vessel is plunged when
dry, in order that it may receive a coat before it is paint-

ed and varnished; by these means it acquires a superior

degree of beauty.

When hoa-che is taken from the mine, it is washed in

rain or river water, to separate it from a kind of yellow

earth which adheres to it. It is then pounded, put into

a tub filled with water to dissolve it, and afterwards

formed into cakes like koa-lin. We are assured that

hoa-che, when prepared in this manner, without the

m'Xture of any other earth, is alone sufficent to make
porcelain. It serves instead of kao-lin; b..t it is much
dearer. Kao-lin costs only ten terling; the price

of hoa-che is is half-a-crown; this difference, therefore,

greatly enhances the value, of porcelain made with the

latter."

To pe-tun-tse and koa-lin, the two principal elements,

must he added the oil or varnish from which it derives

splendour and whiteness. This oil is of a whitish colour,

and is extracted from the same kind of stone which pro-

duces the pe-tun-tse; but the whitest is always chosen,

and that which has the greenest spots. The oil is ob-

tained from it by the same process used in making the

pe-tun-tse: the stone is first washed and pulverised; it is

then thrown into water, and after it has been purified it

throws up a kind of cream. To 100 pounds of this cream
is added one pound of che-kao, a mineral somethinglike
alum, which is put into the fire till it becoms red-hot, and
then pounded. This mineral is a kind of runnet, and
gives a consistence to the oil, which is however carefully

preserved in its state of fluidity. The oil thus prepared
is never employed alone; another oil must be mixed with
it, which is extracted from lime and fern-ashes, to 100
pounds of which is also added a pound ofche-kao. When
these two oils are mixed, they must be equally thick; and
in order to ascertain this, the workmen dip into each of
them some cakes of the pe-tun-tse, and, by inspecting
their surfaces closely after they are drawn out, thence
judge of the thickness ofthe liquors. With regard to the
quantity necessary to be employed, it is usual to mix ten
measures of stone-oil with one measure of the oil made
from lime and fern ashes.

In forming vessels of porcelain, the first thing is to

purify the pe-tun-tse and kao-lin, which, for the first, is

done after the manner already described in preparing
the squares; for the second it is sufficient to plunge it

into an urn of water, in an open basket, as it will easily

dissolve. The dregs that remain are perfectly useless,

and are emptied out of the work-house when a quantity
is got together. >*

To make a just mixture of pe-tun-tse and kao-lin, re

gard must be had to the fineness of the porcelain to be
made; for the finer porcelain they use equal quantities,

four parts of kao-lin to six of petuntse for moderate ones;
and never less than one of kao-lin to three of pe-tun-tse
for the coarsest. The hardest part of the work is the
kneading and tewing the two earths together, which is

done till the mass is well mixed, and grows hard, by the
workmen trampling it continually with their feet. Then
being taken out of the basons or pits wherein it is knead-
ed, it is done over a second time, but piecemeal, and with
the hands, on large slates for that purpose: and on
preparation it is, that the perfection of the work depends;
the least heterogeneous body remaining in the matter, or
the least vacuity that may be found in it, being enough
to spoil the whole. The porcelain is fashioned or formed
either with the wheel like our earthenware, or in moulds.
See Stone-ware.
Smooth pieces, as urns, cups, dishes, &c. are made

with the wheel; the rest, such as are in relievo, as figures

of men, animals, &c. are formed in moulds, but finished

with the chisel. The large pieces are made at two op-
erations: one piece is raised with the wheel by three or
four workmen, who hold till it has acquired its proper
figure: which done, they apply to it the other half, which
has been formed in the same manner, uniting the two
with porcelain-earth made liquid b> adding Water to it,

and polishing the juncture with a kind of iron spatula.
After the same manner it is that th*J join the several
pieces of porcelain formed in mould", or by the hand; and
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that they add handles, &c. to the cups, and other works

formed by the wheel.

The moulds arc made after the same manner with those

of our sculptors, viz. of divers pieces which severally

give their respective figure to the several parts of the

model to he represented, and which are afterwards united

to form a mould for an entire figure. The earth they

are made of is yellow, and fat. It is kneaded like pot-

ter's-earth; and when sufficiently mellow, fine, and mod-

erate!} dry. beating it stoutly, they form it into moulds,

according to the works required, either by hand, or on

the wheel.

All the works that are made in moulds are finished by

the hands, with several instruments, proper to dig, smooth,

polish, and to touch up, the strokes that escape the mould,

so that it is rather a work of sculpture than of pottery.

There are some works whereon relievos are added, rea-

dy-made, as dragons, flowers, &c. others that have an

impression in creux, which last are engraved with a kind

of puncheons. In general, all porcelain-works are to be

sheltered from the cold; their natural humidity making
them liable to break when they dry unequally.

PORCH. See Architecture.

PORCUPINE. See Histrix.

PORE, in anatomy, a little interstice or space between
the parts of the skin, serving for perspiration. Sec Cu-
tis, Perspiration, Physiology, &c.

PORELLA, in botany, a genus of mosses, the anthera

of whirl) is multilocular and foraminose.

POROSTEMA, a genus of the polyadelphia polyan-

dria class and order. The calyx is six-parted; no corol-

la; filaments nine, with four anthers on each; capsule

covered, six-celled. There is one species, a tree of Gui-

ana.

PORPHYRY, a genus of stones belonging to the or-

der of saxa. It is found of several different colours, as

green, deep red, purple, black, dark brown, and grey.

Under the name of porphyry, Mr. Kirwau and M. de

Saussure include those stones which contain either felt-

spar, scooerl, quartz, or mica, with other species of crys-

tallized on a siliceous or calcareous ground. There are

a great many different kinds. M. Ferber describes twen-

ty varieties under four species; but in general it is con-

sidered with relation to its ground, which is met with of

the colours already mentioned. When the ground is of

jasper, the porphyry is commonly very hard; the red ge-

nerally contains feltspar in small white dots or specks,

and frequently, together with these, black spots of schocrl.

The green is often magnetic, and is either a jasper or

schoerl, with spots of quartz. Sometimes a porphyry of

one colour contains a fragment of another of a different

colour. Those, that have chert for their ground are fusi-

ble per se. The calcareous porphyry consists of quartz,

feltspar, and mica, in separate grains, united by a calca-

reous cement; and, lastly, the micaceous porphyry consists

of a greenish grey, micaceous ground, in which red felt-

spar and greenish soap-rock are inserted.

The porphyry of the ancients is a most elegant mass
of an extremely firm and compact structure, remarkably
heavy and of a fine strong purple, variegated more or
less with pale red and white; its purple is of all degrees,

from the claret-colour to that of the violet; and its
a
varie-

gations arc rarely disposed in veins, but spots, sometimes
very small, and at others running into large blotches.

It is less fine than many of the ordinary marbles; but it

excels them all in hardness, and is capable of a most ele-

gant polish. It is still found in immense strata in Egypt.
The hard red-lead coloured porphyry, variegated with

black, white, and green, is a most beautiful and valuable

substance. It has the hardness and all the other characters

of the Oriental porphyry; and even greatly excels it in

brightness and in the beauty and variegation of its colours.

It is found in great plenty in (he island of Minorca; and

is well worth importing, being greatly superior to all

the Italian marbles. The hard, pale-red porphyry vari-

egated with black, white, and green, is of a pale flesli-

colour, often approaching to white. It is variegated in

blotches from half an inch to an inch broad. It lakes a

high polish, and emulates all the qualities of the Oriental

porphyry. It is found in immense strata in Arabia Pe-

tr»a, and in the Upper Egypt; and in seperate nodules in

Germany, England, and Ireland.

Ficoroni takes notice of two exquisitely fine columns
of black porphyry in a church at Rome. In Egypt there

are three celebrated obelisks or pillars of porphyry;

one near Cairo, and two at Alexandria. The French
call them aguglias, and in England they are called Cleo-

patra's needles.

The art of cutting porphyry, practised by the ancients,

appears now to be lost. Indeed it is difficult to conceive

what tools they used for fashioning those huge columns
and other porphyry-works, in some of the ancient build-

ings in Rome.
Da Costa, however, supposes, that the method used

by the ancients in cutting and engraving porphyry was
extremely simple, and that it was performed without the

aid of any scientific means that are now lost. He ima-

gines, that, by unwearied diligence, and with numbers
of common tools at great expense, they rudely hewed or

broke the stone into the intended figures, and by contin-

ued application reduced them into more regular designs}

and that they completed the work by polishing it with

great labour, by the aid of particular hard sands found

in Egypt. And he thinks, that in the porphyry-quar-
ries there were layers of grit or loose disunited particles,

analogous to the porphyry, which they carefully sought

for, and used for this work.

PORT, a harbour or place of shelter, where ships ar-

rive with their freight, and customs from goods are

taken.

Port-holes, in a ship, are the holes in the side of the

vessel, through which are put the muzzles of the great

guns. These are shut up in storms, to prevent the wa-

ter from driving through them. The English, Dutch,

and French ships, have the valves or casements fastened

at the top of the port-holes, and the Spanish vessels aside

of them.
Port-royal, the name of two monasteries of cistercian

nuns, in the diocese of Paris; the one near Chevreuse, at

the distance of five leagues from Paris, called Port-royal

of the fields, and the other in Paris, in the suburbs of

St. James's
The nuns of the f< rmer of these monasteries, proving

refractory, were dispersed; when many ecclesiastics,

and others, who weie of the same sentiments as these
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religious, retired to Port Royal, took apartments there,

and printed many books; hence the name of Port-roy-

alists was given to all their party, and their books of

Port-royal:hcnce we say the writers of Port-royal, mes-

sieurs de Port-royal, and the translations and grammars
of Port-royal.

PORTA, or vena porta. See Anatomy.
PORTERAGE. By stat. 39 Geo. III. c. 58, no inn-

keeper, warehouse-keeper, or other person, to whom any
box, basket, package, parcel, truss, game, or other thing

whatsoever, not exceeding fifty-six pounds weight, or
any porter or other person employed by such inn-keeper,

warehouse- keeper, or other person, in porterage, or de-

livery of any such box, parcel, &c. within the cities of

London, Westminster, or borough of Southwark, and
their respective suburbs, and other parts contiguous,

not exceeding half a mile from the end of the carriage-

pavement, in the several streets and places within the

abovementioned limits, shall ask or demand, or receive

or take, in respect of such porterage or delivery, any
greater rate or price than as follows:

Not exceeding a quarter of a mile 5d.

. half a mile Ad.

one mile 6d.

one mile and a half 8<i.

two miles 10</.

For every further distance, not exceeding half a mile,

three- pence additional.

Persons asking or receiving more than the above rates,

shall for every such offence, forfeit a sum not exceeding

20s. nor less than 5s.

PORTICO. See Architecture.
PORTLAND stone is a dull whitish species much

used in buildings about London. It is composed of a

course grit, cemented together by an earthy spar. It

will not strike fire with steel, but makes a violent effer-

vescence with nitric acid. See Freestone.
PORTLAND IA, a genus of the monogynia order, in

the pentandria class of plants, and in the natural method
ranking with those, of which the order is doubtful. The
corolla is elevated and funnel-shaped; the antherre are

longitudinal; the capsule pentagonal, and retuse at top,

bilucular, and crowned with a pentaphyllous calyx.

There are four species. The grandiflora has been par-

ticularly described by Dr. Browne, who has also given

a good figure of it. It has frequently flowered in the

royal garden at Kevv, and in Dr. Pitcairn's at Islington.

The external bark is remarkably rough, furrowed, and
thick: it has no taste. The inner bark is very thin, and
of a dark-brown colour. Its taste is bitter and astrin-

gent, and its virtues are the same as those of the Jesuit's

bark. Infused in spirits or wine with a little orange-
peel, it makes an excellent stomachic tincture.

PORTRAIT. See Painting.
PORTULACA, purslane, a genus of the monogynia

order, in the dodecandria class of plants, and in the na-
tural method ranking under the 13th order, succulent*.
The corolla is pentapetaious; the calyx bifid: the capsule
unilocular, and cut round. There are 12 species, but
the two following are the most remarkable: 1. The ole-

racea, annual, or common Culinary purslane. There
are two varieties; one with deep freen leaves, the o

with yellow leaves; both of which rise from the same

seed. 2. The anacampseros, perennial, or shrubby Cape
purslane. Both these plants are of a succulent nature:

the first is an herbaceous annual, for culinary uses; and
the second a shrubby perennial, raised by the curious

for variety. They are both exotics of a tender quality,

of the temperature of greenhouse or stove plants. The
common culinary purslane is raised annually from seed

for summer use, and is an excellent ingredient in sum-
mer salads, but improper for winter on account of its

cold moist nature. The plant being tender, must be

raised either on a hotbed or in a warm border.

PORTULACARIA, a genus of the class and order

pentandria trigynia. The calyx is two-leaved; the pe-

tals five; seed one, three-sided and winged. There is

one species called purslane-tree.

POSITION. Sec Architecture.
Position, or the rule offalse position, otherwise called

the rule of falsehood, in arithmetic, is a rule so called,

because in calculating on several false numbers taken at

random, as if they were the true ones, and from the dif-

ferences found therein, the number sought is determined.
This rule is either single or double. Single position is

when there happens in the proposition some partition of
numbers into parts proportional, in which case the ques-
tion may be resolved at one operation, by this rule:

Imagine a number at pleasure, and work therewith ac-
cording to the tenor of the question, as if it were the true
number; and what proportion there is between the false

conclusion and the false proportion, such proportion the
given number has to the number sought.

Therefore the number found by augmentation, shall
be the first term of the rule of three; the second number
supposed, the second term; and the given number, the
third. See Arithmetic Or the result is to be regu-
lated by this proportion, viz. As the total arising from
the error, to the true total, so is the supposed part, to
the true one. Example: A, B, and C, designing to buv
a quantity of lead to the value of 140/. agree that B shall
pay as much again as A, and C as much again as B;
what then must each pay?
Now suppose A to pay 10/. then B must pay 20/. and

C 40/, the total of which is 70/. but it should be 14(j/.

Therefore if 70/. should be 140/. what should 10/. be?
Answer, 20/. for A's share, which doubled, makes 40/.

for B's share, and that again doubled, gives 80/. for
share, the total of which is 140/.

Double, position, is when there can be no partition in
the numbers to make a proportion. In this case, there-
fore, you must make a supposition twice, proceeding
therein according to the tenor of the question. If nei-
ther of the supposed numbers solves the proportion, ob-
serve the errors, and whether they are greater or less
than the supposition requires, and" mark the error
cordingly with the sign 4- or— See Chabaci
Then multiply contrariwise the one position by the

other error; and if the errors are both too great, or b
too little, subtract the one product from the other, and
divide the difference of the products by the difference of
errors. If the errors are unlike, as the one -f and the
other —

, add the products, and divide the sum thereof
by the sum »f the errors added together: for the propor-
tion of the errors is the same with the proportion of the
excesses or defects of the numbers supposed to be the
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or the suppositions and their errors be-

ing placed as before, work by this proportion as a gene-

ral rule, viz. as the difference of the errors if alike, or

their sum if alike, to the difference of the suppositions,

so either error, to a fourth number; which accordingly

added to or subtracted from the supposition against it,

will answer the question.

Position, in geometry, is a term sometimes used in

contradistinction to magnitude: thus, a line is said to be

given in position, positione data, when its situation, bear-

ing, or direction, with regard to some other line, is

given: on the contrary, a line is given in magnitude
when its length is given, but not its situation.

POSSE comitatus. Sec Power of the County.
POSSESSION is two-fold, actual and in law. Actu-

al possession is when a man actually enters into lands

and tenements to him descended. Possession in law, is

when the lands or tenements arc descended to a man,
and he has not as yet actually entered into them.

Staundf. ]93.

POST, a military station. Thus the detachments es-

tablished in front of the army are termed out-posts; the

stations on the wings of the army are said to be the posts

of honour, as being the most conspicuous and most ex-

posed. But in the operations of a campaign, a post pro-

perly signifies any spot of ground capable of lodging
soldiers; or any situation, whether fortified or not, where
a body of men may make a stand and engage the enemy
to advantage. The great advantages of good posts, in

carrying on war, as well as the mode of securing them,
are only learned by experience. Barbarous nations

disdain the choice of posts, or at least are contented

with such as immediately fall in their way; they trust

solely or chiefly to strength and courage: and hence the

fate of a kingdom may be decided by the event of a bat-

tle. But enlightened and experienced officers make the

choice of posts a principal object of attention. The use

of them is chiefly felt in a defensive war against an in-

vading enemy; as, by carrying on a war of posts in a

country where this can be done to advantage, the most
formidable army may be so harrassed and reduced, that

all its enterprises may be rendered abortive.

In the choice of a post, the general rules to be attend-

ed to arc, that it should be convenient for sending out

parties to reconnoitre, surprise, or intercept the enemy;
that if possible it may have some natural defence, as a
wood, a river, or a morass, in front or flank, or at least

that it be difficult of access, and susceptible of speedy

fortification that it shall be so situated as to preserve a

communication with the main army, and have covered

places in the rear to favour a retreat; that it may com-
mand a vitw of all the approaches to it, so that the ene-

my cannot advance unperceived and rest concealed,

while the detachment stationed in the post are forced to

remain under arms; that it is not commanded by any

neighbouring heights; and proportioned in extent to the

number of men who are to occupy and defend it. It is

not to be expected that all these advantages will often be

found united; but those posts ought to be selected which
offer the greatest number of them.

Post, an operation in book-keeping. See Book-

Post, a conveyance for letters or despatches. Eng-

land appears to be the first country in Europe, which
formed a regular establishment for this purpose: though
it was not till a late period that it assumed any thing like

a regular form even here. In the reign of Edward VI.,

however, some species of posts must have been set up,

as an act of parliament passed in 1.548, fixing the rate

of post-horses at one penny per mile: the post-horses

here referred to were, it is probable, chiefly for travel-

ling, and the carriage of letters or packets only an occa-

sional service. In 1581, we find in Camden's Annate
mention made of a chief postmaster for England being

appointed. How his office was managed, does not
clearly appear; the limited state of the correspondence
of the country probably rendered it of trifling conse-

quence. King James I. originally erected a post-ofuYo

under the controul of one Matthew de Quester, or da
PEquester, for the conveyance of letters to and from
foreign parts; which office was afterwards claimed by
lord Stanhope, but was confirmed and continued to Wil-
liam Frizel and Thomas Witherings, by king Charles I.,

in 1632. Previous to this time, it would appear that

private persons were in the habit of conveying letters

to and from foreign parts; all such interference with
the postmaster's office is, therefore, expressly prohibit-

ed. King Charles, in 1635, erected a letter-office fir

England and Scotland, under the direction of the above

Thomas Witherings. The rates of postage then estab-

lished were, two-pence for every single letter for a dis-

tance under 80 miles; four-pence from 80 to 140 miles;

six-pence above 140 miles. Tl* allowance to the post-

masters on the road, for horses employed in these posts,

was fixed at two-pence halfpenny per mile for every

single horse. All private inland posts were discharged

at this time; and in 1637, all private foreign posts wcra

in like manner prohibited. The posts thus established,

however, extended only to a few of the principal roads;

and the times of transmission were not in every case so

certain as they ought to have been.

Witherings was superceded for abuses in the execu-

tion of his offices in 1640, and they were sequestrated in-

to the hands of Philip Burlamachy, to be exercised un-

der the care and oversight of the king's principal secre-

tary of state. On the breaking out of the civil war,

great confusions and interruptions were necessarily oc-

casioned in the conduct of the letter-office; but it was

about that time that the outline of the present more ex-

tended and regular plan seems to have been conceived by

Mr. Edmund Prideaux, who was afterwards appointed

attorney-general to the commonwealth. He was chair-

man of a committee in 1642, for considering the rate of

postage to be set upon inland letters; and some time was

appointed postmaster by an ordinance of both houses of

parliament, in the execution of which office he first esta-

blished a weekly conveyance of letters into all parts of

the nation. In 165S; this revenue was farmed for 10.000J.

for England, Scotland, and Ireland; and after the

charge of maintaining postmasters, to the amount of

7000/. per annum was saved to the public. Prideaux's

emoluments being considerable, the common council of

London endeavoured to erect another post-office in op-

position to his; but they were checked by a resolution of

the house of commons, declaring that the office of post-

master is, and ought to be, in the sole power and dispo-
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sal of the parliament. This office was farmed by one

Maubey, in 1654. In 1656, anew am! regular general

post-office was erected by the authority of the Protector

and bis parliament, upon nearly the same model that

has been ever since adopted, with the following rates of

postage: for 80 miles distance, a single letter two-pence;

for a greater distance, not out of England, three-pence;

to Scotland, four-pence. By an act of parliament pas-

sed soon after the Restoration in 1660, the regulations

settled in 1656 were re-established, and a general-post-

office, similar to the former, but with some improve-

ments, was erected. In 1663, the revenue of the post-

office was found to produce 21,500/. annually. In 1685,

it was made over to the king, as a branch of his pri-

vate income, and was then estimated at 65,000/. per

annum. The year after the Revolution, the amount of

the post-office revenue was 90,504/. 10s. 6d. At the

Union, the produce of the English post-office was stated

to be 101,101/. In 1711, the former establishments of

separate post-offices for England and Scotland were abo-

lisbed; and by the stat. 9 Anne, c. 10. one general post-

office, and one postmaster-general, were established for

the whole united kingdom; and this post-master was em-

powered to erect chief letter-offices at Edinburg, at

Dublin, at New York, and other proper places in Ame-
rica, and the West Indies. The rates of postage were

also increased at this time, as follows: In England, for

all distances under 80 miles, three-pence; above 80

miles, four-pence. From London to Edinburgh, six-

pence. In Scotland, under 50 miles, two-pence; from

50 to 80 miles, three-pence; above 80 miles, four-pence.

In Ireland, under 40 miles, two-pence; above 40 miles,

four-pence. By the above act, all persons, except those

employed by the postmaster, were strictly prohibited

from conveying letters. That year the gross amount
of the post-office was 111,461/. 17s. \0d. The nctt

amount, on a medium of the three preceding years, was,

in the printed report of the commissioners for the equi-

valent, stated to be for England, 62,000/., and for Scot-

land, 2000/. In 1754, the gross revenue of the post-

office for Great Britain amounted to 210,663/.; in 1764,

to 281,535/.; and in 1774, to 345,321/. The privilege

of franking letters had been enjoyed by members of

parliament from the first erection of the post-office; the

original design of this exemption was, that they might
correspond freely with their constituents on the busi-

ness of the nation. By degrees the privilege came to

be shamefully abused, and was carried so far, that it

was not uncommon for the servants of members of par-

liament to procure a number of franks for the purpose

of selling them; an abuse which was easily practised, as

nothing more was required for a letter's passing free

than the subscription of a member on the cover. To
rest lain these frauds, it was enacted, i ti 1764, that no
letter should pass free unless the whole direction was of

the member's writing, and his subscription annexed.

Even this was found too great a latitude; and by a new
regulation in 1784, no letter was permitted to go free,

unless the date was marked on the cover in the mem-
ber's own band-writing, and the letter put into the of-

fice the same day. That year the rates of postage were
raised in the following proportions: an addition of one
penny lor a single stage; one penny from London to
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Edinburgh; one penny for any distance under, and t'.vo-

pence for any distance above 150 miles. An additi

the revenue of 120,000/. was estimated to arise from
these regulations and additional rates. In all the state-

ments of duties upon postage of letters given in this ac-

count, the rates mentioned are those upon single letters:

double letters pay double, treble letters treble, an ounce
weight quadruple postage; all above are charged by the

weight, in the same proportion.

About the year 1784, a great improvement was made
it) the mode of conveying the mails, upon a plan first

suggested in 1782, by Mr. John Palmer. Diligences
and stage coaches, he observed, were established to eve-

ry town of note in the kingdom; and he proposed that

government, instead of sending the mails in the old

mode, by a boy on horseback, and in carts, should con-
tract with the masters of these diligences to carry the
mail, along with a guard for its protection. This plan,
he showed, could not fail to ensure much more expedi-
tious conveyance, the rate of travelling in diligences
being far quicker than the rate of the post; and it was
easy to carry it into execution with little additional ex-
pense, as the coach owners would have a strong induce-
ment to contract at a cheap rate for conveying the mail,
on account of the additional recommendation to passen-
gers, their carriages would thereby acquire in point of
security, regularity, and dispatch. Though govern-
ment heartily approved of this plan, and the public at
large were satisfied of its utility, yet, like all new
schemes, however beneficial, it met with a strong oppo-
sition: it was represented by a number of the oldest
and ablest officers in the post-office, not only as imprac-
ticable, but dangerous to commerce and the revenue.
Notwithstanding this opposition, however, it was at

last established, and gradually extended to many differ-

ent parts of the kingdom; and, upon a fair comparison,
it appeared that the revenue was very considerably im-
proved, though Mr. Palmer's numerous reforms, and
the great number of new appointments which they ren-
dered necessary, greatly increased the former expense
of management. The conveyance of the mails on the
new plan was contracted for, after the two first year's
trial, at 20,000/. per annum less than the sum first esti-

mated by Mr. Palmer.
The present establishment ol the general post-office

for Great Britain, consists of a postmaster-general, to
the duties of which station there have, for many yet
past, been two persons appointed, under the title of joint
postmasters-general; a secretary; upwards of 150 assist-

ants and clerks for the head tetter-office in London, un-
der the direction of a superintending president of the in-

land-letter department; and a comptroller of the foreign-
letter office. Near 600 deputy-post masters, throughout
the kingdom, act under one principal and nine riding
surveyors. There are also distinct offices and del
acting under an accountant-general and receiver-gene-

ral; as well as a separate establishment for the two-
penny, formerly the penny-post, which, since the aboli-

tion of Mr. Palmer's appointment of surveyor and
; 'toiler-general, has been new modelled and greatly

improved in all its branches. There is likewise a nost-

raaater-general of Scotland, with a secretary, comptrol-
ler, surveyors, and a separate establishment of all the
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ka at Edinburgh, acting under

orders of the j;>int postmasters-general in London.
I'lio annual expense of management is about 150,000*.

and the gross produce exceeds 700,000/. a year.

r the present, rates of postage, and the laws respect-

ranking, see Letter.
tion can be maintained against the postmaster-

i i itl for the loss of bills or articles sent in letters by

the po-.t, and lost. Many attempts have been made by

postmasters in country towns, to charge an halfpenny

or penny each letter, on delivery at the houses in the

town, above the parliamentary rates, under pretence

that they were not obliged to carry letters out o!' the of-

fice gratis: but it has been repeatedly decided, that such

demand is illegal, and that they are bound to deliver the

letters to the inhabitants within the usual and establish-

ed limits of the town, without any addition to the rate of

postage. 5 Bur. 5709.

Post two penny, a post established for the benefit of

London, and other ports adjacent, whereby any letter or

bin all parrel is speedily and safely conveyed to and from
all places within the bills of mortality, or within ten

miles of the city. It is now managed by the general post-

office, and receiving-houses arc established in most of the

principal streets for the more convenient transmission of

the letters.

Letters were originally conveyed by this office at the

rate of one-penny: but the rate has been lately raised to

two-pence, and for letters off the stones the rate is three-

pence.

Post, a particular mode of travelling. A person is said

to travel post, in contradistinction to common journey
travelling, when, in place of going on during his whole

journey in the same vehicle, and with the same horses,

he stops at different stages, to provide fresh horses or

carriages, for the sake, of greater convenience and expe-

dition. As he thus uses the same mode of travelling that

is employed for the common post, he is said to travel

post, or in post, i.e. in the manner of a post.

In tracing the origin of posts, it appears that the more
ancient establishments of this kind were fully as much
for travelling stations as the conveyance of letters. The
relays of horses provided at these public stations for the

messengers of the print e. were occasionally, by special

licence, allowed to be used by other travellers who had
sufficient interest at court. Frequent demands of this na-

ture would suggest the expedient of having in readiness

supplies of fresh horses or carriages over and above

what the public service required, to be hired out to other

travellers on payment of an adequate price. We find,

therefore, that in former times, the post-masters alone

were in use to let out horses for riding post, the rates of

which were fixed in 1548, by a statute of Edward VI.,

at one penny per mile. In what situation the state of the

kingdom was with regard to travelling post for more
than a century after this period, we cannot now certain-

ly discover; but in the statute re-establishing the post-

office r\ 1GG0, it is enacted, that none but the post mas-
ter, his deputies, or assigns, shall furnish post-horses

for travellers; with a proviso, however, that if he has
them not ready in half an hour after being demanded,
the traveller shall be at liberty to provide himself else-

where. The same prohibition is contained in the act es-

tablishing the Scots post-office in 16-95, as well as in the
subsequent act of queen Anne, erecting the general of-

fice for the united kingdom. It is doubful, howei
whether it ever was strictly enforced. By an explanato-
ry act of 26 Geo. II. the prohibition is confined to post
horses only, and every person declared to be at liberty

to furnish carriages of every kind for riding post. This
regulation has, in fact, done away the prohibition, as
hardly any person now thinks of travelling post, except
in a carriage.

The rate fixed by the act 1695, in Scotland, for a
horse, riding post, was three-pence per Scotch mile. By
the act 9 Anne. c. 10. three-pence a mile without, and
four-pence a mile with, a guide, was the snm fixed for
each horse riding post. The increase of commerce, and
necessity for a speedy communication between different
parts of the kingdom, have brought the mode of travel-
ling post so much into use, that upon every great road in
the kingdom, post chaises are now in readiness at pro-
per distances; and the convenience of posting is enjoyed
in Britain to a degree far superior to what is to be met
with in any other country whatever.

Posting ut last appeared to the legislature a proper
object of taxation. In 1779 the first act was passed, im-
posing duties on horses hired either by themselves or to
run in carriages travelling post; the duties were, one
penny per mile on each horse if hired by the mile or
stage, and one shilling per day if hired by the day.
Every person letting out such horses was also obliged to
take out a licence at five shillings per annum. These du-
ties were next year repealed, and new duties imposed,
of one penny per mile on each horse hired by the mile
or stage, and one shilling and six-pence on each if hired
by the day. A number of additional regulations were at
the same time enacted for securing these duties. An ad-
dition of one halfpenny per mile, or three-pence per day,
for each horse riding post, was imposed in 1785, by stat.

25 Geo. III. c. 51. The duty is secured by obliging eve-
ry letter of horses to deliver to the person hiring them a
ticket, expressing the number of horses hired, and either
the distance in miles to be travelled, or that the horses
are hired by the day. as the case happens to be. These
tickets must be delivered to the bar-keeper at the first

turnpike through which the traveller passes; and the
turnpike-keeper gives, if demanded, what is termed an
exchange, ticket, to be produced at the next turnpike.
The stamp-office issues to the person licenced to let post
horses such a number of these tickets as is required, and
tiiese must be regularly accounted for by the person to

whom they are issued. As an effectual cheek upon his

account, the turnpike-keeper is obliged to return baekto
the stamp-office all the tickets he takes up from travel-
lers. Evasions are by these means rendered difficult to

be practised without running a great risk of detection.
In 1787, for the more effectually levying the post-horse
duties, a law was passed authorising the commissioners
of the stamp-office to let them to farm by public auction,
for a sum not less than the produce in the year ending
1st August 1786.

In the advertisement published by the commissioners
in consequence of this law, previous to the receiving pro-
posals for farming them, the total amount of the duty
for Great Britain is stated to have been, at the period
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above referred to, 119,873£. The sum for which that du-

ty was farmed in 1794, amounted in all to 140,000L of

which the district of North Britain was 6000/.

POST DISSEISIN, a writ for him that having re-

covered land or tenements by praecipe quod reddat, upon
default of reddition is again disseised by the former dis-

seisor.

POSTEA, is the return of the proceedings by nisi prius

into the court of common pleas after a verdict, and there

afterwards recorded. Plowd. 211.

POSTERN, in fortification, is a small gate generally
made in the angle of the flank of a bastion, or in that of
the curtain, or near the orillon, descending into the ditch;

by which the garrison may march in and out unperceiv-
cd by the enemy, either to relieve the works, or to make
private sallies, &c.

POSTULATE, in mathematics, &c, is described to

be such an easy, and self-evident supposition, as needs
no explication or illustration to lender it intelligible; as,

that a right line may be drawn from one point to another.

POTAMOGETON, pond-weed, a genus of the tctran-

dria tetragynia class of plants, the corolla whereof con-

sists of four roundish obtuse, hollow, patent, and un-

guiculated petals: there is no pericarpium; the seeds are

four in |number, roundish and accumulated, gibbous

on one side, and compressed and angulatcd on the other.

This plant has a refrigerating virtue, and is recommend-
ed in the cure of old ulcers. There are 14 species.

POTASS. If a sufficient quantity of wood is burnt

to ashes, and these ashes afterwards washed repeatedly

with water till it comes off free from any taste, and if

this liquid is filtrated and evaporated to dryness, the sub-

stance which remains behind is potass; not, however, in

a state of purity, for it is contaminated with several other

substances, but sufficiently pure to exhibit many of its

properties. In this state it occurs in commerce under

the name of potash. When heated to redness, many of

its impurities are burnt off; it becomes much whiter than

before, and is then known in commerce by the name of

pearl ash. Still, however, it is contaminated with many
foreign bodies, and is itself combined with carbonic acid

gas, which blunts all its properties. It may be obtained

perfectly pure by the following process:

1. Mix it with twice its weight of quicklime, and ten

times its weight of pure water. Boil the mixture for

some bonis in a clean iron vessel, or allow it to remain
for 48 hours in a close glass vessel, shaking it occasion-

ally. Then pass it through a filter. Boil the liquid ob-

tained in a silver vessel very rapidly, till it is so much
concentrated as to assume when cold the consistence of

honey. Then pour upon it a quantity of alcohol equal

in weight to one-third of the pearl-ash employed. Shake
the mixture, put it on the fire, let it boil for a minute or
two. then pour it into a glass vessel and cork it up. The
solution gradually separates itself into two strata; the

lowestjconsists of the impurities, partly dissolved in wa-
ter and partly in a solid state; the upper most consists

of the pure potass dissolved in alcohol, and is of a red-

dish-brown colour. Decant this alcohol solution into a
silver bason, and evaporate it rapidly till a black charry
crust forms on the surface, and the liquid below acquires

such consistence as to become solid on cooling. Then
remove the black crust, and pour the solution into a
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porcelain vessel. When cold, it concretes into a fine white

substace, which is pure potass. It must be broken to

pieces, and put into an air-tight phial.

For this process we are indebted to Berthollet. The
following, which was proposed by Lowitz of Peters-

burgh, is less expensive. The potash of commerce and
quicklime are to be boiied together as above described.

The filtered liquor is then to be evaporated till a thick

pellicle appears on its surface, and afterwards allowed

to cool; and all the crystals which have formed arc to

be separated, for they consist of foreign -alts. The eva-

poration is then to be continued in an iron pot; and, du-
ring the process, the pellicle which forms on the surface
is to be carefully taken off with an iron skimmer. When
no more pellicle appears, and when the matter ceases
to boil, it is to be taken off the fire, and must be con-
stantly agitated with an iron spatula while cooling. It

is then to be dissolved in double its own weight of cold
water. This solution is to be filtered and evaporated in

a retort (not of glass, because potass in this state dis-

solves glass), till it begins to deposit regularxrystals.
If the mass consolidates everso little by cooling, a small
quantity of water is to be added, and it must "be heated
again. When a sufficient number of crystals have been
formed, the liquor which swims over them, and which
has assumed a very brown colour, must be decanted off,

and kept in a well-closed bottle till the brown matter
has subsided, and then it may be evaporated as befure,
and more crystals obtained.

The theory of these processes is obvious: the lime se-
parates the carbonic acid, for which it has a stronger
affinity; and the alcohol or the evaporation separates all
the other foreign ingredients.

As potass is never obtained at first in a state of purity,
but always combined with carbonic acid, it was long be-
fore chemists understood to what the changes produced
upon it by lime were owing. At last, in 1756, Dr. Black
proved, by the most ingenious and satisfactory analysis,
that the potass which the world had considered as a sim-
ple substance, was really a compound, consisting of pot-
ass and carbonic acid; that lime deprived it of this acid;
and that it became more active by becoming more simple.
That potass was known to the ancient Gauls and Ger-

mans cannot be doubted, as they were the inventors of
soap, which, Pliny informs us, they composed of ashes
and tallow. These ashes (for he mentions the ashes of
the beech tree particularly;, were nothingelsc but potass;
not, however, in a state of purity. The *•*«, too, men-
tioned by Aristophanes and Plato, appears to have been
a ley made of the same kind of ashes. The alchym
were well acquainted with it; and it has been in ei

period very much employed in chemical researches. It
was long distinguished among us by the name of vege-
table alkali, because it is obtained from vegetables, and
because it waslong thought to be peculiar to the vegetable
kingdom; but this is now known to be a mistake, "it was
called also salt of tartar, because it may be obtained by
burning the salt called tartar. Mr. Kirwau has given it the
name of tartarin, Dr. Pearson has called it vegalkali,
Klaproth kali, and Dr. Black lixiva. By most British
chemists it is called potash: but this term, in Comn
language, signifies the carbonat of potass, or the pot
of commerce. For in fact, till Berthollet published his



POTASS.

mists had never examined
potass in a state of complete purity.

- a brittle substance of a white colour, and
•II resembling that which is perceived during the

king of quicklime. Its taste is remarkably acrid; and
3 > exceedingly corrosive, that when applied to any

part of the body, it destroys it almost instantaneously.

On account of this property, it lias been called caustic,

and is often used by surgeons under the name of the po-

tential cautery, to open abcesses, and to destroy useless

or hurtful excrescences. Its specific gravity is 1.70.

When heated it melts; at a red beat it swells, and eva-

porates slowly in a white acrid smoke. A strong heat

gives it a greenish tinge, but produces no other alteration
r

. Potass is not altered, by exposure to light.

When exposed to the air, it soon attracts moisture, and
is converted into a liquid; at the same time it combines
with carbonic acid, for which it has a strong affinity.

5. It has a very strong affinity for water. At the com-
mon temperature of the air, one part of water dissolves

two parts of potass. The solusion is transparent, very
dense, and almost of the consistence of oil. It is in this

state that potass is usually employed by chemists. When
four parts of potass in powder, and one of snow are mix-
ed together, the mixture becomes liquid, and at the same
time absorbs a quantity of caloric. This mixture was
employed by Lowitz to produce artificial cold. When the

aqueous solution of potass is evaporated to a proper
consistency, the potass crystallizes. The shape of its

crystals is very different, according^to the way in which
they have been produced. When allowed to form sponta-

neously, they are octahedrons in groups, and contain

0.43 of water. When formed by evaporation on the fire,

they assume the figure of very thin transparent blades

of extraordinary magnitude, which, by an assemblage

of lines crossing each other in prodigious numbers, pre-

sent an aggregate of cells or cavities, commonly so very

close, that the vessel may he inverted without losing one
drop of the liquid which it contains.

4. Potass shows no disposition to unite with oxygen,
neither is it altered by the action of any of the compounds
into which oxygen enters, though it has a strong tenden-

cy to unite with several of these compounds.
5. It unites with none of the simple combustibles ex-

cept sulphur. Carbon and hydrogen do not act upon it

at all; neither does it produce any alteration in them,

but it acts upon phosphorus with considerable energy.

When three parts of sulphur and one of potass are tri-

turated together in a glass mortar, the sulphur acquires

a green colour, the mixture becomes hot, and exbales

an aliaceous odour. It gradually attracts moisture from

the air, and is totally soluble in water. When two parts

of potass and one of sulphur are heated in a crucible,

they melt and combine, and form sulphurct of potass.

The potash of commerce may be also employed; for the

carbonic acid separates in the form of a gas during the

combination of the potass and sulphur. When the fusion

is complete, the sulphuret is to be poured upon a marble

slab; and as soon as it congeals, it must be broken to

pieces, and set by into a weli-corked phial.

Sulphuret of potass, thus prepared, is of a brown co-

lour, not unlike the liver of animals. Hence it was for-

iy called hepar sulphuris. "liver of sulphur;" but

when exposed to the air, it soon becomes green, ami even

white. It is hard, brittle, and has a glassy fracture. Its

taste is acrid, caustic, and bitter, anil it leaves a brown

stain upon the skin. It has no other smell than that of

sublimed sulphur. YVIicn exposed to a violent heat the

sulphur sublimes, and the potass remains in a state of

purity. This sulphuret converts vegetable blues to green,

and soon destroys them. When heated with charcoal, it

dissolves, and combines with it.

When sulphuret of potass is exposed to the air, or when
it is moistened with water, its properties very soon

change. It acquires a green colour, and exhales the

odour of sulphureted hydrogen gas. This change is ow-

ing to the formation of a quantity of sulphureted hydro-

gen, in consequence of the decomposition of the water.

This new-formed substance combines with the sulphuret,

and converts it into hydrogenated sulphurct of potass,

which is soluble in water, and has a brownish green co-

lour. It maybe formed also by boiling in water two parts

of potass and one part of sulphur. Sulphuret of potass

produces no change upon air, but hydrogenated sulphu-

ret gradually absorbs oxygen. When inclosed in a vessel

with a quantity of air, it soon absorbs all the oxygen of

that portion, and leaves nothing but azotic gas. This
fact, which was first observed by Scheele, induced him to

use hydrogenated sulphuret to measure the quantity of

oxygen contained in any given portion of atmospheric
air. Hydrogenated sulphuret is capable of oxydizing
and dissolving almost all the metals. We are indebted to

M. Berthollet for the first accurate account of the differ-

ence between these two substances.

Potass cannot be combined with phosphorus by any
method at present known. But when potass, dissolved in

water, is heated over phosphorus in a retort, the water

is gradually decomposed, part of the phosphorus is con-

verted into phosphoric acid, and a great quantity of phos-

phureted hydrogen gas is emitted, which takes fire as

usual as soon as it comes into contact with the air of the

atmosphere. It was by this process that Gemgembre
first obtained phosphureted hydrogen gas.

6. It does not appear that potass is capable of uniting

with azote, or even of acting on it at all; but with mu-

riatic acid it unites very readily, and forms the compound
known by the name of muriat of soda.

7. Potass does not combine with any of the metals;

but some of the metals which have a strong affinity for

oxygen, when put into a solution of potass in water, es-

pecially if heat is applied, are gradually oxydized. This

is the case with molybdenum, zinc, and iron. Tin also

is oxydized in a very small proportion; and this seems

also to be the case with manganese.
It is capable of dissolving a considerable number of the

metallic oxides; and in some cases it deprives them of a

dose of their oxygen. Thus, when poured upon the red

oxide of iron it soon converts it into the black. The
cause of this change is unknown. It has been ascertain-

ed, that the oxides of the following metals are soluble in

potass.

Tin, Arsenic,
Nickel, Cobalt,
Zinc, Manganese,
Antimony, Tungsten,
Tellurium, Molybdenum.
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But the nature of these solutions has not hitherto been

examined with any degree of attention; though the sub-

ject, is remarkably curious, and promises to throw light

both upon the nature of alkalies and metals.

The affinities of potass arc as follow;

Sulphuric acid, Citric,

Nitric, Lactic,

Muriatic, Benzoic,

Phosphoric, Sulphurous,
Fluoric, Acetic,

Oxalic, Saclactic,

Tartaric, Boracic,

Arsenic, Carbonic,

Succinic, Prussic.

Potass has never yet been decomposed. Several che-

mists, indeed, have conjectured, that it is a compound of

lime and azote: and some persons have even endeavour-

ed to prove this by experiment; but none of their proofs

are at all satisfactory. We ought, therefore, perhaps, in

strict propriety, to have assigned it a place among our

enumeration of simple bodies in the article chemistry; but

as it is excluded by most of the foreign chemists, we
thought it least likely to promote confusion to follow their

arrangement. Besides, we are certain, from a variety

of facts, that all the alkalies are compounds. One of

them has actually been decompounded; and the other two

have been detected in the act of formation, though the in-

gredients which compose them have not hitherto been dis-

covered. Morvcau and Desormes indeed announced,

some time ago, that they considered potass as a compound
of hydrogen and lime. Their chief proofs were the ap-

pearance of lime, when the salt, composed of hypcroxygc-

nized muriatic acid and potass, is strongly heated with

phosphoric acid in a crucible of plantinum; and a mani-

fest combustion together with the deposition of lime, when
charcoal and potass are in like maimer exposed to a strong

heat in a platinum crucible. But these, and the other ex-

perimental proofs, being examined by Darracq, that ac-

curate chemist ascertained that the results obtained by
Desormes and Morvcau were owing, in most cases, to the

impurity of the potass with which they had made their

experiments; while in others, they had drawn wrong in-

ferences from mistaken resemblances. Their hypothesis

of course cannot be maintained.

Potass is of the highest importance, not only in che-

mistry, where it is employed for a great variety of pur-

poses, but also in many arts, and manufactures; as wash-

ing, bleaching, dying, glass-making, and others, as will

appear on an inspection of these articles. It is employ-

ed also in surgery and medicine.

POTATOE. See Soianum.
POTENT, or Potence, in heraldry, a term for a

kind of a cross, whose ends all terminate like the head of

a crutch.

POTENTILLA, silver-weed, ivild tansey, or cinque-

foil, a genus of the pentagynia order, in the icosandria

(lass of plants, and In the natural method ranking under
the 35th order, senticostt. The calyx is decemfid; there

are five petals; the seeds roundish, naked, and affixed to

a small dry receptacle. There are S2 species, the must

noted are:

l. The fruticosa, or shrubby potentilla, commonly cal-

led shrub-cinquefoil. This is a beautiful deciduous flow-

ering shrub, worthy a place in every curious c

It grows wild in Yorkshire, and other northern partsof

England, &c. but has been loug cultivated in garde

an ornamental shrub. 2. The rcptans, or creeping ona

mon five-leaved potentilla, or five-leaved gra . The
rupestris, or mountain upright cinquefoil, having the

stalks terminated by small white flowers. 4. The re< ta,

or erect seven lobed yellow cinquefoil, has the stalks

terminated by corymbose clusters of yellow flowers. 5.

The fragaroides, or strawberry-like trailing potentilla.

This species bears a great resemblance to the small ste-

rile strawberry plants. 6. The argentea, silvery up-

right potentilla, with small yellow flowers.

All these plants flower in June and July; the (lowers

are composed each of five roundish petals, and about 20
stamina. They arc all very hardy, and may be em-
ployed in the different compartments of the pleasure

ground. Their propagation is very easy.

POTERIUM, garden burnell, a genus of the polyan-

dria order, in the moncecia class of plants, and in the na-
tural method ranking under the 54th order, miscellanea?.

The male calyx is tetraphyllous; the corolla quadripar-
tite; and 'there are from 30 to 40 stamina. The female
calyx is tetraphyllous; the corolla quadripartite; there
are two pistils; the bell is formed of the indurated tube
of the corolla. There are five species, the most remarka-
ble are: 1. The sanguisorba, or common garden burnet.

This species grows wild in England in chalky soils, but
has been long cultivated as a sallad herb for winter and
spring use, it being of a warm nature; the young leaves
are the useful parts. It is perennial in root, and retains

its radical leaves all the year, but the stalks are annual.
2. The hybridum, hybrid agrimony-leaved Montpellier
burnet. This species often proves biennial; but, by cut-

ting down some of the stalks before they flower, it will

cause it to multiply at bottom, and become abiding. 3.

Porterium spinosum, shrubby spinous burnet of Creta.
Burnet is of a cordial nature; in summer, the leaves

are used for cool tankards, to give the wine an agreeable
flavour. The powder of the root of the first species is

commended against spitting of blood, bleeding at the nose,
dysenteries, and deseases attended with violent secretions.
In winter and spring, the young tender leaves are used
in salads. Its uses as food for cattle arc well known.
POTIIOS, a genus of the polyandria order, in the %y-

nandria class of plants. The spatha or sheath is a simple
spadix covered; there is no calyx, but four petals, and as
many stamina; the berries dispennous.
POTSTONE, a mineral found in nests and beds, and

is always amorphous. Its structure is often slaty; frac-

ture undulatingly foliated, greasy and brittle. Specific
gravity from 2.85 to 3.02. Colour grey, with a shade of
green, and sometimes of red or yellow, sometimes leek-

green and sometimes speckled with red. Potstone is not
much affected by the fire, and is made into utensils for

boiling water: hence its name. It consists of

38 magnesia
38 silica

7 alumina
5 iron

1 carbonat of lime
1 fluoric acid

POTTERY, the manufacture of earthen ware, or the
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art of making earthen vessels. In a general sense, there-

fore, it applies to all the different branches. Sec Delft-
ware, Stone-wake, and Porcelain, &c. In a more
particular sense it is confined to the coarser kinds, such

as the making of garden -pots, kc. The wheel ami lathe

are the chief and almost the only instruments in pottery:

the first for large works, and the last for small. The
potter's wheel consists principally in the nut, which is a

beam .or axis, whose foot or pivot, plays perpendicularly

on a freestone sole or bottom. From the four corners of

this beam, which docs not exceed two feet in height, arise

four iron bars, called the spokes of the wheel,- which form-

ing diagonal lines with the beam, descend and arc fasten-

ed at bottom to the edges of a strong wooden circle, four

feet in diameter, perfectly like the felloe of a coach-wheel,

except that it has neither axis nor radii, and is only joined

to the beam, which serves it as an axis by the iron bars.

The top of the nut is flat, of a circular figure, and a foot in

diameter; and on this is laid the clay which is to be turn-

ed and fashioned. The wheel thus disposed is encompas-

sed with four sides of four different pieces of wood fasten-

ed on a wooden frame; the hind-piece, which is that on

which the workman sits, is made a little inclining to-

wards the wheel; on the fore-piece is placed the prepar-

ed earth; on the side-pieces he rests his feet, and these are

made inclining to give him more or less room. Having
prepared the earth, the potter lays a round piece of it

on the circular head of the nut, and, sitting down, turns

the wheel with his feet till it has got the proper velocity;

then, wetting his hands with water, he presses his fist or

his finger-ends into the middle of the lump, and thus

forms the cavity of the vessel, continuing to w iden it

from the middle; and thus turning the inside into form

with one hand, while he proportions the outside with the

other, the wheel constantly turning all the while, and he

wetting his hands from time to time. When the vessel

is too thick, lie uses a flat piece of iron, somewhat sharp

pn the edge, to pare off what is redundant; and when it

is finished, it is taken off from the circular head by a wire

passed under the vessel.

The potter's lathe is also a kind of wheel, but more

simple and slight than the former: its three chief mem-
bers are an iron beam or axis three feet and a half high,

and two feet and a half in diameter, placed horizontally

at the top of the beam, and serving to form the vessel

upon; and another larger wooden wheel, all of a piece,

three inches thick, and two or three feet broad, fastened

to the same beam at the bottom, and parallel to the ho-

rizon. The beam or axis turns by a pivot at tiie bottom

in an iron stand. The workman gives the motion to the

lathe with his feet, by pushing the great wheel alternately

with each foot, still giving it a greater or lesser degree

of motion as his work requires. They work with the

lathe with the same instruments, and after the same

manner as with the wheel. The mouldings are formed

by holding a piece of wood or iron, cut in the form of the

moulding to the vessel, while the wheel is turning round;

but the Yeet and handles are made by themselves, and

set on with the hand; and if there is any sculpture in the

work, it is usually done iu wooden moulds, and stuck on

piece by piece on the outside of the vessel. For the

glazing of the work, see Glazing.
POUNCE, gum sandarach pounded and sifted very

finr, to rub on paper, in order to preserve it from sink-

ing, and to make it more fit to write upon. Pounce i-,

also a little heat of charcoal dust, inclosed in a piece of

muslin or some other open stuff to be passed over holes

pricked in a work, in order to mark the lines or designs

on paper, silk, &c. placed underneath; which are to be

afterwards finished with a pen and ink, a needle, or the

like. This kind of pounce is much used by embroiderers,

to transfer their patterns upon stuffs; by lace-makers,

and sometimes also by engravers.

POUND, a standard-weight, for the proportion ami
subdivisions of which, see >S'eight.

Pound also denotes a money of account; so called be-

cause the ancient pound of silver weighed a pound troy.

See Money.
POURSUIVANT, or Pursuivant, in heraldry, the

lowest order of officers at arms. The poursnivants arc

properly attendants on the heralds, when they marshal
public ceremonies. Of these, in England, there were
formerly many, but at present there are only four, viz.

blue*mantle, rouge-cross, rouge-dragon, and portcullice.

In Scotland, there is only one king at arms, who isstiled

lion, and has no less than six heralds, and as many pour-

suivants, and a great many messengers at arms under
him.

POWER, in mechanics, denotes any force, whether of

a man, a horse, a spring, the wind, water, &c. which
being applied to a machine, tends to produce motion.
Powers, in arithmetic and algebra, are nothing but

the products arising from the continual multiplication of

a number, or quantity, into itself: thus, 2, 4, 8, 16, 32,

&c. are the powers of the number 2; and ft, ft2 , a3
, a*, &c.

the powers of the quantity ft; which operation is called

involution.

Powers of the same quantity are multiplied by only

adding their exponents, and making their sum the expo-

nent of the product: thus, a4 x a5 = a = a9
. Again,

the rule for dividing powers of the same quantity, is to

subtract the exponents, and make the difference the

exponent of the quotient: thus,
as 6 2

= a*.

Negative powers, as well as positive, are multiplied by

adding, and divided by subtracting their exponents, as

above. And, in general, any positive power of a, mul-

tiplied by a negative power of ft, of an equal exponent,

gives unit for the product; for the positive and negative

destroy each other, and the product is a°, which is equal

a — s. — 5 + 2 i

to unit. Likewise, ; = ft
ft

2 + 5

= ft-' = ^

And, in gene-™d a~="~s = a = a3 = a~>
ral, any quantity placed in the denominator of a fraction,

may be transposed to the numerator, if the sign of its

1 1

exponent be changed: thus, — = a — 3
, and T33 == fl3,

m
The quantity a expresses any power of ft, in general;

—m
the exponent m being undetermined: and ft expresses

——, or a negative power of a, of an equal exponent: and
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in

x a
— m m — m

= a = 1. Again, a expresses

any other power of a; and a

m — a

m m
X a = a : and

= a
To raise any simple quantity to its second, third, or

fourth power, is to add its exponent twice, thrice, or
four times to itself; so that the second power of any quan-
tity is had by doubling its exponent; and the third, by
tripling its exponent; and, in general, the power express-
cd by ro, of any quantity, is had by multiplying the ex-
ponent by m: thus the second power, or square of a, is

' x l
3 x 1

= a3
; and the nulla2

; its third power, a
m x 1 m

power of a, is a = a . Also the square of a\ is
2 x 4 3 X 4

a = as; the cube of a<, is a = a12
; and the with

4X7/1
power of a4

, is a . The square of a b c, is a2 b2 c2;

its cube a* b3 v; and the with power, a
* b™ c™. See

Algehra.
Power, in law, is an authority which one man gives to

another to act for him; and it is sometimes a reservation
which a person makes in a conveyance for himself to do
same acts, as to make leases or the like. 2 Lil. Abr. 339.
Thus power of attorney, an instrument or deed whereby
a person is authorized to act for another, either generally,
or in a specific transaction. See Agent, Broker,
Deed.
Power of the county, contains the aid and attendance

of all knights, gentlemen, yeomen, labourers, servants,
apprentices, and all others above the age of fifteen years
within the county. This the sheriff at anytime may"raise
to assist him in the execution of a precept of restitution.
The power of the county is also called the posse comita-
tus.

POX. or Small rox. Sec Medicine.
PRACTICE, or rules of practice, are certain com-

pendious ways of working the rule of proportion, or gold-
en rule. See Arithmetic.
PRAECIPE, a writ commanding the defendant to do

the thing required, or to show cause why he hath not
done il.

PRAEMUNIRE, This punishment is inflicted upon
him who denies the king's supremacy the second time;
upon him who affirms the authority of the pope, or re-
fuses to take the oath of supremacy; upon such as are
seditious talkers of the inheritance of the crown; and
upon such as affirm that there is any obligation by any
oath, covenant, or engagement whatsoever, to endeavour
a change „| government either in church orstate; or that
both or either house of parliament have or has a legisla-
tive power without the king, &c.
The judgment in pra-munire at the suit of the king,

against the defendant beinS in prison, is. that he shall be
out of the king s protection; that his lands and tenements.
goods and Chatties, shall be forfeited to the king; and
that his body shall remain in prison at the king's plea-
sure; but if the defendant is condemned „pon his default
»f not appearing, whether at the suit of tbe kingorpartj,
•he samejudgment shall be given as to the being out of

the king's protection and the forfeiture; but instead of the
clause that the body shall remain in prison, there shall
be an award of a captatur. Co. Lit. 129. Cpon an in-
dictment of a praemunire, a peer of the realm shall not
be tried by his peers. 12 Co. 92.
PRAGMATIC sanction, in the civil law, is defined

to be a rescript, or answer of the sovereign, delivered by-
advice of his council, to some college, order, or body oi
people, upon consulting him on some case of their com
munity. The like answer given to, any particular per
son, is called simply rescript.
The term pragmatic sanction, is chiefly applied to a

settlement of Charles VI. emperor of Germany, who, in
the year 1722, having no sons, settled his hereditary do-
minions on his eldest daughter, the archduchess Maria
Incresa, which was confirmed by the diet of the empire,
and guaranteed by Great Britain, France, the States-
General, and most of the powers in Europe.
PRASE, in mineralogy. See Quartz.
PRASIUM, in botany, a genus of the gymnospermia

order, in the didynamia class of plants, and in the natu-
ral method ranking under the 42d order, verticillata;.
1 Here are four monospermous berries. There are two
species.

PREBENDARY, an ecclesiastic who enjoys a pre-
bend. The difference between a prebendary and a canon
is, that the former receives his prebend in consideration
of his officiating in the church; but the latter merely by
Ins being received into the cathedral or college.
PRECEDENCE, or Precedency, a place of honour

to which a person is entitled; that is either of courtesy
or of right. The former is that which is due to age, es-
tate, &c, which is regulated bv custom and civility the
latter is settled by authority, and when broken in upon
gives an action at law. The following table will exhibit
the order of the precedency:

d tabic ofprecedency of men and women.
The king.

Prince of Wales.
King's sons.

King's brothers.

King's uncles.

King's grandsons.
King's brothers or sisters sons.

Archbishop of Canterbury, lord primate of all EnHand
Lord high chancellor, or lord keeper

&

Archbishop of York, primate of England
Lord high treasurer. \ Being of

Lord president of the privy council. I the decree of
Lord privy seal. j bai .onSi

Lord high constable.

Earl marshal.
Lord high admiral.

Lord steward of his majesty's household.
Lord chamberlain of his maje'stv's household.

Dukes according to their patents.
Marquisses according to their patents

Dukes eldest sons.
Earls according to their patents.

Marquisses eldest sons.

Dukes younger sons.
Viscounts according to their patents.

Earls eldest sons.
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Marquisscs younger sons.

Bishops of London, Durham, Winchester, and all other

bishops according to their seniority of consecration.

Barons according to their patents.

Speaker of the house of commons.
Viscounts eldest sons.

Earls younger sons.

Barons eldest sons.

Knights of the garter.

Privy councillors.

Chancellor of the exchequer.

Chancellor of the duchy of Lancaster.

Lord chief justice of the king's bench.

Master of the rolls.

Lord chief justice of the common pleas.

Lord chief baron of the exchequer.

Judges and barons of the degree of the coife of the said

court according to seniority.

Bannerets made by the king himself in person under the

royal standard displayed in an army royal, in open

war, for the term of their lives and no longer.

Viscounts younger sons.

Barons younger sons.

Baronets.

Bannerets not made by the king himself in person.

Knights of the Bath.

Knights batchellors.

Eldest sons of the younger sons of peers.

Baronets eldest sons.

Knights of the garter's eldest sons.

Bannerets eldest sons.

Knights of the bath's eldest sons.

Knights eldest sons.

Baronets younger sons.

Esquires of the king's body.

Gentlemen of the privy-chamber.

Esquires of the knights of the bath.

Esquires by creation.

Esquires by office.

Younger sons of knights of the garter.

Younger sons of baronets of both kinds.

Younger sons of knights of the bath.

Younger sons of knights bachellors.

Gentlemen entitled to bear arms.

Clergymen, barristers at law, officers in the navy and

army who are gentlemen by profession.

Citizens.

Burgesses.

A table of precedency of women.
The queen.

Princess of Wales.

Princesses daughters of the king.

Princesses and duchesses, wives of the king's sons.

Wives of the king's brothers.

Wires of the king's uncles.

Wives of the eldest sons of dukes of the blood royal.

Daughters of dukes of the blood royal.

Wives of the king's brothers or sisters sons.

Duchesses.

Marchionesses.

Wives of the eldest sons of dukes.

Daughters of dukes.

Countesses.

Wives of the eldest sons of marquisscs.

Daughters of marquisscs.

Wives of the younger sons of dukes.

Viscountesses.

Wives of the eldest sons of earls.

Daughters of carls.

Wives of the younger sons of marquisscs.

Baronesses.

Wives of the eldest sons of viscounts.

Daughters of viscounts.

Wives of the younger sons of earls,!

Wives of the eldest sons of barons.

Daughters of barons.

Maids of honour.

Wives of the younger sons of viscounts.

Wives of the younger sons of barons.

Baronetesses.

Wives of knights of the garter.

Wives of bannerets of each kind.

Wives oftiie knights of the bath.

Wives of knights bachelors.

Wives of the eldest sons of the younger sons of peers.

Wives of the eldest sons of baronets.

Daughters of baronets.

Wives of the eldest sons of knights of the garter.

Daughters of knights of the garter.

Wives of the eldest sons of bannerets.

Daughters of bannerets.

Wives of the eldest sons of knights of the bath.

Daughters of knights of the bath.

Wives of the eldest sons of knights bachelors.

Daughters of knights bachelors.

Wives of the younger sons of baronets.

Daughters of knights.

Wives of the esquires of the king's body.

Wives of the esquires to knights of the bath.

Wives of esquires by creation.

Wives of esquires by office.

Wives of the younger sons of knights of the garter.

Wives of the younger sons of bannerets.

Wives of the younger sons of knights of the bath.

Wives of the younger sons of knights bachelors.

Wives of gentlemen entitled to bear arms.

Daughters of esquires entitled to bear arms^who are gen-

tlewomen by birth.

Daughters of gentlemen entitled to bear arms, who are

gentlewomen by birth.

Wives of clergymen, barristers at law, officers in the na-

vy and arm}-.

Wives of citizens.

Wives of burgesses.

PRECEPT, in law, a command in writing sent by a

chief justice, justice of the peace, &c. for bringing a per-

son, record, or other matter, before him.
Precept is also used for the command or incitement

by which one man stirs up another to commit felony*

theft, &c.

PRECESSION. See Equinoxes.
PRECIPITATION, a process in chemistry, which is

a separation whereby the particles of a body dissolved

and suspended in any liquor, are detached from it and

fall down to the bottom of the vessel. See ChemistR*.

PRECORDIA. See Anatomy.
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PREDIAL tithes, those which are paid of things

arising and growing from the ground only, as corn, hay,

fruit of trees, and the like.

PREDICATE, in logic, that part of a proposition

which affirms or denies something of the subject: thus,

in these propositions, snow is white, ink is not white,

whiteness is the predicate which is affirmed of snow, and
denied of ink. See Proposition.

It is a celebrated law in predicates, that nothing is es-

teemed to be absolutely affirmed of another, unless it is

affirmed in such a manner as wants nothing either in the

subject, predicate, or copula to make it true. This also

is a noted property of a predicate, that it contains in

some measure its own subject; thus, metal contains gold,

silver, copper, &c. of which it is predicated. Every pre-

dicate is indeed an attribute; but every attribute is not

a predicate; thus, soul, learning, are attributed to man,
but not predicated of him.

PREGNANCY, is a plea in stay of execution, when a
woman is convicted of a capital crime, alledging that

she is with child; in winch case, the judge must di-

rect a jury of twelve discreet women to enquire of the

fact; and if they bring in their verdict quick with child

(for barely with child is not sufficient), execution shall

be staid generally, till either she is delivered, or proves

by the course of nature, not to have been with child. 4

Black. 395.

PREHNITE. Though this stone had been mention-

ed by Sage, Rome de Lisle, and other mineralogists,

Werner was the first who properly distinguished it

from other minerals, and made it a distinct species. The
specimen which he examined was brought from the Cape
of Good Hope by Colonel Prehn; hence the name preh-

nite, by which he distinguished it. It was found near
Dunbarton by Mr. Grotche; and since that time it has

been observed in other parts of Scotland.

It is both amorphous and crystallized. The crystals

arc in groups, and confused; they seem to be four-sided

prisms with dihedral summits. Sometimes they are ir-

regular sixsided plates, and sometimes flat rhomboidal
parallelopipeds.

Its texture is foliated; fracture uneven; internal lustre

pearly; brittle. Specific gravity 2.6 to 2.69. Colour ap-
ple green, or greenish grey. Before the blow-pipe it

froths more violently than zeolite, and melts into a brown
enamel. A specimen of prehnite, analysed by Klaproth,
was composed of

43.83 silica

30.33 alumina
18.33 lime

5.66 oxide of iron

1.16 air and water

.9 water

.5 magnesia

100.0.

99.31.

Whereas Mr. Hassenfrantz found in another speci-

men
50.0 silica

20.4 alumina
23.3 lime

4.9 iron

"vol. in. 34

The mineral known by the name of koupholite is a va-

riety of the prehnite.

PREMISSES, is that part of the beginning of a deed,

the office of which is to express the grantor and grantee,

and the land or thing granted. 5 Rep. 55. See Deed.
PREMNA, a genus of the didynamia angiospermia

class and order. The calyx is two-lobed; corolla four-

cleft; berry four-celled; seeds solitary. There are two
species, small trees of the East Indies.

PREMUNIRE. See Praemunire.
PREANTHES, in botany, a genus of the polygamia

sequalis order, in the syngenesia class of plants, and in

the natural method ranking under the 49th order, com-
positse. The receptacle is naked; the calyx calyculated;

the pappus is simple, and almost sessile; the florets aro
placed in a single scries. There are 19 species, some of
them natives of England.
PREPENSE, in law, denotes fore-thought: thus,

when a man is slain upon a sudden quarrel, if there was
malice prepense formerly between them, it makes it mur-
der.

PREPUSE. See AnatoxMY.
PREROGATIVE, is a word of large extent, includ-

ing all the, rights and privileges which by law the king
has as chief of the commonwealth, and as intrusted
with the execution of the laws. 4 Back. Ahr. 149.

All jurisdiction exercised in these kingdoms that are
in obedience to our king, is derived from the crown; and
the laws, whether of a temporal, ecclesiastical, or mili-
tary nature, are called his laws; and it is his preroga-
tive to take care of the due execution of them. Hence all

judges must derive their authority from the crown, by
some commission warranted by law; and must exercise
it in a lawful manner, and without any the least devia-
tion from the known and stated forms.
The king, as the fountain of justice, has an undoubted

prerogative in erecting officers, and all officers are said
to derive their authority mediately, or immediately from
him; but though all such officers derive their authority
from the crown, and whence the king is termed the uni-
versal officer or disposure of justice, yet it lias been held,
that he has not the office in him to execute it himself,
but is only to grant or nominate; nor can the king grant,
any new powers or privileges to any such officers, but
they must execute their offices according to the rules es-
tablished and prescribed them by law. Co. Lit. 114.
Prerogative court, the court wherein all wills arc

proved, and all administrations taken 'which belongs to
the archbishop by his prerogative; that is in case where
the deceased had goods of any considerable value out of
the diocese wherein he died; and that value is ordinarily
5/. except it is otherwise by composition between the said
archbishop and some other bishop, as in the diocese of
London it is 10/. and if any contention grow hot
two or more, touching any such. will or adiuinistrati
the cause, is properly debated and decided in this court'
4 Inst. 335.

PRESBYTERIANS:', a sect of proteataotg, so callert
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from their maintaining that the government of the church
appointed in the new testament was by presbyteries;

that is, by ministers and ruling eiders, associated for its

government and discipline.

The presbyterians affirm that there is no order in the

qhurch as established by Christ and his apostles, superi-

or to that of presbyters; that all ministers being ambas-
sadors of Christ, are equal by their commission; and
that elder or presbyter, and bishop are the same in name
and office, for which they alledge, Acts xx. £8, &c. The
only difference between them and the church of England,
relates to discipline and church government. Their high-

est assembly is a synod, which may be provincial, na-

tional, or oecumenical; and they allow of appeals from
inferior to superior assemblies, according to Acts xv. 2,

6, 22, 23. The next assembly is composed of a number
of ministers and elders, associated for governing the

churches within certain bounds. This authority they

found upon Acts xi. SO, Acts xv. 4, 6, &c. The lowest

of their assemblies or presbyteries, consists of the minis-

ter and elders of a congregation, who have power to cite

before them any member, and to admonish, instruct,

rebuke, and suspend them from the eucharist. They have

also a deacon, whose office is to take care of the poor.

The ordination of their ministers is by prayer, fasting,

and imposition of the hands of the presbytery. This is

now the discipline of the church of Scotland.

But the appellation presbyterian, is in England ap-

propriated to a large denomination of dissenters, who

have no attachment to the Scotch mode of church

government any more than to episcopacy among us; and,

therefore, to this body of Christians the term presbyteri-

an is improperly applied. English presbyterians adopt

the same mode of church government with the indepen-

dents. See Independents.
PRESCRIPTION, in law, is a right or title acquired

by use and time, introduced for assuring the property of

effects, in favour of persons who have for a certain time

had them in their possession. Prescription has been

called a penalty imposed by the laws upon negligence;

but the law of prescription does not punish the indolence

of proprietors, but only interprets their silence for their

consent, presuming that a man who neglects to assert his

right for a series of years, gives it up. In the common

law, prescription is usually understood of a possession

from time immemorial, or beyond the memory of man;

but in the civil law, and even in our statute law, there

arc prescriptions of a much shorter date. The things a

person may make title to by prescription are; a fair,

market, toll, way, water, rent, common, park, warren,

franchise, court-leet, waifs, estrays, &c. There is likewise

a prescription against actions and statutes: thus, by the

31 Eliz. c. 1. it is ordained that all actions, &c. that are

brought upon statutes, the penalty whereof belongs to the

king, shall be brought within two years after the offence

is committed, or shall be void. By our statutes also, a

judge or clerk convicted of false entering of pleas, &c.

may be sued within two years; but the crime of mainte-

nance or embracery, whereby perjury is committed by a

jury, must be prosecuted within six days, or otherwise

the parties prescribe. See the article Limitation.
PRESENTATION, in law, the act of a patron offer-

ing his clerk to be instituted in a benefice of his gift, the

2

same being void. All persons that have ability to make a
purchase or grant, may also present to vacant benefices

in their gill; though where a clergyman is patron of a
church, he cannot present himself, but may pray to be
admitted by the bishop, and the admission shall be effec-

tual. An infant of any age may also present in his own
name; but a presentation by a feme covert must be in the
name of both husband and wife. As coparceners make
but one patron, they arc either to present jointly, or the
eldest may present first, and the rest in their turn. Joint-
tenants must also join in a presentation; and when a cor-
poration presents, it must be under their common seal.

Aliens born and papists cannot present to benefices,
which are presented to by the universities; but a popish
recusant may grant his patronage to another, who may
present where there is no fraud. A patron may revoke
his presentation before institution, but not afterwards;
and a right of presenting to the next avoidance of a
church, whether granted by will or deed, will pass; but
a presentation whilst the church is full, is judged void.

PRESENTMENT of offences, is that which the
grand jury find of their own knowledge, and present to
thecourt, without any bill of indictment laid before them
at the suit of the king, as a presentment of a nuisance, a
libel, and the like, upon which the officer of the court
must afterwards frame an indictment before the party
presented can be put to answer it. There are also pre-
sentments by justices of the peace, constables, surveyors
of the highways, church-wardens, &c.
PRESIDENT, an officer created or elected to pre-

side over a company, in contradistinction to the other
members, who are called residents.
The lord president of the council is the fourth great

officer of the crown, as ancient as king John, when he
was stiled conciliarius capitalis. His office is to attend
on the king, propose business at the council table, and
report the transactions there to the king.
The lord president of the court of session in Scotland,

is the first of the fifteen lords who presides in that au-

gust assembly, which is the supreme court of justice in

that kingdom.
PRESS, in the mechanic arts, a machine made of iron

or wood, serving to squeeze or compress any body very

close. The ordinary presses consists of six members, or

pieces, viz. two flat smooth planks, between which the

things to be pressed are laid; two screws or worms, fas-

tened to the lower plank, and passing through two hoics

in the upper; and two nuts, in form of an S, serving to

drive the upper plank, which is unmoveable, against the

lower, which is stable, and without motion.
Press used by inlaycrs, resembles the joiner's press,

except that the pieces of wood are thicker, and that on-

ly one of them is moveable; the other, which is in form

of a tressel, being sustained by two legs or pillars, joint-

ed into it at each end. This press serves them for saw ing

and cleaving the pieces of wood required in marquetry

or inlaid work.
PRESS,/ou7i</er's, is "a strong square frame, consist-

ing of four pieces of wood firmly joined together with

tenons, &c. This press is of various sizes, according to

the sizes of the moulds; two of them arc required to each

mould, at the two extremes whereof they are placed; so

as that, by driving wooden wedges between the mould
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and the sides of the presses, the two parts of the mould

wherein the metal is to be run may be pressed close to-

got her.

Press, printing. See Printing-press.

Press, rolling, is a machine used for the taking off

prints from copper plates. It is much less complete than

that of the letter-printers. See its description and use

under the article Rolling-press Printing.
Press, in coining, is one of the machines used in strik-

ing of money, differing from the balance in that it has

only one bar to give it motion, and press the moulds or

coins: it is not charged with lead at its extremes, nor

drawn' by cordage. See Coining.
Binder's cutting-Press, is a machine used equally hy

bookbinders, stationers, and pasteboard-makers: consist-

ing of two large pieces of wood, in form of cheeks, con-

nected by two strong wooded screws, which being turn-

ed by an iron bar, draw together, or set asunder, the

cheeks, as much as is necessary for the putting in the

books or paper to be cut. The cheeks are placed length-

wise on a wooden stand, in the form of a chest, into

which the cuttings fall. Aside of the cheeks are two

pieces of wood, of the same length with the screws, serv-

ing to direct the checks, and prevent their opening une-

qually. Upon the cheeks the plough moves, to which the

cutting-knife is fastened by a screw; which has its key,

to dismount it on occasion to be sharpened.

The plough consists of several parts; among the rest a

wooden screw or worm, which catching within the nuts

of the two feet that sustain it on the cheeks, brings the

knife to the book or paper which is fastened in the press

between two boards. This screw, which is pretty long,

has two directories, which resemble those of the screws

of the press. To make the plough slide square and even

on the checks, so that the knife may make an equal paring,

that foot of the plough where the knife is not fixed, slides in

a kind ofgroove, fastened along one of the cheeks. Lastly,

the knife is a piece of steel, six or seven inches long, flat,

thin, and sharp, terminating at one end in a point, like

that of a sword, and at the other in a square form, which
serves to fasten it to the plough. See Bookbinding.
As the long knives used by us in the cutting of books

or paper arc apt to jump in the cutting of thick books, the

Dutch are said to use circular knives, with an edge all

round, which not only cut more steadily, but last longer
without grinding.

Press, in the woollen manufactory, is a large wooden
machine, serving to press cloths, serges, rateens, &c.
thereby to render them smooth and even, and to give
them a gloss. This machine consists of several mem-
bers; the principal whereof are the cheeks, the nut, and
the worm or screw, accompanied with its bar, which
serves to turn it round, and make it descend perpendicu-
larly on the middle of a thick wooden plank, under which
the stuffs to he pressed are placed. The calender is al-

so a kind of press, serving to press or calender linens,
silks, kc.

Presses used for expressing of liquors are of various
kinds; some, in most respects, the same with the com-
mon presses, excepting that the under plank is perfora-
ted with a great number of holes, to let the juice expres-
sed run through into a tub or receiver underneath.

Plate CXI. Presses, fig. 1, is a simple packing press,

described by M. Buschcnderf, in Les Annales des Arfs.

ABD is a strong frame of wood; through the upper bar

D a strong iron rack E, similar to a saw, slides a small

click e, pushed by a spring, prevents it rising after the

lever F has pressed it down: the lower end of this rack

has the bed of the press K fixed to it, under which the

goods G to be pressed are put. The lever F has a mor-

tice through it, to admit the rack E; and a click/, which

takes into its teetli the lever, moves round a bolt g, as a

centre, which can be put through any of the holes in the

beam, according to the quantity of the goods to be press-

ed. The macine operates as follows. When the lever

F is lifted up, its click/slips over the sloping side of the

teeth, and when it is pulled down, the click takes holdot

the teeth and draws the rack down with it another tooth:

the click e then holds it, while the lever is raised to take

another tooth as before. The only objection to this sim-

ple press is a want of power for pressing many articles,

and that the teeth of the rack could not be made fine

enough for a man to press down a whole tooth without

resting. To remedy the first inconvenience, it has occur-

red to us that a bolt h might be put through two of the

beams, and the end of a common handspike II put un-

der it. This handspike might be connected with Fby an
endless chain put over both: this chain might have a hook
at the end, so as to shorten or lengthen it by hooking it

into another link, as occasion required. For the second
inconvenience a plate of iron i, with teeth in it, might
be fastened to the lever F, and a long click I, connected
with the frame, might fall into them, so as to prevent the

lever rising. By this means each tooth of the rack
may be divided into four or five parts; and when the

click c takes hold of a new tooth, the long click 1 may be
lifted up, and the lever raised. As before, the click might
be hooked up when the press I is used as above describ-
ed: the chain or handspike may be taken away, and re-
placed in a very short time.

Fig. 2. is a screw-press, used for expressing some
kinds of oil; the frame ADB is formed of one piece of
cast-iron, the upper piece has a brass nut fixed in it,

through which the screw E works; the screw has holes
through its lower end, to put in a Jong iron lever F, by
which the screw is turned. The substance from which
the oil is to be pressed is tied up in horse-hair bags, and
laid under the bed of the press G, with a warm iron
plate between each bag; the screw is then turned by men,
as long as they can move it: a rope is then hooked to the
end of the lever, and the power of a windlass or capstan
is used to assist the lever: the oil weeps out of the bags,
and runs down through a spout into the reservoir H,
placed to raise it.

Fig. 3. is a representation of the hydrostatic press for
which Mr. Bramah took out a patent in 1796, The
frame of this is like a common press; the bed A is fas-
tened to the piston B of a stout brass barrel D, the low-
er end of which communicates by a pipe l\. with a for-
cing pump within the cylindric vessel F: the piston ffoi
this is cut hollow, and has the connecting rod g jointed
within side of it. The lever /', which Works the pump,
is jointed to the lower end of this rod, so that the circu-
lar motion of the lever is allowed hy the connecting rod
g moving in or out of the hollow in the piston rod; and
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the parallelism of the piston is preserved by a col-

lar U.
Fig. 4. explains the construction of the pump within

the cistern F; I is the barrel of brass, this has the piece

J screwed into it lower, and this piece J is screwed into

the end of the pipe E, and contains within it a valve

opening downwards. To the part L of the barrel, the

piece K containing a valve opening inwards is screwed;

this is open to the water, oil, &c. contained in the cistern

F, when the lever G is raised, the barrel fills with water
th rough the valve K, and when it is pushed down, the

valve K shuts, J opens, and the water is forced through
the pipes E into the large barrel D, and by pushing out

its piston B, presses the goods laid upon the bed A of

the press. When the goods are sufficiently pressed, the

lever G is pushed down, and the lower end of the piston

opens the valves JK, and the dettent k pushes towards
the piston, opens the valves K, which allows the water
to pass back into the reservoir, the bed of the press falls

down, the valves are composed of a small brass cone, fig.

4. which exactly fits its seat, and is kept in its place by
a wire fastened to it," this wire is cut flat on one side to

allow the water to pass through when the valve is open,

and a small spiral spring closes it.

Press used by joiners, to keep close the pieces they

have glued, especially pannels, &c. of wainscot, is very

simple, consisting of four members, viz. two screws, and
two pieces of wood, four or five inches square, and two
or three feet long: whereof the holes at the two ends

serve for nuts to the screws.

PRESSING, in the manufactures, is the violently

squeezing a cloth, stuff, &c. to render it smooth and
glossy. There are two methods of pressing, viz. cold

or hot. As to the former, or cold-pressing, after the

stuff has been scoured, fulled and shorn, it is folded

square in equal plaits, and a skin of vellum, or paste-

board, put between each plait. Over the whole is laid a

square wooden plank, and so put into the press, which is

screwed down tight by means of a lever. After it has

lain a sufficient time in press, they take it out, removing
the pasteboards, and lay it up to keep. Some only lay

the stuff on a firm table, after plaiting and pasteboard-

ing, cover the whole with a wooden plank, and load it

with a proper weight.

The method of pressing hot is this: when the stuff has

received the above preparations, it is sprinkled a little

with water, sometimes gum-water, then plaited equally,

and between each two plaits are put leaves of paste-

board; and between every sixth or seventh plait, as well

as over the whole, an iron or brass-plate well heated in

a kind of furnace. This done, it is laid upon the press,

and forcibly screwed down. Under this press are laid

five, six, &c. pieces at the same time, all furnished with

their pasteboards and iron-plates. When the plates are

well cold, the stuffs are taken out and stitched a little to-

gether to keep them in the plaits. This manner of press-

ing was only invented to cover the defects of the stuffs;

and accordingly it has been frequently prohibited.

PREVARICATION, in the civil law, is where the

informer colludes with the defendants, and so makes on-

ly a sham prosecution.

PRICKING, in the sea-language, is to make a point

on the plan or chart, near about where the ship then is,

or is to be at such a time, in order to find the course-

they are to steer.

PRIM^E VI^E, among physicians, denote the whole
alimentary duct; including the oesophagus, stomach, and
intestines, with their appendages.
PRIMATES, the first order of mammalia in the Lin-

nean system; they are distinguished by fore-teeth cutting,

upper four parallel (except in some species of bats, which
have two or none); tusks solitary, that is, one on each

side, in each jaw; teats two, pectoral; feet two, are hands;

nails, usually flattened, oval; food fruits, except a few

that use animal food. There are four genera, viz. lur
;

mo, lemur, simia, and vespertilio.

PRIMING, or prime of a gun, is the gun-powder put

into the pan or touch-hole of apiece, to give it fire there-

by; and this is the last thing done in charging.
For pieces of ordnance they have a pointed iron-rod,

to pierce the cartridge through the touch-hole, called

primer or priming-iron.

PRIMOGENITURE, the right of first-born. This
right seems to be an unjust prerogative, and contrary to

the natural right; for since it is birth alone gives chil-

dren a title to the paternal succession, the chance of

primogeniture should not throw any inequality among
them.

It was not till the race of Hugh Capet; that the pre-

rogative of succession to the crown was appropriated to

the first-born. By the ancient custom of gavel-kind,
still preserved in some parts of our island, and we be-

lieve throughout the United States of America, primo-
geniture is of no account, the paternal estate being equal-

ly shared among the sons. See Gavel-kind.
PRIMULA, the primrose, a genus of the monogynia

order, in the pentandria class of plants, and in the natu-

ra method ranking under the 21st order, precipe. The
involucrum lies under a simple umbel; the tube of the

corolla cylindrical, with the mouth or limb patulous.

This genus, including also the polyanthus and auricula,

furnishes an excellent collection of low, fibrous -rooted,

herbaceous, flowery perennials, extending to 20 species,

of which the most remarkable are:

1. The primula vulgaris, or spring primrose, has thick

and very fibrous roots, crowned by a cluster of large ob-

long indented rough leaves, and numerous flower-stalks,

from about three or four, to five or six inches high, each

terminated commonly by one flower. The varieties are,

common yellow-flowered primrose of the woods, white

primrose, paper white, red, double red, double yellow,

and double white. All these flower abundantly in March
and April, and continue for a month or six weeks. 2.

Primula officinalis. The paigle or cowslip has very

thick fibrous roots, crowned by a cluster of .oblong, in-

dented, round leaves, and upright, firm flower stalks

five or six inches high, terminated each by a cluster of

small flowers. The varieties are, common single yellow

cowslip of the meadows, double yellow cowslip, scarlet

cowslip, hose and hose-cowslip; one flower growing out

of the bosom of another, the lowermost serving as a ca-

lyx, all of which varieties have the flower-stalks crowned
by many flowers in branches. They flower in April

and May, continuing in succession a month or six weeks.

3. Primula clatis, the great cowslip, oxcip. The poly-

anthus, so long and so much cultivated in English gar
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dens, is a variety of these. The polyanthus is one of

the noted prize flowers among the florists, many of whom
are remarkably industrious in raising a considerable va-

riety of different sorts, as well as in using every art to

blow them with all requisite perfection; for among the

virtuosi, a polyanthus must possess several peculiar pro-

perties in order to be admitted in their collections. The
chief properties required in a florist's polyanthus, are:

1. The stem or flower-stalk shall be upright, moderately

tall, with strengh in proportion, and crowned by a good
regular bunch of flowers on short pedicles, strong enough
to support them nearly in an upright position. 2. The
florets of each branch should be equally large, spreading

open flat, with the colours exquisite, and the stripes ami

variegations lively and regular. 3. The eye in the cen-

tre of each floret should be large, regular, and bright;

and the antherse, by the florists called the thrum, should

rise lugh enough to cover the mouth of the tube or hol-

low part in the middle of the florets, and render them
what they call thrum-eyed; but when the style elevates

the stigma above the anther*, the eye of the tube gene-

rally appears hollow, showing the stigma in the middle,

like the head of a pin, and is rejected as an incomplete

flower, though its other properties should be ever so per-

fect. This pin-eyed polyanthus, however, though re-

jected by the florists, is the flower in its most perfect

state, and great numbers of them are of as beautiful

forms and colours as the thrum-eyed varieties.

4. Primula auricula has a thick fibrous root, crowned

by a cluster of oblong, fleshy, broad, serrated, smooth

leaves, resembling the shape of a bear's ear; and amidst

Ihem upright flower-stalks from about three or four to

six or eight inches high, terminated by an umbellate

cluster of beautiful flowers, of many different colours in

the varieties. All of these have a circular eye in the

middle of each flower, and of which there are different

colours; whence the auriculas are distinguished into yel-

low-eyed, white-eyed, &c. The petals of most ,of the

kinds are powdered with an exceeding fine farina or

mealy powder, which contributes greatly to the beauty

of the flower. They all flower in April or May, conti-

nuing a month or six weeks in beauty, and ripening

plenty of seeds in June.

All the varieties of the common spring primrose mul-

tiply so fast by the roots, that it is scarcely worth while

to raise them from seeds. However, though many sin-

gle kinds may be raised from seed, yet parting the roots

is the only method by which the double kind can be pre-

served; and the same thing is to be observed of all the

rest.

PRINCE'S METAL, a mixture of copper and zinc,

in imitation of gold. See Zinc.
PRINCIPAL POINT. See Perspective.
PRINCIPLE, EXTRACTIVE. See Plants, pity.

siology (]f.

PRLNOS, a genus of the monogynia order, in the

hexandria class of plants, and in the natural method

ranking under the 43d order, dumosa?. The calyx is

<?< \lid; the corolla monopetalous, and rotaccous; the belly

hexaspermous. There are seven species, natives of the

West Indies.

PRINT, the impression taken from a copper-plate.

See Printing.

A print may he taken off, so as that the outlines and
principal strokes may be exactly copied for engraving,
in the following manner: If the print is not above a year
or two old, the paper need only be well moistened with

water, as for printing, but if it is more ancient, it should
be laid to soak all night in water, and afterwards hung
in the air till it becomes dry enough for the press. The
paper thus prepared is to be laid with its printed side

next to the plate, thinly cased over with white wax; and
is thus to be communicated to the rolling-press, whereby
an impression of the cut will be gained.

PRINTING, the art of taking impressions from cha-
racters or figures moveable or immoveable, on paper, li-

nen, silk, &c. There are three kinds of printing, the one
from moveable letters for books; the other from copper-

plates for pictures; and the last from blocks, . in which
the representation of birds, flowers, &c. arc cut for print-

ing calicoes, linens, &c. the first called common press-

printing, the second rolling press-printing, and the last

calico, &c. printing. The principal difference between
the three consists in this, that the first is cast in relievo

in distinct pieces, the second engraven in creux, and
the third cut in relievo, and generally stamped, by plac-
ing the block upon the materials to be printed and strik-
ing upon the back of it. See Calico Printing.
Printing, progress of. Who the first inventors of

the European method of printing books were, in what
city, and what year' it was set on foot, are questions
long disputed among the learned. In effect, as the Gre
cian cities contended for the birth of Homer, so do the
German for that of printing. Mentz, Haerlem, and
S trashing, are the warmest on this point of honour, and
these are left in possession of the question, which is not
yet decided: though it must be owned that Mentz has
always had the majority of voices. John Guttemburg,
and John Fust of Mentz, John Mentel of Strasburg, and
L. John Koster of Haerlem, are the persons to whom
this honour is severally ascribed, by their respective
countrymen; and they have all their advocates among
the learned. However, their first essays were made on
wooden blocks, after the Chinese manner. The book at
Haerlem, the vocabulary called Catholicon, and the
pieces in the Bodleian library, and that of Bennct col-
lege, are all performed in this way; and the impression
appears to have been only given on one side of the leaves;
after which the two blank sides were pasted together.
But they soon found the inconveniences of this method,
and therefore an improvement was suggested, which was
by making single letters distinct from one another, and
these being first done in wood, gave room for a second
improvement, which was making them of metal; and in
order to that, forming moulds, matrices, &c. for casting
them. See Type.
From this ingenious contrivance we ought to date the

origin of the present art of printing, contradistinguished
from the method practised by the Chinese. And of this
Scheeffer, orScheffer, first servant, and afterwards part-
ner and son-in-law of Fust, at Mentz, above-nientio:

is generally allowed to be the inventor; so that he may
properly be reckoned the first printer, and the Bible
which was printed with moveable letters in 1450.
first printed book: the next was Augustine de Civitalo
Dei, then Tully's Offices, printed about the year 1
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In these books they left the places of the initial letters

blank, and gave them to the illuminers to have them or-

namented and painted in gold and azure, in order to ren-
der the work more beautiful, and, as some think, to

make their books pass for manuscripts. Thus at pre-
sent, in some curious works, the initial letter at the be-

ginning of a book or chapter, is sometimes left out, and
a space is left for its being afterwards printed with va-
rious ornaments from a copper-plate.
Some authors tell us, that Fust carrying a parcel of

Bibles with him to Paris, and offering them to sale as
as manuscripts; the French, upon considering the num-
ber of books, and their exact conformity to each other,
even to a point, and that it was impossible for the best

book- writers to be so exact, concluded there was witch-
craft in the case, and by their actually indicting
him as a conjurer, or threatening to do so, extorted
from him the secret; and hence the origin of the poplar
story of Dr. Faustus.
From Mentz, the art of printing soon spread itself

throughout a good part of Europe; Haerlem and Stras-
burg had it very early; from Hearlem it passed to Rome
in 1467; and into England in 1468, by means of Thos.
Bourchier, archbishop of Canterbury, who sent W.
Turner, master of the robes, and W. Caxton, merchant,
to Haerlem to learn the art. These privately prevail-

ing with Corseilles, an under- workman, to come over, a
s was set up at Oxford, and an edition of Ruffinus

he Creed was printed the same year in octavo.

Fron; Oxford, Caxton brought it to London about the

1470, and the same year it was carried to Paris.

Hitherto there had been nothing printed but in Latin,
and the vulgar tongues; and this first in Roman charac-
ters, then in Gothic, and at last in Italic; but in 1480,
the Italians cast a set of Greek types, and they have al-

so the honour of the first Hebrew editions, which were
printed about the same time with the Greek. Towards
the end of the sixteenth century there appeared various
editions of books in Syriac, Arabic, Persian, Armenian,
Coptic, or Egyptian characters, some to gratify the cu-

riosity of the learned, and others for the use of the Chris-
tians of the Levant. Out of Europe, the art of printing
has been carried into the three other parts of the world.
Printing, method of: the printing-letters, or types as

they are sometimes called, are described, as well as the

method of forming and casting them, under the article

Type.
The workmen employed in the art of printing are of

two kinds; compositors, who range and dispose the let-

ters into words, lines, pages, &c. according to the copy
delivered them by the author; and pressmen, who apply
ink upon the same, and take off the impression. The
types being cast, the compositor distributes each kind
by itself among the divisions of two wooden frames, an
upper and a lower one, called cases, each of which is

divided into little cells or boxes. Those of the upper
case are in number ninety-eight; these are all of the
same size, and in them are disposed the capitals, small
capitals, accented letters, figures, &c. the capitals being
placed in alphabetical order. In the cells of the lower
case, which are fifty-four, are placed the small letters,
with the points, spaces, &c. The boxes are here of dif-

ferent sizes, the largest being for the letters most used;

and these boxes are not in alphabetical order, but the
cells which contain the letters oftenest wanted, are near-
est the compositor's hand. Each case is placed a little

aslope, that the compositor may the more easily reach
the upper boxes. The instrument in which the letters

are set is called a composing-stick, see Plate CXI J. Misc.
fig. 193; which consists of a long and narrow plate of
brass or iron, &c. c, on the right side of which arises a
ledge bb, which runs the whole length of the plate, and
serves to sustain the letters, the sides of which are to

rest against it: along this ledge is a row of holes, which
serve for introducing the screw a in order to lengthen or
shorten the extent of the line, by moving the sliders be
farther from, or nearer to,* the short ledge at the end </.

Where marginal notes are required in a work, the two
sliding-pieces be are opened to a proper distance from
each other; in such a manner as that while the distance
between b and c forms the length of the line in the text,

the distance between the two sliding pieces forms the

length of the lines for the notes on the side of the page.
Before the compositor proceeds to compose, he puts a
rule, or thin slip of brass plate, cut to the length of the
line, and of the same height as the letter, in the com-
posing stick, against the ledge, for the letter to bear
against. Things thus prepared, the compositor having
the copy lying before him, and his stick in his left hand,
his thumb being over the slider c; with the right he takes
up the letters, spaces, &c. one by one, and places them
against the rule, while he supports them with his left

thumb by pressing them to the end of the slider c, the

other hand being constantly employed in setting in more
letters: the whole being performed with a degree of ex-
pedition and address not easy to be imagined.
A line being thus composed, if it ends with a word or

syllable, and exactly fills the measure, there needs no
farther care; otherwise more spaces are to be put in, or
else the distances lessened between the several words,
in order to make the measure quite full; so that every
line may end even. The spaces here used are pieces of

metal exactly shaped like the shanks of the letter; these
are of various thicknesses, and serve to support the let-

ters, and to preserve a proper distance between the
words; but not reaching so high as the letters, fliey

make no impression when the work is printed. Thefirsfc

line being thus finished, the compositor proceeds to the
next; in order to which he moves the brass rule from be-

hind the former, and places it before it, and thus com-
poses another line against it, after the same manner as
before: going on thus until his stick is full, when he emp-
ties all the lines contained in it into the galley; which is

a frame formed of an oblong square board, with a ledge
on three sides, and a groove to admit a false bottom.
The compositor then fills and empties his composing-
stick as before, till a complete page is formed; when he
ties it up with a cord or pack-thread, and setting it by,

proceeds to the next, till the number of pages to be con-
tained in a sheet is completed; which done, he carries
them to the imposing stone, there to be ranged in order,
and fastened together in a frame called a chase, and this

is termed imposing. The chase is a rectangular iron
frame, of different dimensions according to the size of
the paper to be printed; having two cross pieces of the
same metal, called a long and short cross, mortised at
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each end, so as to be taken out occasionally. By the

different situation of these crosses the chase is fitted for

different volumes; for quartos and octavos, one traverses

the middle lengthwise, the other crosswise, so as to in-

tersect each other in the centre; for twelves and twenty-

fours the short cross is shifted nearer to one end of the

chase; for folios the long cross is left entirely out, and

the short one left in the middle; and for broadsides both

crosses are set aside. To dress the chase, or range and
fix the pages therein, the compositor makes use of a set

of furniture, consisting of slips of wood of different di-

mensions, and about half an inch high that they may be

lower than the letters: some of these are placed at the

top of the pages, and called head-sticks; others between
them to form the inner margin; others on the sides of

the crosses to form the outer margin, where the paper is

to be doubled; and others in the form of wedges to the

sides and bottom of the pages. Thus all the pages be-

ing placed at their proper distances, and secured from
being injured by the chase and furniture placed about

them, they are all untied, and fastened together by
driving small pieces of wood called quoins, cut in the

wedge-form, up between the slanting side of the foot and
side-sticks and the chase, by means of a piece of hard

wood and a mallet; and all being thus bound fast toge-

ther, so that none of the letters will fall out, it is ready
to be committed to the pressman. In this condition the

work is called a form; and as there are two of these

forms required for every sheet, when both sides are to be
printed, it is necessary that the distances between the

pages in each form should be placed with such exactness,

that the impression of the pages in one form shall fall

exactly on the back of the pages of the other, which is

called register.

As it is impossible but that there must he sonic mis-

takes in the work, either through the oversight of the

compositor, or by the casual transposition of letters in

the case, a sheet is printed off, which is called a proof,

and given to the corrector, who reading it over, and rec-

tifying it by the copy, by making the alterations in the

margin, it is delivered back to the compositor to be cor-

rected. For the characters used in correcting a sheet

for t lie compositorf see Cokrectton.
The compositor then unlocking the form upon the cor-

recting-stone, by loosening the quoins or wedges which
bound the letters together, rectifies the mistakes by
picking out the fault) or wrong letters with a slender

sharp-pointed steel bodkin, and puts others into their

places: but when there are considerable alterations, and
particularly where insertions or omissions are to be

made, he is under a necessity of over-running. Thus,
if one or more words to be inserted in a line cannot be
got in by changing the spaces for lesser ones, part of

the line must be put back into the close of the preceding
one, or forward into the beginning of the subsequent one,

and this continued till the words are got in. After this

another proof is made, sent to the author, and corrected
as before: and, lastly, there is another proof, called a re-

vise, which is made in order to see whether all the mis-
takes marked in the last proof arc corrected.

The pressman's business is, to work off the forms thus
prepared and corrected by the compositor; in doing
which there are four things required, paper, ink, balls,

and a press. To prepare the paper for use, it is to he
first wetted by dipping several sheets together in water;
these are afterwards laid in a heap over each other; and
to make them take the water equally, they are all press-
ed close down with a weight at the top. The ink is

made of oil and lamp-black, for the manner of preparing
which see Ink.

The balls by which the ink is applied on the forms,
are a kind of wooden funnels with handles, the cavities
of which arc filled with wool or hair; also a piece of
alum-leather or pelt is nailed over the cavity, and made
extremely soft by soaking in urine, and by being well
rubbed. One of these the pressman takes in each hand,
and applying one of them to the ink-block, dabs and
works them together to distribute the ink equally; and
then blackens the form which is placed on the press, by
beating with the balls upon the face of the letter.

The printing-press represented in Plate CXII. fig.

194, is a very curious, though complex machine; the bo-
dy consists of two strong cheeks aa, placed perpendicu-
larly, and joined together by four cross-pieces; the cap
b; the head c, which is moveable, being partly sustained
by two iron pins or long bolts, that pass the cap; the till

or shelf dd, by which the spindle and its apparatus are
kept in their proper position; and the winter c, which
bearsthe carriage, and sustains the effort of the press be-
neath. The spindle/is an upright piece of iron pointed
with steel, having a male screw- which goes into the fe-

male one in the head about four inches. Through the
eye g of this spindle is fastened the bar k, by which the
pressman makes the impression. The spindle passes
through a hole in the middle of the till; and its point
works into a brass pan or nut, supplied with oil, which
is fixed to an iron plate let into the top of the platten.
The body of the spindle is sustained in the centre of an*
open frame of polished iron, 1, ], 2, 2, 3, 3, fixed to it
in such a manner, as, without obstructing its free play
to keep it in a steady direction, and at the same time to
serve for suspending the platten. This frame consists
of two parts; the upper, called the garter, 1, l- and the
under, called the crane, 2, 2. These are connected to-
gether by two short legs or bolts, 3, 3, which being fix-
ed below in the two ends of the crane, pass upwards
through two holes in the till, and are received at top in-
to two eyes at the ends of the garter, where they are se-
cured by screw?. The carriage U is placed a foot below
the platten, having its fore part supported by a prop
called the fore stay, while the other rests on tint winter.
On this carriage, which sustains the plank, are nailed
two long iron bars or ribs; and on the plank are nailed
short pieces of iron or steel, called cramp-irons, equally
tempered with the ribs, and which slide upon them when
the plank is turned in or out. Under the carriage is

fixed a long piece of iron called the spit, with a doublo
wheel in the middl •, round which leather girths arc fas-
tened, nailed to each end of the plank; and to the outside
of the spit is fixed a rounce m, or handle, to turn round
the wheel. Upon the plank is a square frame or coffin
in which is inclosed a polished stone, on which the form
n is laid; at the end of the chin arc three frames, viz.
the two tyinpans and frisket, tue tympans are square)
and made of three slips of very thin wood, and at the
top a piece of iron still thinner; that called the outer
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tympan is fastened with hinges to the coffin; they are

both covered with parchment; and between the two are

placed blankets, which are necessary to take off the im-

pression of the letters upon the paper. The frisket p is

a square frame of thin iron, fatened with hinges to the

tympan; it is covered with paper cut in the necessary

places, that the sbeet which is put between the frisket

and the great or outward tympan may receive the ink, and

that nothing may hurt the margins. To regulate the

margins, a sheet of paper is fastened upon this tympan,

which is called the tynipan-sheet; and on each side is

fixed an iron point, which makes two holes in the sheet,

which is to be placed on the same points when the im-

pression is to be made on the other side. In preparing

the press for working, the parchment which covers the

outer tympan is wetted till it is very soft, in order to

render the impression more equable; the blankets are

then put in, and secured from slipping by the inner tym-

pan: then while one pressman is beating the letter with

the balls q, covered with ink taken from the ink-block,

the other man places a sheet of white paper on the tym-

pan-sheet, turns down the frisket upon it to keep the pa-

per clean and prevent its slipping, then bringing the

tympans upon the form, and turning the rounce, he

brings the form with the stone, &c. weighing about

300ibs. weight, under the platten; pulls with the bar, by
which means the platten presses the blankets and paper

close upon the letter, whereby half the form is printed;

then easing the bar, he draws the form ^still forward,

gives a second pull, and letting go the bar, turns back

the form, takes up the tympans and frisket, takes out the

printed sheet, and lays on a fresh one; and this is re-

peated till he has taken off the impression upon the full

number of sheets the edition is to consist of. One side

of the sheet being thus printed, the form for the other is

laid upon the press, and worked off in the same manner.

See Stereotype.
Printing, Chinese, is performed from wooden planks

or blocks, cut like those used in printing of callico, pa-

per, cards, &c.

Printing, rolling-press, is employed in taking off

prints or impressions from copper-plates engraved, etch-

ed, or scraped, as in mezzotintos. See Engraving.
This are is said to have been as ancient as the year 1540;

and to owe its origin to Finiguerra, a Florentine gold-

smith, who pouring some melted brimstone on an engrav-

ed plate, found -the exact impression of the engraving

left in the cold brimstone, marked with black taken out

of the strokes by the liquid sulphur: upon this he attempt-

ed to do the same on silver plates with wet paper, by rol-

ling it smoothly with a roller, and this succeded: but this

art was not employed in England till the reign of king

James I„ when it was brought from Antwerp by Speed.

The form of the rolling-press, the composition of the ink

used in it, and the manner of applying both in taking off

prints, are as follows:

The rolling-press AL, fig. 195, maybe divided in-

to two parts, the body and carriage; the body consists of

$ wooden cheeks PP, placed perpendicularly on a stand

or foot LM, which sustains the whole press. From the

foot likewise four other pendicular pieces c, c, c,c, join-

ed by other cross or horizontal ones d, d, d, which serve

to sustain a smooth even plank or tabic HIK, about four

feet and a half long, two feet and a half broad, and an
inch and a half thick. Into the cheeks go two wooden
cylinders or rollers, DEFG, about six inches in diame-

ter, borno up at each end by the cheeks; whose ends,

which are lessened to about two inches diameter, and cal-

led trunnions, turn in the cheeks about two pieces of wood
in form of half-moons, lined with polished iron to facili-

tate their motion. Lastly, to one of the trunnions of

the upper roller is fastened a cross, consisting of two

levers AB, or pieces of wood, traversing each other: the

arms of which cross serve instead of the bar or handle of

the letter-press, by turning the upper roller; and when
the plank is between the two rollers, giving the same
motion to the under one, by drawing the plank forward
and backward.
The ink used for copper-plates is a composition made

of the stones of peaches and apricots, the bones of sheep,

and ivory, all well burnt, and called Frankfort black,

mixed with nut-oil that has been well boiled, and ground
together on a marble in the same manner as painters do

their colours.

The method of printing from copper-plates is as fol-

lows: They take a small quantity of this ink on arubber
made of linen rags strongly bound about each other, and
with it smear the whole face of the plate as it lies on a grate

over a charcoal fire. The plate being sufficiently inked,

they first wipe it over with a foul rag, then with the palm
of their left hand, and then with that of the right; and
to dry the hand and forward the wiping, they rub it from
time to time in whiting. In wiping the plate perfectly

clean, yet without taking the ink out of the engraving,
the address of the workman consists. The plate thus

prepared, is laid on the plank ofthe press; over the plate is

laid the paper, first well moistened to receive the impres-

sion; and over the paper two or three folds of flannel.

Things thus disposed, the arms of the cross are pulled,

and by that means the plate with its furniture is passed

through between the rollers; which pinching very strong-

ly , yet equally, press the moistened paper into the strokes

of the engraving, whence it absorbs the ink.

PRISM, in geometry, an ablong solid, contained un-

der more than four planes, whose bases are equal, paral-

lel, and alike situated. See Geometry.
Prism, in dioptrics. Sec Optics.
PRISON, a gaol, or place of confinement. See Gaoi.

Lord Coke observes, that a prison is only a place of safe

custody, salvacustodia, not a place of punishment. Any
place where a person is confined may be said to be a pri-

son: and when a process is issued against one, he must,

when arrested thereon, either be committed to prison, or

be bound in a recognizance with sureties; or else give

bail, according to the nature of the case, to appear at a

certain day in court, there to make answer to what is al-

leged against him. When a person is taken and sent to

prison in a civil case, he may be released by the plaintiff

in the suit; but if it is for treason or felony, he may not

regularly be discharged until he is indicted of the fact

and acquitted.

The good policy *of imprisonment for debt has been

frequently called in question (probably by those who
were most in danger of suffering from it). We are of

opinion, however, that it is in the whole productive of

salutary consequences in a state, and the terror of a
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gaol is in many cases an useful moral restraint. The
following paper, however, set forth by the laudable so*

ciety for the discharge and relief of persons imprisoned

fur small debts, will excite various reflections in different

readers; and without any comment we submit it as a

curious document to the statesman, or political arithme-

tician, as throwing some light on the manners and cha-

racter of the age.

A summary view of the money annually expended by

tiie society for the discharge and relief of persons impri-

soned for small debts, Craven-street, Strand, from the

institution in 1772, to the 3 1st of March, 1804.

1772 No. of debtors discharged

to and relieved. Expended.
I. s. d.

1774 1772 for the sum of 4622 17 I

1775 966 1724 I 11

1776 673 1842 13 3

1777 877 1729 19 7

1778 779 1764 It

1779 811 1611 15 3

1780 628 1288 17 1

1781 321 828 15 9

1782 389 935 3 9

1783 547 1121 12

1784 535 996 12 3

1785 463 904 9 1

1786 339 715 8 9
1787 3*43 719 9 10

1788 710 1566 4 2|
1789 612 1926 3 3§
1790 798 2303 9 3

1791 666 1777 6

1792 460 1297 14 7

1793 568 1870 1 5

1794 540 1844 14 9|
1795 434 1438 6 1

1796 481 1756 5

1797 490 1606 15

1798 645 2001 13 6

1799 578 1553 14 5

1800 648 2106 16 10

1801 1885 2870 4 4

1802 1125 2607 11 1

1803 927 2892 14

1804 916 2586 2 1

20,906 debtors, f 69,115 persons

who had 12,546 wives J immediately benc-

Bnd 35,699 children ] fited for 54781/.

t 3s. 5\d.
f The average for the debts of the above 20,906 debtors

is 2/. 12s. 4|t/. each, and for each individual relieved

15s. id.

PRISTIS, or saw-fish, a genus of fishes of the order
:;hondropterigii: the generic character is, snout long,

flat, spinous down the edges, spiracles lateral; body ob-

long, roundish, covered with a rough, coriaceous skin;

mouth beneath; nostrils before the mouth, half-covered
with a membranaceous flap; behind the eyes two oval

orifices; ventral fins approximate. There are five species:

I. Pristis antiquorum. The head is rather flat at top;

the eyes large, with yellow iridtsj behind each is a hole,

which some have supposed inay lead to an organ of hear-
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ing. The mouth is well furnished with teeth, but they

arc blunt, serving rather to bruise its prey than to divide

it by cutting. Before the mouth are two foramina, sup-

posed to be the nostrils. The rostrum, beak, or snout,

is in general about one-third of the total length of the

fish, and contains in some eighteen, in others, twenty-

three or twenty-four, spines on each side; these are very

stout, much thicker at the back part, and channelled, in-

clining to an 'edge forwards. The fins are seven in num-
ber, viz. two dorsal, placed at some distance from each
other; two pectoral, taking rise just behind the breath-

ing-holes, which are five in number; two ventral, situated

almost underneath the first dorsal; and lastly, the caudal,

occupying the tail both above and beneath, but longest

on the upper part. The general colour of the body is a
dull grey, or brownish, growing paler as it approaches
the belly, where it is nearly white. 2. Pectinatus,

which, with the former species, grows to the largest size

of any that have yet come under the inspection of the

naturalist, some specimens measuring 15 feet in length.

The pectinatus differs from the pristis antiquorum, in
having the snout more narrow in proportion at the base,

and the whole of it more slender in all its parts; whereas
the first is very broad at the base, and tapers considera-
bly from thence to the point. The spines on each side
are longer and more slender, and vary from twenty-five
to thirty-four in the different specimens: we have indeed
been informed of one which contained no less than thir-

ty-six spines on each side of the snout; but we must
confess that we have never been fortunate enough to have
seen such a specimen. 3. Cuspidatus, of which we have
only seen two specimens, the one about a foot and a halt
in length, and the other more than two feet and a half.

In both of these were twenty-eight spines on each side;
but the distinguishing feature is in the spines them-
selves being particularly flat and broad, and shaped at
the point more like the lancet used by surgeons in bleed
ing, than any other figure. We believe that no other author
has hitherto taken notice of this species. 4. Microdot),
of which the total length is twenty-eight inches, the snout
occupying ten; from the base of this to that of the pec-
toral fins four inches; between the pectoral and ventral
fins six. The two dorsal fins occupy nearly the same
proportions in respect to each other; but the hinder one
is the smallest, and all of them are greatly hollowed out
at the back part, much more so than in the two first
species. The snout differs from that of every other, in
several particulars: it is longer in proportion, being more
than one-third of the whole fish. The spines do not stand
out from the sides more than a quarter of an inch, and
from this circumstance seem far less capable of doin£
injury than any other species yet known. 5. Cirratus,
of which we have only met with one specimen, which was
brought from Port Jackson in New Holland, it is a
male, and the total length about 40 inches; the snout,
from the tip of it to the eye, eleven: the spines widely
different from any of the others; they are indeed placed,
as usual, on the edge; but are continued on each side
even beyond the eyes. The long, r ones are slender,
sharp, somewhat bent, and about twenty in number; and
between these are others not half the length of the pri-
mal ones, between some three or four, between others as
far as six; and in general the middle one of these smul-
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; is the longest: beside these a series of minute

ones may be perceived beneath, at the very edge. In the

snout likewise another singularity occurs: about the mid-
dle of it, on each side, near the edge, arises a flexible,

ligamentous cord, about three inches and a half in length,

appearing not unlike the beards at the mouth of some of

the gadus or cod genus, and no doubt as pliant in the

recent state. The colour of the fish is a pale brown; the

breathing apertures four in number; the mouth furnished

with five rows of minute, but very sharp teeth.

PRIVET, in botany. See Ligustrum.
PRIVILEGE, in law, some peculiar benefit granted

to certain persons or places, contrary to the usual course

of the law.

Privileges are said to be personal or real. Personal
privileges are such as are extended to peers, ambassadors,
members of parliament and of the convocation, and their

menial servants, &c. A real privilege is that granted to

some particular place; as the king's palace, the courts

at Westminster, the universities, &c.

PRIVY, in law, denotes one who is partaker, or has

an interest, in an affair.

Privy Council, is the principal council belonging to

the king, and is generally called by way of eminence
the council.

Privy counsellors are made by the king's nomination
without either patent or grant; and on taking the neces-

sary oaihs, they become immediately privy counsellors

during the life of the king that chooses them, but sub-

ject, to removal at his discretion. No inconvenience now
arises from the extension of the number of* the privy

council, as those only attend who are especially sum-
moned for that particular occasion.

Piiiyy seal, is a seal that the king uses to such grants,

or oliicr tilings, as pass the great seal.

PRIZE, or Prise, in maritime affairs, a vessel taken

at sea from the enemies of a state, or from pirates; and
that either by a ship of war, a privateer, &c. having a

commission for that purpose.

Vessels are looked on as prize, if they fight under any
other standard than that of the state from which they

have their commission; if they have no charter-party, in-

voice, or bill of lading, aboard; if loaded with effects be-

longing to the king's enemies, or with contraband goods.

Those of the king's subjects recovered from the enemy,

after remaining twenty-four hours in their hands, are

deemed lawful prize.

Vessels that refuse to strike, may be constrained; and

if they make resistance and fight, become lawful prize if

taken.

In ships of war, the prizes are to be divided among the

officers, seamen, &c. as his majesty shall appoint by pro-

clamation; but among privateers, the division is according

to the agreement between the owners.

By stat. 13 Geo. II. c. 4. judges and officers, failing of

their duty, in respect to the condemnation of prizes, for-

feit five hundred pounds, with full costs of suit: one moi-

ety to the king, and the other to the informer.

VRQ A, flying, in navigation, is a name given to a ves-

sel used in the South Seas, because with a brisk trade-

wind it sails near twenty miles an hour. In the con-

struction of the proa, the head and stern are exactly alike,

but the sides are very different^ the side intended to be

always the lee-side being fiat; and the windward side
made rounding, in the manner of other vessels, and to
prevent her oversetting, which from her small breadth,
and the straight run of her leeward side, would, without
this precaution, infallibly happen, there is a frame laid
out of her from windward, to the end of which is fasten-
ed a log, fashioned in the shape of a small boat and
made hollow. The weight of the frame is intended to
balance the proa, and the small boat is by its buoyancy
(as it is always in the water) to prevent her oversetting
to windward; and this frame is usually called an outrig-
ger. The body of the vessel is made of two pieces joined
endwise, and sewed together with bark, for there is no
iron used about her; she is about two inches thick at the
bottom, which at the gunwale is reduced to less than one.
The sail is made of matting, and the mast, yard, boom,'
and outriggers, are all made of bamboo.
PROBABILITY of an event, in the doctrine of chan-

ces, is greater or less occording to the number of chan-
ces by which it may happen or fail. (See Expecta-
tion.) The probability of life is liable to rules of com-
putation. In the Encyclopedic Method!que, we find a
table of the probabilities of the duration of life, construct-
ed from that which is to be found in the seventh volume
of the Supplemens a 1'Histoire de M. dcBuffon, of which
the following is an abridgement.

Of 23.994 children born at the same time, there will

probably die.

f In one year - - - 7998

I \ Remaining § or 15996

if In eight years - - 11297

i X Remaining £ or 11997
§f In thirty-eight years - - 15996

I X Remaining | or 7998
|f In fifty years - . 17994
|- X Remaining | or 5999
{f In sixty- one years - - 19995

\ Remaining } or 3992U In seventy years - - 21595

7\ \ Remaining -,V or 2390
|° f In eighty years

-\- X Remaining J^ or 599
|g* f In ninety years

T-^ \ Remainining 3|¥ or 80
In a hundred years

Remaining l¥£¥¥ or 2

PROBATE. See Will.

22595

23914

23992

PROBE, a surgeon's instrument for examining the cir-

cumstances of wounds, &c. See Surgery.

PROBLEM, in logic, a proposition that neither appears

absolutely true nor false; and consequently may be assert-

ed either in the affirmative or negative.

Problem, in geometry, is a proposition wherein some

operation or construction is required; as to divide a line

or angle, erect or let fall perpendiculars, &c. See Geo-
metry.
Problem, in algebra, is a question or proposition

which requires some unknown truth to be investigated,

and the truth of the discovery demonstrated.

Problem, Kepler's, in astronomy, is the determining

a planet's rt sidencc from the time; so called from Kepler,

who first proposed it. It was this: to find the position of
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a right line, which, passing through one of the foci of an

ellipsis, shall cut off an area described by its motion,

which shall be in any given proportion to the whole area

of the ellipsis.

The proposer knew no way of solving the problem but

by an indirect method; but Sir Isaac Newton, Dr. Kcil,

Ace. have since solved it directly and geometrically sev-

eral ways.
PROBLEMATICAL resolution, in algebra, a

method of solving difficult questions by certain rules, cal-

led canons.

PROBOSCIS, in natural history, is the trunk or snout

of an elephant, and some other beasts and insects.

PROCEDENDO, in 1 iw, a writ whereby pica or cause,

formerly called from an inferior court to the court of chan-

cery, king's bench, or court of common pleas, by writ of

privilege, habeas corpus, or certiorari, is released, and re-

turned to the other court to be proceeded in, upon its ap-

pearing that the defendant has no cause of privilege, or

that the matter in the party's allegation is not well prov-

ed.

PROCELLARIA, in ornithology; a genus of birds,

belonging to the order of anseres. The beak is somewhat
compressed, and without teeth; the mandibles are equal,

the superior one being crooked at the point; the feet are

palmated, the hind claw being sessile, without any toe.

Mr. Latham enumerates twenty-four species, which are

principally distinguished by their colour. The most re-

markable are:

1. The onicrea, petrel, or fulmar. The size of this bird

is rather superior io that of the common gull: the bill ve-

ry strong, much hooked at the end, and of a yellow co-

lour. The nostrils are composed of two large tubes,

lodged in one sheath: the head, neck, whole under side

of the body, and tail, are white; the back and coverts

of the wings ash-coloured; the quill-feathers dusky; and
the legs yellowish. In lieu of a back toe, it has only a

sort of spur, or sharp straight nail. These birds feed

on the blubber or fat of whales, Ace. which being soon

convertible into oil, supplies them constantly with means
of defence, as well as provision for their young, which

they cast up into their mouths. They are likewise said

to feed on sorrel, which they use to qualify the unctuous

diet they live on. This species inhabits the isle of St.

Kilda; makes its appearance there in November, and

continues the whole year, except September and October;

it lays a large, white, and very brittle egg, and the

young are hatched the middle of June. No bird is of

such use to the islanders as this: the fulmar supplies

them with oil for their lamps, down for their beds, a de-

licacy for their fables, a balm for their wounds, and a

medicine for theii distempers. The fulmar is also a cer-

tain prognosticate of the change, of the wind: if it comes
to land, no west wind is expected for some time; and the

contrary when it returns and keeps the sea. The whole
genus of petrels have a peculiar faculty of spooling from

their bills to a considerable distance, a large quantity of

pure oil: which they do by way of defence, into the face

of any one thai attempts to take them; so hat they are,

for the sake of this panacea, seised by surprise; as this

oil is subservient to the above-mentioned medical purpo-

ses. Martin lells U8, it has been used in London and Ed-
inburgh with success in rheumatic cases. Frederick

Marlcns, who had the opportunity of seeing vast num-
bers of these birds in Spitsbergen, observes, that they
are very bold, and resort after the whale-fishers in great
flocks; and that, when a whale is taken, they will, in
spite of all endeavours, light on it and pick out largo
lumps of fat, even when tiie animal is alive: that Hie
whales are often discovered at sea by the multitudes of
them flying; and that when one of the former is wounded,
prodigious multitudes immediately follow its bloody-
track. He adds, that it is a most gluttonous bird, eating
till it is forced to disgorge itself.

2. The puffinus, or shear-water, is fifteen inches in
length; the breadth thirty-one; the weight seventeen oun-
ces; the bill is an inch and three quarters long; nostrils
tubular, but not very prominent; the head, and whole
upper sides of the body, wings, tail, and thighs, are of a
sooty blackness; the under side from chin to tail, and
inner coverts of the wings, white; the legs weak, and
compressed sideways; dusky behind, whitish before.
These birds are found in the Calf of Man; and, as Mr.
Ray supposes, in the Sciliy isles. They resort to the
.former in February, take a short possession of the rab-
bit-burrows there, ami then disappear till April. Thev
lay one egg, white and blunt at each end; and the youne
are fit to be taken the beginning of August, when ereat
numbers arc killed by the person who farms the island;
they arc salted *nd barelied; and when thev are boiled
arc eaten with potatoes. During the day thev keep at
sea, fishing, and towards evening thev return to their
young, whom they feed by discharging the contents of
their stomachs into their mouths, which by that time is
turned into oil: from the backward situation of their
legs, they sit quite erect. They quit the island the latter
end of August, or beginning of September; and we have
reason to imagine that, like the storm finch, thev are
dispersed over the whole Atlantic ocean.

3. The pelagica, or stormy petrel, is about the balk of
the house swallow; the length six incises: the extent ofwings thirteen. The whole bird is black, except the co
verts of the tail and vent-feathers, which are white; the
bill is hooked at the end; the nostrils tubular: the Wa
slender and long. It has the same facirltv ofspouW
oi from its bill- as the other species; and Mr. Brunnich
tells us, that the inhabitants of the Ferroe islands m
this bird serve the purposes of a candle, by drawin-

a

wick through the mouth and rump, which bein- lichted
the flame is fed by the fat and oil of the body. Excent
in the breeding-time, it is always at sea. and ig seen all
over the vast Atlantic ocean, at the great distance from
land; oltcn following the vessels in great flocks to nickup any thing that falls from on booed: for Trial sakechopped straw has been flung over, which thev would
stand on with expanded wings, but were never observed
to settle or swim in the water: it presages had weather
and cautions the seamen of the approach of a tannest
by collecting under the stern of the ships; it hr,
utmost lury ol the storm, sometimes skimming with in'
credible velocity along the hollows of toe waves <om

"

times on the summits.
fliOCESS, is the manner of proceeding in ever*

cause, being the writs ami precepts that proceedgo forth upon the original in even a ; toll , bJing j

.

°"

original or judicial. Britton, 133. Process is only
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meant 10 bring the defendant into court, in order to con-

test the suit, and abide the determination of the law.

See Impey's Practice.

PROCKIA, a genus of the polyandria monogynia

class and order. The cal. is three-leaved; cor. none;

berry five-cornered, many-seeded. There is one species,

a shrub of Santa Cruz.
PROCLAMATION, a public notice given of any

thing of which the king thinks proper to advertise his

subjects. Proclamations are a branch of the king's pre-

rogative, and no person can make them without the

king's authority, except mayors of towns, &c, by cus-

tom or privilege. Proclamations which require the peo-

ple to do, or not to doy certain things, have the force of

laws* but then they are supposed to be consistent with the

laws already in being, otherwise they are superseded.

PROCREATION. See Physiology.

PROCTOR, a person commissioned to manage an-

other person's cause in any court of the civil or ecclesi-

astical law. The proctors of the clergy, are the repre-

sentatives chosen by the clergy to sit in the lower house

of convocation; of these there are two for each diocese,,

and one for each collegiate church.

PROCURATOR, a person who has a charge com-

mitted to him to act for another. Thus the proxies of the

lords in parliament are, in our law-books, called procu-

rators; the bishops are sometimes called procurators

ecclesiarum; and the representatives sent by the clergy

to convocation, procuratores clerici. The word is also

used for a vicar or lieutenant; and we read of a procu-

rator, regni, who was an ancient magistrate. Those

who manage causes in Doctors' Commons, are also call-

ed procurators or proctors. In our statutes, he who

gathers the fruits of a benefice for another is particular-

ly called a procurator, and the instrument impower-

ing him to receive them is termed a procuracy.

PROCYON, in astronomy, a fixed star of the second

magnitude in the constellation called canis minor. See

CANIS.
• i. XI- ^

PRODUCING, in geometry, signifies the drawing

out a line farther till it has any assigned length.

PRODUCT, in arithmetic and geometry, the factum

of two or more numbers, or lines, &c. into one another:

thus 5 x 4 = 20 the product required.

In lines it is always (and in number sometimes) call-

ed the rectangle between the two lines, or numbers, mul-

tiplied bv one another.

PROFILE, the draught of a building, fortification,

&c. See Architecture.
Profile also denotes the outline of a figure, building,

member of architecture, &c.

Profile, in scalpture and painting, denotes a head,

portrait, &c. when represented sideways, or in a side

view. On almost all medals, faces are represented in

PROGRESSION, an orderly advancing or proceed-

ing in the same manner, course, tenor, proportion, &c.

Progression is either arithmetical, or geometrical.

Arithmetical Progression, in a series of quantities

proceeding by continued equal differences, either in-

creasing or decreasing. Thus,
increasing l, 3, 5, 7, 9. &c. or

decreasing 21, 18, 15, 12, 9, &c;

where the former progression increases continually by
the common difference 2, and the latter series or progres-

sion decreases continually by the common difference 3.

1. And hence, to construct an arithmetical progression,

from any given first term, and with a given common dif-

ference; add the common difference to the first term, to

give the 2d; to the 2d, to give the 3d; to the 3d, to give

the 4th; and so on; when the series is ascending or in.

creasing: but subtract the common difference continual-

ly, when the series is a descending one.

2. The chief property of an arithmetical progres-

sion, and which arises immediately from the nature of

its construction, is this; that the sum of its extremes, or

first and last terms, is equal to the sum of every pair of

intermediate terms that are equidistant from the ex-

tremes, or to the double of the middle term when: there

is an uneven number of the terms.

Thus, 1, 3, 5, 7, 9, 11, 13,

13, 11, 9, 7, 5, 3, 1,

Sums 14 14 14 14 14 14 14,

where the sum of every pair of terms is the same num-
ber, 14.

Also, a, a -f d, a + 2d, a -f 3d, a -f Ad,

a + 4d, a + 3d, a + 2d, a -f- d, a

sums 2a -f Ad 2a -f Ad 2a + Ad 2a + Ad 2a + Ad.

3. And hence it follows, that double the sum of all the

terms in the series, is equal to the sum of the two ex-

tremes multiplied by the number of the terms; and conse-

quently, that the single sum of all the terms of the series,

is equal to half the said product. So the sum of the 7 terms

1, 3 , 5, 7,9, lla IS,

is 1 -f 13 X ! = V x 7 = 49.

And the sum of the five terms

a, a -f d, a + 2d, a + 3d, a + Ad.

is a 4dx|.
4. Hence also, if the first term of the progression is 0,

the sum of the series will be equal to half the product

of the last term multiplied by the number of terms: i, e.

the sum of

+ d + 2d + 3d f 4d n — 1 . d

= \n ,n— 1 . d,

where n is the number of terms, supposing to be one

of them. That is, in other words, the sum of an arithme-

tical progression, whether finite or infinite, whose first

term is 0, is to the sum of as many times the greatest

term, in the ratio of 1 to 2.

5. In like manner, the sum of the squares of the terms

of such a series, beginning at 0, is to the sum of as many

terms each equal to the greatest, in the ratio of 1 to 3.

And,
6. The sum of the cubes of the terms of such a series,

is to the sum of as many times the greatest term, in the

ratio of 1 to 4.

7. And universally, if every term of such a progres-

sion is raised to the mth power, then the sum of all those

powers will be to the sum of as many terms equal to the

greatest, in the ratio of m -f- 1 to 1. That is,

the sum + d + 2d + 3d U
is to lm -|. lm -f lm -f-

[m - - lmf

in the ratio of 1 to m + 1.
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8. A* synopsis of all the theorems, or relations, in

an arithmetical progression, between the extremes or

first and last term, the sum of the series, the number of

terms, and the cemmon difference, is as follows: viz. if

a denotes the least term,
% the greatest terms,

_ , _ 2s s n— I

n n

d the common different*,

?i the number of terms,

s the sum of the series;

then will each of these five quantities be expressed i»

terms of the others, as below:

2s
» = a -f n— i . a* = — a = —- -f

n n

d =

n =

s — na

n — i

d = ,/ \d-r%V — %ds -f \d.

d=z y/ ±a—a\* -f 2ds — \d.

% + a . *— a

w — I 2s — a— %

+ 1 -

n =

\d—-a + y/ id— a\ * + 2ds ±d + z — s/id
7T

^3— ds

2a + n— \ . d 2*— n — l.d— « = i' u.

And most of these expressions will become much simpler

if the first term is instead of a.

Geometrical Pbocression, is a series of quantities

proceeding in the same continual ratio or proportion,

either increasing or decreasing; or it is a series of quan-
tities that are continually proportional; or which increase

by one common multiplier, or decrease by one common
divisor; which common multiplier or divisor is called

the common ratio. As,
increasing, 1, 2, 4, 8, 16, &c.
decreasing, 81, 27, 9, 3, 1, &c;

where the former progression increases continually by
the common multiplier 2, and the latter decreases by
the common divisor 3.

Or ascending, a, ra, r*a, r3a, &c.
i i. add &r.

or descending, a,_» » _* v

r r2 r3

where the first term is a, and common ratio r.

1. Hence, the same principal properties obtain in a

geometrical progression, as have been remarked of the

arithmetical one, using only multiplication in the geome-

trical for addition in the arithmetical, and division in

the former for subtraction in the latter. So that, to con-

struct a geometrical progression, from any given first

term, and with a given common ratio; multiply the 1st

term continually by the common ratio for the rest of the

terms, when the series is an ascending one; or divide

continually by the common ratio, when it is a descending

progression.

2. In every geometrical progression, the product of

the extreme terms is equal to the product of every pair

of the intermediate terms that are equidistant from the

extremes, and also equal to the square of the middle

term when there is a middle one, or an uneven number

of the terms.

Thus, 1, 2, 4, 8, 16,

16 8 4 2 1

prod. 16 16 16 16 16.

Also, a, ra, r*a, r3a, r*a,

r*a r*a r*a ra a

2

3. The last term of a geometrical progression, is equal

to the first term multiplied, or divided, by the ratio raised

to the power whose exponent is less by l than the num-
ber of terms in the series; so % = ar* - », when the se-

ries is an ascending one, or % = ° » when it is a

descending progression.

4. As the sum of all the antecedents, or all the terms
except the least, is to the sum of all the consequents, or
all the terms except the greatest, so is 1 to r, the ratio.

For,
if a 4- ra -f r*o -f r*a are all except the last,

then ra -f r*a -f r*a + r*a are all except the first;

whereas it is evident that the former is to the latter

as 1 to r, or the former multiplied by r gives the latter.

So that, * denoting the last term, a the first term, and
r the ratio, also s the sum of all the terms; then s — « :

s — a :: 1 : r, or s — a = s — % . r. And from this
equation all the relations among the four quantities a, %,

r, s, are easily derived; such as, s = —II— ; viz. raol-
r <— l

tiply the greatest term by the ratio, subtract the least
term from the product, then the remainder divided by l

less than the ratio, will give the sum of the series. And
if the least term a is 0, which happens when the descend-
ing progression is infinitely continued, then the sum

"

is

barely
r%

r — 1
As in the infinite progression 1-f—.-f

*

-f -r &c where a = 1, and r = 2, it is s or
r% 2

prod. r*a* r*oa r*a2 r*a* r*^1.

1

5. The first or least term of a geometrical progres-
sion, is to the sum of all the terms, as the ratio minus 1,
to the nth power of the ratio minus 1; that is, a : s :: r— 1 : rn— l.

Other relations among the five quantities a, z, r, n,s,
where

a denotes the least term,
a the greatest term,

r the common ratio,
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n the number of terms,

s the sum of the progression,

are as below; viz.

% r — 1 •

a = — = %r — (r — l)s = —
s.

u
r —

1

— 1

n „ a+(r— l).s r— 1 n
% = ar — 1 = t. = — ss

n
T 1

1.

s — a — '

r = > a

n =

r% a -f (r — i)s
loc. — log.

log. r
"

log. r

,0S- r^— rr—r»— (r— l)s

log. r

log.
a .«

log.

s = r% — a r — I r — l

1 r — 1
-a=-

r — 1

And the other values of a, », and r, are to be found from

these equations, viz.

s s

rn—— r = 1 —-
—

a a

= (s — a) a,

.n — l

s %
See Series.

PROHIBITION, is a writ properly issuing only out

pi the court of king's bench, being the king's preroga-

tive writ; but, for the furtherance ofjustice, it may now
also be had in some cases out of the court of chancery,

common pleas, or exchequer, directed to the judge and

parties of a suit in an inferior court, commanding them
to cease from the prosecution thereof, -upon a suggestion,

that either the cases originally, or some collateral matter

arising therein, does not belong to that jurisdiction, but

the cognizance of some other court. 3 Black. 112.

Upon the court being satisfied that the matter alleged

by the suggestion is sufficient, the writ of prohibition

immediately issues; commanding the judge not to hold,

and the party not to prosecute, the plea. And if either

the judge or party shall proceed after such prohibition,

an attachment may be had against them for the contempt,

by the court that awarded it, and an action will Jie

.against them to repair the party in damages. 3 Black.

113.

PROJECTILE, or Project, in mechanics, is any

body which, being put into a violent motion by an exter-

nal force impressed upon it, is dismissed from the agent,

and left to pursue its course; such as a stone thrown
out of the hand or a sling, an arrow from a bow, a ball

from a gun, &c.
PROJECTILES, the science of the motion, velocity,

flight, range, &c. of a projectile put into violent motion
by some external cause, as the force of gunpowder, &c.

This is the foundation of gunnery, under which article

may be found all that relates peculiarly to that branch.

All bodies, bring indifferent as to motion or rest, will

necessarily continue the state they are put into, except

so far as they are hind red, and forced to change it by
some new cause. Hence, a projectile, put in motion,

must continue eternally to move on in the in tiie same right

line, and with the same uniform or constant velocity,

were it to meet with no resistance from the medium, nor
had any force of gravity to encounter.

In the first case, the theory of projectiles would be

very simple indeed; for there would be nothing more to

do, than to compute the space passed over in a given
time by a given constant velocity: or either of these,

from the other two being given.

But by the constant action of gravity, the projectile is

continually deflected more and more from its right-lined

course, and that with an accelerated velocity: which, be-

ing combined with its projectile impulse, causes the body
to move in a curvilincal path, with a variable motion,
which path is the curve of a parabola, as will be proved
below: and the determination of the range, time of flight,

angle of projection, and variable velocity, constitutes

what is usually meant by the doctrine of projectiles, in

the common acceptation of the word.
What is said above, however, is to be understood of

projectile? moving in a non-resisting medium; for when
the resistance of the air is also considered, which is

enormously great, and which very much impedes the

first projectile velocity, the path deviates greatly from
the parabola, and the determination of the circumstances
of its motion becomes one of the most complex and diffi-

cult problems in nature.

In the first place, therefore, it w ill be proper to con-
sider the common doctrine of projectiles, or that on the

parabolic theory, or as depending only on the nature of

gravity and the projectile motion, as abstracted from the

resistance of the medium.
Little more than 200 years ago, philosophers took the

line described by a body projected horizontally, such as

a bullet out of a cannon, while the force of the powder
greatly exceeded the weight of the bullet, to be a right

line, after which they allowed it became a curve. Nicho-
las Tartaglia was the first who perceived the mistake,
maintaining that the path of the bullet was a. curved line

through the whole of its extent. But it was Galileo who
first determined what particular curve it is that a projec-

tile describes; showing that the path of a bullet projected

horizontally from an eminence, was a parabola, the ver-

tex of which is the point where the bullet quits the can-
non. And the same is proved generally, in the 2d article

following, when the projection is made in any direction
whatever, viz. that the curve is always a parabola, sup-
posing the body moves in a non-resisting medium.

The Laws of the Motion of Pojectiles.
I. If a heavy body is projected perpendicutarly, it will

continue to ascend or descend perpendicularly;" because
both the projecting and the gravitating force are found in

the same line of direction.

II. If a body is projected in free space, cither parallel
to the horizon, or in any oblique direction; it will, by
this motion in conjunction with the action of gravity,
describe the curve line of a parabola. (Fig. l.)
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For, let the body be projected from A, in the direction

AD, with any uniform velicity; then in any equal por-

tions of time it would, by that impulse alone, describe

the equal spaces AB, BC, CD, &c. in the line AD, if it

was not drawn continually down below that line by the

action of gravity. Draw BE, CF, DG, &c. in the di-

rection of gravity, or perpendicular to the horizon, and

take BE, CF, DG, &c. equal to the spaces through

which the body would descend by its gravity in the same

times in which it would uniformly pass over the spaces

AB, AC, AD, &c. by the projectile motion. Then, since

by these motions, the body is carried over the space AB
in the same time as the space BE and the space AC in

the same time as the space CF, and the space AD in the

same time as the space DG, &c; therefore, by the com-

position of motions, at the end of those times the body

will be found respectively in the points E, F, G, &c. and

consequently the real path of the projectile will be the

curve line AEFG, &c. But the spaces AB, AC, AD, &c.

being described by uniform motion, are as the times of

description; and the spaces BE, CF, DG, &c. described

in the same times by the accelerating force of gravity,

are as the squares of the times; consequently the perpen-

dicular descents are as the squares of the spaces in AD,
that is, BE, CF, DG, &c.

arc respectively proportional

to - AB2, ACS AD*, &c.

which is the same as the property of the parabola.

Therefore the path of the projectile is the parabolic line

AEFG, &c. to which AD is a tangent at the point A.

Hence, 1. The horinzontal velocity of a projectile is

always the same constant quantity, in every point of the

curve; because the horizontal motion is in a constant

ratio to the motion in AD, which is the uniform projec-

tile motion; viz. the constant horizontal velocity being to

the projectile velocity, as radius to the cosine of the an-

gle DAH, or angle of elevation or depression of the piece

above or below the horizontal line AH.

2. The velocity of the projectile in the direction of the

curve, or of its tangent, at any point A, is as the secant

of its angle BAI of direction above the horizon. For the

motion in the horizontal direction AI being constant, and

Al being to AB as radius to the secant of the angle, A;

therefore the motion at A, in AB, is as the secant of the

angle A.

3. The velocity in the direction DG of gravity, or per-

pendicular to the horizon, at any point G of the curve,

is to the first uniform projectile velocity at A, as 2GD
to AD. For the times of describing AD and DG being

\1. and the velocity acquired by freely descending

through DG being such as would carry the body uni-

form!) over twice DG in an equal time, and the spaces

described with uniform motions being as the velocities,

it follows that the space AD is to the space 2DG. as the

projectile velocity at A is to the perpendicular velocity

a! G.

III. The velocity in the direction of the curve, at any
point of it, as A, is equal to that which is generated by

gravity in freely descending through a space which is

equal to one-fourth of the parameter of the diameter to

the p.i< ahola at that point. (Fig. 2.)

Let PA or AB be the height due to the velocity of the

projectile at any point A, in the direction of the curve
or tangent AC, or the velocity acquired by falling through
that height; and complete the parallelogram ACDB.
Then is CD = AB or AP, the height due to the velocity

in the curve at A; and CD is also the height due to the

perpendicular velocity at D, which will therefore be equal

to the former; but, by the last corollary, the velocity at

A is to the perpendicular velocity at D, as AC to 2CD;
and as these velocities are equal, therefore AC or BD is

equal to 2CD or 2AB; and hence AB or AP is equal to

iBD, or i of the parameter of the diameter AB, by the

nature of the parabola.

Hence, 1. If through the point P, the line PL is drawn
perpendicular to AP; then the velocity in the curve at

every point, will be equal to the velocity acquired by fall-

ing through the perpendicular distance of the point from
the said line PL; that is, a body falling freely through

PA, acquires the velocity in the curve at A,
EF, .... at F,
KD, .... at D,
LH, .... atH.

The reason of which is, that the line PL is what is called
the directrix of the parabola; the property of which is,

that the perpendicular to it, from every point of the curve,
is equal to one-fourth of the parameter of the diameter
at that point, viz.

PA = i the parameter of the diameter at A,
EF= - - - - atF,
KD= - - . . at L,
LH = - - - . at H.

2. If a body, after falling through the height PA, which
is equal to AB, and when it arrives at A, if its course is

changed, by reflection from a firm plane A I, or other-
wise, into any direction AC, without altering the velo-
city; and if AC is taken equal to 2AP or 2AB, and the
parallelogram is completed; the body will describe the
parabola passing through the point D.

3. Because AC =2AB, or 2CD, or 2AP; therefore
AC2 = 2Ai . 2CD, or AP . 4 CD; and because all the
perpendiculars EF, CD, GH, arc as AE2

, AC 2
, AG^

therefore, also AP . 4EF = AE2
, and AP . 4GH = AG 2

,
&c; and because the rectangle of the extremes is equal
to the rectangle of the means, of four proportionals,
therefore it is always,

AP : AE : : AE : 4EF,
andAP : AC : : AC : 4CD,
and A I* : AG : : AG : 4GH,
and so on.

IV. Having given the direction of a projectile, and the
impetus or altitude due to the first velocity: to determine
the greatest height to which it will rise, a'nd the random
or horizontal range (Fig. 3.)

Let AP be the height due to the projectile velocity at
A, or the height which a body must fall to acquire the
same velocity as the projectile has in the carve at A;
also AG the direction, and All the horizon. Upon AG
let fall the perpendicular PQ. and on AP the perpendi-
cular QRj so shall AR be equal to the

j altitude
CV. and 4RQ equal to the horizontal range AH. <) r
having drawn PQ perpendicular to AG, take AG =4AQ*
and draw GH perpendicular to AH; then AH is the
range.
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For* by the last cor. AlJ
: AG : : AG : 4GH,

and by sim. triangles, AP : AG : : AQ : GH,
or AP : AG : : 4AQ : 4GH;

therefore AG = 4AQ; and, by similar triangles, AH =
4RQ.

Also, if V is the vertex of the parabola, then AB or

|AG = 2AQ, or AQ = QB; consequently AR = BV,
which is = CV by the nature of the parabola.

Hence, 1. Because the angle Q is a right angle, which
is the angle in a semicircle: therefore if upon AP as a

diameter a semicircle is described, it will pass through the

point Q. (Fig. 4.)

2. If the horizontal range and the projectile velocity

are given, the direction of the piece so as to hit the ob-

ject H will be thus easily found: Take AD — £AH, and

draw DQ perpendicular to AH, meeting the semicircle

described on the diameter AP in Q and q then either AQ
or Aq will be the direction of the piece. And hence it ap-

pears, that there are two directions AB and Aft which,

with the same projectile velocity, give the very same ho-

rizontal range AH; and these two directions make equal

angles qAD and QAP with AH and AP, because the arc

PQ is equal to the arc Aq.

S. Or if the range AH and direction AB are given, to

find the altitude and velocity or impetus: Take AD =
|AH, and erect the perpendicular DQ meeting AB in Q;
so shall DQ be equal to the greatest altitude CV. Also

erect AP perpendicular to AH, and QP to AQ; so shall

AP be the height due to the velocity.

4. When the body is projected with the same velocity,

but in different directions; the horizontal ranges AH will

be as the sines of double the angles of elevation; or which

is the same thing, as the rectangle of the sine and cosine

of elevation. For AD or RQ. which is ^AH, is the sine

of the arc AQ, which measures double the angle QAD of

elevation.

And when the direction is the same, but the velocities

different, the horizontal ranges are as the square of the

velocities, or as the height AP, which is as the square of

the velocity; for the sine AD or RQ, or £AH, is as the

radius, or as the diameter AP.
Therefore when both are different, the ranges are in

the compound ratio of the squares of the velocities, and

the sines of double the angles of elevation.

5. The greatest range is when the angle of elevation is

half a right angle, or 45°. For the double of 45 is 90°,

which has the greatest sine. Or the radius OS, which

is £ of the range, is the greatest sine.

And hence the greatest range, or that at an elevation

of 45°, is just double the altitude AP, which is due to the

velocity, 6r equal to 4VC. And consequently, m that

case, C is the focus of the parabola, and AH itsparame-

ter.

And the ranges are equal at angles equally above and

below 45°.

6. When the elevation is 15°, the double of which, or

30% having its sine equal to half the radius, Consequent-

ly its range will be equal to AP, or half the greatest

range at the elevation of 45°; that is, the range at 15° is

equal to the impetus or height due to the projectile velo-

city.

7. The greatest altitude CV, being equal to AR, is as

the versedsine of double the angle of elevation, ^and also

as AP of the square of the velocity. Or as the square of
(lie sine of elevation, and the square of the velocity; for

the square of the sine is as the versed sine of the double

angle.

8. The time of flight of the projectile, which is equal

to the time of a body falling t'm*ly through GHor 4CV,
4 times the altitude, is therefore as the square root of the

altitude, or as the projectile velocity and sine of the eleva-

tion.

9. And hence may be deduced the following set of the-

orems, for finding all the circumstances relating to projec-

tiles on horizontal planes, having any two of them given.

Thus, let

s, c, U = sine, cosine, and tang, of elevation,

S, v =* sine and vers, of double the elevation,

R the horizontal rage, T the time of flight, V the projec-

tile velocity, H the greatest height of the projectile, g =
16 TV feet, and a = the impetus or the altitude due to the

velocity V. Then,

sv ! scv*
R = 2aS = 4asc = ~— = —

%g S
2fi"R ffR

gCT* gT*
=

s
= T

gr 2 ^/ga

4a

r

s

_ sv a til SR H
T = — = 25^-- =y —=^—=2,/-:.

g
H = as*

8 gc g*
SV2 10 V2 gT|a? = **R =^ = '.r = * v =€1

.

4c 4ff 4

And from any of these, the angle of direction may he
found.

V. To determine the range on an oblique plane; hav-
ing given the impetus or the velocity, and the angle of

direction.

Let AE be the oblique plane, at a given angle above or

below the horizontal plane AH; AG the direction of the

piece; and AP the altitude due to the projectile velocity

at A. (Fig. 5.)

By the last prop, find the horizontal range AH to the

given velocity and direction; draw HE perpendicular to

AH, meeting the oblique plane in E; draw EF parallel

to the direction AG, and FI parallel to HE; so shall the

projectile pass through I, and the range on the oblique
plane will be AI. This is the evident from tiic proper-
ties of the parabola: see Conic Sections, where it i3

proved, that if AH, AI, are any two lines terminated at

the curve, and IF, HE, are parallel to the axis; thea is

EF parallel to the tangent AG. (Figs. 6 and 7.)
Hence, 1. If AO is drawn perpendicular to the plane

AI, and AP is bisected by the perpendicular STO; then

with the centre O describing a circle through A and P,

the same will also pass through q; because the angle GA1>
formed by the tangent AG and AI, is equal to the angle

APo, which will therefore stand upon the same arc Aq.
2. If there are given the range and velocity, or the im-

petus, the direction will then be easily found thus: Take
Afc = JAI; draw kq perpendicular to AH, meeting the

circle described with the radius AO in two points q and

q; then Ag or Aq will be the direction of the piece. Ai'.i

hence it appears that there are two directions, which,

with the same impetus, give the very same range Al, on

the oblique plane. And these two directions make equal

angles with Al and AP, the plane and the perpendicular
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because the arc Yq = the arc Aq. They also make equal

angles with aline drawn from A through S, because the

arc S<7 = the arc S</.

3. Or, if there are given the range AI, arid the direc-

tion Aq, to find the velocity or impetus. Take Ak —
|AI;and erect kq perpendicular to All, meeting the line

of direction in q; then draw qY, making the angle A^P
-^ the angle Akq; so shall AP be the impetus, or altitude

due to the projectile velocit).

4. The range on an oblique plane, with a given eleva-

tion, is directly as the retangle of the cosine of the di-

rection of the piece above the horizon, and the sine of the

direction above the oblique plane, and reciprocally as the

square of the cosine of the angle of the plane above or

below the horizon.

For, put s == sin. Z qAl or AP</

c = cos. Z qAR or sin. PA<7,

C = cos. Z IAH or sin. Akd or Akq or

AgP.
Then in the tri. APg, C : s :: AP : Aq,

and in the trian. Akq, C : c :: Aq : AA:,

therefore by compos. C 1
: cs :: AP : Afc = |AI,

so that the oblique range AI = _-_. x 4AP.

Hence the range is the greatest when Ak is the great-

est, that is, when kq touches the circle in the middle point

S; and then the line of direction passes through S, and

bisects the angle formed by the oblique plane and the ver-

tex. Also the ranges are equal at equal angles above

and below this direction for the maximum.

5. The greatest height cv or kq of the projectile, above

the plane, is equal to _ x AP. And therefore it is as
c %

the impetus and square of the sine of direction above the

plane directly, and square of the cosine of the plane's in-

clination reciprocally.

For, C (sin. AqV) : s (sin. AVq) : : AP :Aq,

and C (sin. Akq) : s (sin. kAq) : : Aq : kq,

therefore by comp. C 2
: s2 : : AP : kq.

2 s

6. The time of flight in the curve AvI is = —V'
AP

where g = 16TV feet. And therefore it is as the velocity

and sine of direction above the plane directly, and cosine

if the plane's inclination reciprocally. For the time of

describing the curve, is equal to the time of falling freely

As 2

through GI, or Akq or —_ x AP. Therefore, the time

28
being as the square root of the distance, ^ g : Z- y/ AP

Ar
•

:
1"

: it J_ the time of flight.

c g
7. From the foregoing corollaries may be collected the

following set of theorems, relating to projectiles made on

any given inclined planes, either above or below the ho-

rizontal plane; in which the letters denote as before,

namely,
C = cos. of direction above the horizon,

C = cos. of inclination of the plane,

8 — sin. of direction above the plane,

R the range on the oblique plane,

ill. 56

T
V
II

a

g
cs

the time of flight,

the projectile velocity,

the greatest height above the plane,

the impetus, or alt. due to the velocity V,

feet."V,
cs

Then

gc
R = - x 4o = — V2 =

C2tr ,S

4C ,TT2 = — H.
s

H = a =
s*vs SR g

~~ AC
~~~

4 * '

V = v 4ogr = (V 77 - TT = T v»H.
cs

T =
2s

n V
sv sn H

gc v
g

And from any of these, the angle of direction may be

found.

Of the path of Projectiles, as depending on the resist-

ance of the air.

For a long time after Galileo, philosophers seemed to

be satisfied with the parabolic theory of projectiles,

deeming the effect of the air's resistance on the path as

of no consequence. In process of time, however, as the

true philosophy began to dawn, they began to suspect

that the resistance of the medium might have some ef-

fect upon the projectile curve, and they set themselves

to consider this subject with some attention.

Huygens, supposing that the resistance of the air was
proportional to the velocity of the moving body, con-

cluded that the line described by it would be a kind of

logarithmic curve.

But Newton, having clearly proved, that the resist-

ance to the body is not proportional to the velocity it-

self, but to the square of it, shows, in his Prineipia,

that the line a projectile describes, approaches nearer to

an hyperbola than a parabola.

Mr. Robins has shown that, in some cases, the resist-

ance to a cannon-ball amounts to more than 20 times
the weight of the hall; and Dr. Hutton, having prose-

cuted this subject far beyond any former example, has
sometimes found this resistance amount to near 100
times the weight of the ball, viz. when it moved with a
velocity of 2000 feet per second, which is a rate of al-

most 23 miles in a minute.

Mr. Robins has not only detected the errors of the

parabolic theory of gunnery, which takes no account of

the resistance of the air, but shows how to compute the

real range of resisted bodies.

There is an odd circumstance which often takes place

in the motion of bodies projected with considerable

force, which shows the great complication and difficulty

of this subject; namely, that bullets in their flight arc

not only depressed beneath their original direction by
the action of gravity, but are also frequently driven to

the right or left of that direction by the action of some
other force.

Now if it was true that bullets varied their direction

by the action of gravity only, then it ought to happen
that the errors in their flight to the right or left of the

mark they were aimed at, should increase in the. pro*

portion of the distance of the mark from the piece onh



PROJECTION.

But tliis is contrary to all experience: the same piece

which will carry its bullet within an inch of the intend-

ed mark at ten yards distance, cannot be relied on to

10 inches in 100 yards, much less to 30 in 300 yards.

And this inequality can only arise from the track of

the bullet being incurvated sideways as well as down-

wards; for by this means the distance between the incur-

vated line and the line of direction, will increase in a

much greater patio than that of the distance; these lines

coinciding at the mouth of the piece, and afterwards se-

parating in the manner of a curve from its tangent, if

the mouth of the piece is considered as the point of con-

tact.

This is put beyond a doubt from the experiments
made by Mr. Robins; who found also that the direction

of the shot in the perpendicular line was not less un-

certain, falling sometimes 200 yards short of what it did

at other times, although there was no visible cause of

difference in making the experiment. See Rifle.
PROJECTION, in mechanics,- the act of giving a

projectile its motion.

If the direction of the force, by which the projectile

is put in motion, is perpendicular to the horizon* the

projection is said to be perpendicular; if parallel to the

apparent horizon, it is said to be an horizontal projec-

tion; and if it makes an oblique angle with the horizon,

the projection is oblique. In all cases, the angle which

the line of direction makes with the horizontal line, is

called the angle of elevation of the projectile, or of de-

pression when the line of direction points below the ho-

rizontal line.

Projection, in perspective, denotes the appearance

or representation of an object on tlic perspective plane.

,

f

3o, the projection of a point, is a point where the optic

ray passes from the objective point through the plane to

the eye; or it is the point where the plane cuts the optic

ray. And hence it is easy to conceive what is meant by

the projection of a line, a plane, or a solid.

Projection of the Sphere in Piano, is a representa-

tion of the several points or places of the surface of the

sphere, and of the circles' described upon it, upon a

transparent plane placed between the eye and the sphere,

or such as they appear to the eye placed at a given dis-

tance. For the laws of this projection, see Perspec-
tive; the projection of the sphere being only a parti-

cular case of perspectives.

The chief use of the projection of the sphere, is in

the construction of planispheres, maps, and charts;

which arc said to be of this or that projection, according

to the several situations of the eye, and the perspective

plane, with regard to the meridians, parallels, and other

points or places to be represented.

The most usual projection of maps of the world, is

that on the plane of the meridian, which exhibits a right

sphere; the first meridian being the horizon. The next

is that on the plane of the equator, which has the pole

in the centre, and the meridians the radii of a circle, &c.

and this represents a parallel sphere. See Map.
The projection of the sphere is usually divided into

orthographic and stereographic; to which may be added
gnomonic.
Projection orthographic, is that in which the surface

of the sphere is drawn upon a plane, cutting it in the

2

middle; the eye being placed at an infinite distance ver-

tically to one of the hemispheres. And,
Projection stereographic of the sphere, is that in

which the surface and Circles of the sphere are. drawn
upon the plane of a great circle, the eye being in the

pole of that circle.

Projection gnomonical of the sphere, is that in which
the surface of the sphere is drawn upon a plane without-

side of it, commonly touching it, the eye being at the

centre of the sphere.

Laws of the orthographic projection.— 1. The rays co-

ming from the eye, being at an infinite distance, and
making the projection, are parallel to each other, and
perpendicular to the plane of projection.

£. A right line perpendicular to the plane of projec-

tion, is projected into a point where that line meets the

said plane. (Fig. 8.)

3. A right line, as AB, or CD, not perpendicular,

but either parallel or oblique to the plane of the projec-

tion, is projected into a right line, as EF or Gil, and is

always comprehended between the extreme perpendicu-

lars AE and BF, or CG and D1I.
4. The projection of the right line AB is the greatest,

when AB is parallel to the plane of the projection.

5. Hence it is evident, that a line parallel to the plane

of the projection, is projected into a right line equal to

itself; but a line that is oblique to the plane of projection,

is projected into one that is less than itself. (Fig. 9.)

6. A plane surface, as ACBD, perpendicular to the

plane of the projection, is projected into the right line, as

AB, in which it cuts that plane. Hence it is evident,

that the circle ACBD perpendicular to the plane of pro-

jection, passing through its centre, is projected into that

diameter AB in which it cuts the plane of the projection.

Also any arch as Cc is projected into Oo, equal to ca,

the night sine of that arch; and the complemental arccB

is projected into oB, the versed sine of the same arc cB.

7. A circle parallel to the plane of the projection, is

projected into a circle equal to itself, having its centre

the same with the centre of the projection, and its radius

equal to the cosine of its distance from the plane. And
a circle oblique to the plane of the projection, is project-

ed into an ellipsis, whose greater axis is equal t) the

diameter of the circle, and its less axis equal to double

the cosine of the obliquity of the circle to a radius equal

to half the greater axis.

Properties of the stereographic projection.—1. In this

projection a right circle, or one perpendicular to the

plane of projection, and passing through the eye, is pro-

jected into a line of half tangents.

2. The projections of all other circles, not passing

through the projecting point, whether parallel or oblique,

are projected into circles. Fig. 10, 11, and 12.

Thus, let ACEDB represent a sphere, cut by a plane

RS, passing through the centre I, perpendicular to the

diameter EH, drawn from E the place of the eye; and

let the section of the sphere by the plane RS he the cir-

cle CFDL, whose poles are II and E. Suppose now

AGB is a circle on the sphere to be projected, whose

pole most remote from the eye is P; and the visual rajs

from the circle HGB meeting in E, form the rone

AGBE, of which the triangle AEB is a section through

the vertex E, and diameter of the base AB; then will
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the figure agbf, which is the projection of the circle

AGB. be itself a circle. Hence, the middle of the pro-

jected diameter is the centre of the projected circle, whe-

ther it is a great circle or a small one: also the poles and

centres of all circles parallel to the plane of projection,

fall in the centre of the projection: and all oblique great

circles cut the primitive circle in two points diametrical-

ly opposite.

3. The projected diameter of any circle subtends an

angle at the eve equal to the distance of that circle from

its nearest pole, taken on the sphere; and that angle is

bisected by a right line joining the eye and that pole.

Thus, let the plane RS (fig. 13) cut the sphere HFEC
through its centre I; and let ABC be any oblique great

circle, whose diameter AC is projected into ac; and
KOL any small circle parallel to ABC, whose diameter

KL is projected in kl. The distances of those circles

from their pole P, being the arcs A HP, KIIP, and the

angles aKc, fcE/, are the angles at the eye, subtended by
their projected diameters, ac, and kl. Then is the angle

aKc measured by the arc AHP. and the angle kEl mea-
sured by the arc KHP; and those angles are bisected by
EP.

3. Any point of a sphere is projected at such a dis-

tance from the centre of projection* as is equal to the

tangent of half the arc intercepted between that point

and the pole opposite to the eye, the semidiameter of the

sphere being radius. Thus, let C6EB (fig. 14) be a
great circle of the sphere, whose centre is c; GH the

plane of projection cutting the diameter of the sphere in

b and B; also E and C the poles of the section by that

plane: and a the projection of A. Then ca is equal to

the tangent of half the. a?*c AC, as is evident by drawing
CF — the tangent of half that arc, and joining cF.

4. The angle made by two projected circles, is equal

to the angle which those circles make on the sphere. For
let IACE (fi^;. 15) and ABL be two circles on a sphere
intersecting in A; E the projecting point; and RS the

plane of projection, in which the point A is projected in

a. in the line, IC, the diameter of the circle ACE. Also
let DH and FA be tangents to the circles ACE and
ABL. Then will the projected angle daf be equal to

the spherical angle B AC.
5. The distance between the poles of the primitive cir-

cle and an oblique circle, is equal to the tangent of half

the inclination ef those circles; and the distance of their

centres is equal to the tangent of their inclination, the

semidiameter of the primitive being radius. For let AC
(fig. 16) be the diameter of a circle, whose poles are P
and Q. and inclined to the plane of projection in the an-

gle AIF; and let a. r, p. be the projections of the points

A, C, P; also let H«E be the projected oblique circle,

whose centre is q. Now when the plane of projection

becomes the primitive circle, whose pole is I. then is \p

= tangent of half the angle AIF. or of half the arch AF;
and \q = tangent of AF. or of the angle VHa — AIF.

6. If through any given point in the primitive circle,

an oblique circle ii described, then the centres of all

other oblique circles passing through that point, will be

in a right line drawn through the centre of the first ob-

lique circle, and perpendicular to a line passing through

that outre, the u;n en p lint, and the centre of the primi-

tive circle. Thus, let GACE (fig. 17.) be the primitive

circle, and ADEI a great circle described through D, its

centre being B. UK is a right line drawn through B,

perpendicular to a right line CI passing through D and

B and the centre of the primitive circle. Then the cen-

tres of all other great circles, as FDG, passing through

D, will fall in the line UK.
7. Equal arcs of any two great circles of the sphere

will be intercepted between two other circles drawn on
the sphere through the remotest poles of those great cir-

cles. For let PBEA (fig. 18) be a sphere, on which

AGB and CFD are two great circles, whose remotest

poles are E and P; and through these poles let the great

circle PBEC and the small circle PGE be drawn, cut-

ting the great circles AGB and CFD in the points B,

G, D, F. Then are the intercepted arcs BG and DF
equal to one another.

8. If lines are drawn from the projected pole of any
great circle, cutting the peripheries of the projected cir-

cle and plane of projection, the intercepted arcs of those

peripherics are equal; that is, the arc I3G = df.

9. The radius of any lesser circle, whose plane is per-

pendicular to that of the primitive circle, is equal to the

tangent of that lesser circle's distance from iis pole; and
the secant of that distance is equal to the distance of the

centres of the primitive and lesser circle. For let P
(fig. 19) be the pole and AB the diameter of a lesser cir-

cle, its plane being perpendicular to that of the primi-
tive circle, w hose centre is C: then d being the centre

of the projected lesser circle, da is equal to the tangent
of the arc PA, and dC = the secant of PA.

PROJECTURE. See Architecture.

PROLAPSUS. See Surgery.

PROLATE, in geometry, an epithet applied to a sphe-
roid produced by the revolution of a semi-ellipsis about
its larger diameter.

PROMISE, is where, upon a valuable consideration,
persons bind themselves by words to do or perform such
a thing agreed on: it is in the nature of a verbal cove-
nant, and wants only the solemnity of writing and scal-

ing to make it absolutely the same. Yet for the breach
of it, the remedy is different; for instead of an action of
covenant, there lies only an action upon the case, the da-
mages whereof are to be estimated and determined by
the jury.

PROMISSORY NOTE. See Bills of Exchange.
PRONOUN, in grammar, a declinable part ofspeech,

which being put instead of a noun, points out some per-
son or thing.

PROOF, the showing or making plain the truth of any
matter alleged; either in giving evidence to a jury on a
trial, or else on interrogatories or by copies of records,
or exemplifications of them. See Evident;;.

Proof of artillery and small arms, is a trial whether
they stand the quantity of powder allotted for llmt pur-
pose. The rule of the board of ordnance is. that ail gnus
under 24-poundere are loaded with powder as much
as their shot weighs: that is, a brass 24-pnunder with
21 lb. a brass 52-pounder with 26 lb. 12 oz. and a 42-
pounder with 31 lb. 8 oz. the iron 24-pnunder with IS
lb. the 32-pounder with 21 lb. 8 oz. and the 42 pounder
with 25 lb.

The brass light field-pieces arc proved with powder
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that weighs half as much as their shot, except the 24-

pounder, which is loaded with 10 lb. only.
•.

Government allows 11 bullets oflead in the pound for

the proof of muskets; and 14.5, or twenty-nine in two,
for service; seventeen in the pound for the proof of car-

bines, and twenty for service; twenty-eight in the pound
for the proof of pistols, and thirty-four for service.

When guns of a new metal, or of lighter construction,

arc proved; then, besides the common proof, they are
tired 200 or 300 times, as quick as they can be loaded
with the common charge given in actual service. Our
light six-pounders were fired 300 times in three hours
and twenty-seven minutes, loaded with 1 lb. 4 oz., with
out receiving any damage.

Proof of 'powder, is in order to try its goodness and
strength. See Gunpowder.

Proof o/ cannon, is made to ascertain their being well

fast, their having no cavities in the metal, and in a word,
their being fit to resist the effort of their charge of pow-
der. In making this proof, the piece is laid upon the

ground, supported only by a piece of wood in the middle,

of about five or six inches thick, to raise the muzzle a
little, and then the piece is fired against a solid butt of

earth.

Proof of mortars and howitzers, is made to ascertain

their being well cast, and of strength to resist the effort

of their charge. For this purpose the mortar or howit-

zer is placed upon the ground, with some part of the trun-

nions or breech sunk below the surface, and resting on

wooden billets at an elevation of about seventy degrees.

The mirror is generally the only instrument to discover

the defects in mortars and howitzers. In order to use

it, the sun must shine; the breech must be placed towards

the sun, and the glass over-against the mouth of the

piece which illuminate the bore and chamber sufficiently

to discover the flaws in it.

Proof of foreign brass artillery. 1. The Prussians.

Their battering-train and garrison artillery are prov-

ed with a quantity of powder equal to half the weight

of the shot, and fired seventy-five rounds as fast as

in real service; that is, two or three rounds in a

minute. Their light field-train, from a 12-poundcr up-

wards, are proved with a quantity of powder — l-3d of

the weight of the shot, and fired 150 rounds, at three or

four rounds a minute. From a 12-pounder downwards,

arc proved with a quantity = l-5th of the shot's weight,

and fired 300 rounds, at five or six rounds each minute

properly spunged and loaded. Their mortars are prov-

ed with the chambers full of powder, and the shells load-

ed. Three rounds are fired as quick as possiMe. 2d,

The Dutch prove all their artillery by firing each piece

five times: the two first rounds with a quantity of powder

= 2-3dsofthe weight of the shot; and the three last

rounds with a quantity of powder = half the weight of

the shot. 3d, The French the same as the Dutch.

Proof, in brandy and other spirituous liquors, is a lit-

tle white froth which appears on the top of the liquor

when poured into a glass. This froth, as it diminishes,

forms itself into a circle called by the French the chape-

let, and bv the English the bead or bubble.

PROPOLIS. See Resins.

PROPORTION, in arithmetic, kc. Sec Algebra.
Proportion is often confounded with ratio; but they are

quite different things. For, ratio is properly the rela-

tion of two magnitudes or quantities of one and the same
kind; as the ratio of 4 to 8, or of 15 to 30, or of 1 to ;:;

and so implies or respects only two terms or things. But
proportion respects four terms or tilings, or two ratios

which have each two terms; though the middle term may
be common to both ratios, and then the proportion is ex-

pressed by three terms only, as 1, 8, 6*4, where 1 is to 8

as 8 to 64.

Proportion is also sometimes confounded with progres-

sion. In fact, the two often coincide; the difference between

them only consisting in this, that progression is a parti-

cular species of proportion, being indeed a continued pro-

portion, or such as has all the terms in the same ratio,

viz. the 1st to the 2d, the 2d to the 3d, the 3d to the 4th,

&c; as the terms 2, 4, 8, 16, Ace. so that progression i.s

a scries or continuation of proportions. See Progres-
sion.

Proportion is either continual, or discrete, or inter-

rupted.

The proportion is continual when every two adjacent

terms have the same ratio, or when the consequent of

each ratio is the antecedent of the next following ratio,

and so all the terms form a progression, as 2, 4, 8, 16,

&c; where 2 is to 4, as 4 to 8, and as 8 to 16, &c.
Discrete or interrupted proportion, is when the conse-

quent of the first ratio is different from the antecedent

of the 2d, &c; as 2, 4, and 3, 6.

Proportion is also either direct or inverse.

Direct proportion is when more requires more, or less

requires less; as it will require more men to perform

more work, or fewer men for less work, in the same

time.

Inverse or reciprocal proportion, is when more re-

quires less, or less requires more. As it will require

more men to perform a piece of work in less time, or

fewer men in more time. Ex. If 6 men can perform a

piece of work in 15 days, how many men can do the

same in 10 days? Then,
reciprocally as T\ to T

*
y so is 6 : 9 ")

,

,

or inversely as 10 to 15 so is 6 : 9 J
answer.

Proportion, again, is distinguished into arithmetical,

geometrical, and harmonical.
Arithmetical proportion is the equality of two arith-

metical ratios, or differences: as in the numbers 12, 9,

6; where the difference between 12 and 9, is the same as

the difference between 9 and 6, viz. 3.

And here the sum of the extreme terms is equal to the

sum of the means, or to double the single mean when

there is but one. As 12 + 6 = 9 + 9 = 18.

Geometrical proportion is the equality between two geo-

metrical ratios, or between the quotients of the terms. As

in the three 9, 6, 4, where 9 is to 6 as 6 is to 4, thus de-

noted 9 : 6 : : 6 : 4; for
f
= 1, being each equal l or if.

And in this proportion, the rectangle or product of the

extreme terms, is equal to that of the two means, or the

square of the single mean when there is but one. Fsr

9x4 = 6x6 = 36.

Harmonical proportion, is when the first term is to the

third, as the difference between the 1st and 2:1 is to the

difference between the 2d and 3d; or in four terms, when
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the 1st is to the 4th, as thcdifference betwe

2d is to the difference between the 3d and 4th; or tli

ciprocals of an arithmetical proportion are in harmonical

proportion. As 6, 4, 3, because. 6 : 3 : : G — 4 = 2:4 —
3 =s If or because

J, 1, ^, are in arithmetical pro]

tion, making ^.+ -| = | + | = |. Also the four 24. I .

•>, are in harmonical proportin, because 24 : 9 :: 8 : 3.

PROPORTIONAL compasses, are compasses with

two pair of opposite legs, like a St. Andrew's cross, by
which any space is enlarged or diminished in any pro-

portion.

Proportional scales, called also logarithmic scales,

are the logarithms or artificial numbers, placed on lines.

fnr the ease and advantage of multiplying and dividing,

&c. by means of compasses, or of sliding rulers. These
arc in effect so many lines of numbers, as they are call-

ed by Gunter, but made single, double, triple, or quadru-
ple; beyond which they seldom go.

PROPORTIONALS, are the terms of a proportion;

consisting of two extremes, which are the first and last

terms of the set, and the means, which arc the rest of the

terms. These proportionals may be either arithmetical,

geometricals, or harmonicals, and in any number above
two, and also either continued or discontinued.

Pappus gives this beautiful and simple comparison of

the three kinds of proportionals, arithmetical, geome-
trical, and harmonical, viz. a, 6, c, being the first, se-

cond, and third terms in any such proportion, then

In the arithmetical, a : a~]

in the geometricals, a : b ^> : : a — b : b — c.

in the harmonicals, a : cj

Continued proportionals form what is called a progres-

sion. See Progression.

I. Properties of arithmetical proportionals.

For what respects progressions and mean proportion-

als of all sorts, see Mean and Progression.
1. Four arithmetical proportions, as 2, 3, 4, 5,

are still proportionals when inversely 5, 4, 3, 2;

or alternately, thus, - - - 2, 4, 3, 5;

or inversely and alternately, thus, - 5, 3, 4, 2.

2. If two arithmetical are added to the like terms of

other two arithmetical, of the same difference or arith-

metical ratio, the sums will have double the same differ-

ence or arithmetical ratio.

So, to 3 and 5, whose difference is 2,

add 7 and 9, whose difference is also 2,

the sums 10 and 14, have a double diff. viz. 4.

And if to these sums are added two other numbers also in

the same difference, the next sums will have a triple ratio

or difference; and so on. Also, whatever are the ratios of

the terms that arc added, whether the same or different,

the sums of the terms will have such arithmetical ratio as

is composed of the sums of the others that arc added.
So 3 , 5, whose diff. is 2

and 7 , 10, whose diff. is 3

and 12 , IG, whose diff*. is 4

make 22 , 31, whose diff. is 9.

On the contrary, if from two arithmetical :irc sub-

tracted others, the difference will have such aritlimeti-

i aj ratio as is equal to the differences of those.

;m 12 an
take 7 and 10, whose dif. is 3

leaves 5 and G. whose dif. is 1

Also from
take

and
and

9, who>-'

5, whose dii".

is 2

is 2

leaves 4 and 4, whose dif is

Hence, if arithmetical proportionals are multiplied or
divided by the same number, their difference, or arith-

metical ratio, is also multiplied or divided by the same
iber.

II. Properties of geometrical proportionals.

The properties relating to mean proportionals are giv-
en under the term Mean Proportional; some are also
given under the article Proportion; and some addi-
tional ones are as below:

1. To find a 3d proportional to two given numbers, or
a 4th proportional to three in the former case, multiply
the 2d term by itself, and divide the product by the 1st;

and in the latter case, multiply the 2d term by the 3d, and
divide the product by the 1st.

So 2 : 6 : : 6 : 18, the 3d prop, to 2 and 6:

and 2 : 6 : : 5 : 15, the 4th prop, to 2, 6, and 5.

2. If the terms of any geometrical ratio arc augment-
ed or diminished by any others in the same ratio, or pro-
portion, the sums or differences will still be in the same
ratio or proportion.

So if a : b : : c : iZ,

then is a : b :: a + c : b + d :: c : d.

And if the terms of a ratio, or proportion, are multi-
plied or divided by any one and the same number, the pro-
ducts and quotients will still be in the same ratio, or pro-
portion.

Thus, a : b

n n
3. If a set of continued proportionals arc either aug

mented or diminished by the same part or parts of them-
selves, the sums or differences will also be proportionals.

Thus if a, 6, c, J, &c. arc propors.
a b c

then are a + -»&» + -, c, + -
, &c. also proportion.

als, where the common ratio is 1 4- —..— n
And if any single quantity is either augmented or di-

minished by some part of itself, and the result is also in-
creased or diminished by the same part of itself, and this
third quantity treated in the same manner, and so on;
then shall all these quantities be continued proportionals!
So, beginning with the quantity a, and taking always the
nth part, then shall

a 2a a2

a
>
a i n' i n + n '

&c ' l)e Proportionals, or

a, a -f _ , (+ _)2, (a + _ ), &c . proportionals the com-

moii ratio being \ -\— .

4. If one set of proportionals is multiplied or divided

na : lib : : 1 : 1 .



V 11 o PRO
by any other set of proportionals, each term by each,

the products or quotients will also be proportionals.

Thus,
and
then is

Hi a : na :

c : mc
ac : 7n nac

: b : nb,

: d : md;
: bd \ mnbdf

and
a na

c ' mc

b nb

d mb

5. If there are several continued proportionals, then

whatever ratio the 1st has to the 2d, the 1st to the 3d

shall have the duplicate of the ratio, the 1st to the 4th

the (triplicate of it, and so on.

So iu a, na, n2a, 7i
3«, &c. the ratio being n;

then a : n3a, or 1 to 712, the duplicate ratio,

and a : n3a or 1 to n2
, the triplicate ratio,

and so on.

6. In three continued proportionals, the difference be-

tween the 1st and 2d term, is a mean proportional be-

tween the 1st term and the second difference of all the

terms.
Thus, in the three propor. a, na, n2a;

Terms
7l

2U
na
a

then a

1st dif's.

n*a—na
11a —a

na .— a
Or in the numbers 2

1

2d dif.

n2a—27io-fo,

na—a : n2a — 2na -f a.

6, 18;

•

12

4
8 the second difference;

then 2, 4, 8 are proportionals.

7. When four quantities arc in proportion,

also in proportion by inversion, composition,

&c; thus, a, na, b,nb, being in proportion, viz

they are

division,

1.

2. Inversion

3. Alternation

4. Composition
5. Conversion

6. Division

na
: a

: b

na :

a
: a
; na

b : nb; then by

: nb : b;

:na : nb;

: b -f nb : nb;

: b -{- nb : b;

: b— nb : b;

: b— nb : nb.

a
na
a

a + 7ia

a -f na
fa — na
\a— na

III. Properties of harmonical proportionals.

1. If three or four numbers in harmonical proportion,

are either multiplied or divided by any number, the

products or quotients will also be harmonical proportions.

Tints, 6, 3, 2, being harmon. propor.

then 12, 6, 4. arc also harmon. propor.

and £, I? §• are also harmon. propor.

2. In the three harmonical proportionals, a, b, c, when

any two of these arc given, *he third can be found from

the definition of them, viz. that a : c :: a— b : b— c; for

hence

b = the harmonical mean and
a + c

c = ab
the third harmon. to a and b.

2a— b

3. And of the four harmonicals, a, b, c, d, any three

being given, the fourth can be found from the definition

of them, viz. that a:d::a— b : c— d; for thence the

three b, c, d. will be thus found, viz.

2ad— ac 2ad— bd ab
6 = d

;c= a > d =
2a— 6*

4. If there are four numbers disposed in order, as $,

3, 4, 6, of which one extreme and the two middle terms

are in arithmetical proportion, and the other extreme

and the same middle terms are in harmonical proportion;

then are the four terms in geometrical proportion: sa

here.

the three 2, 3, 4, are arithmetical,

and the three 3, 4, 6, arc harmonicals,

then ihe four 2, 3, 4, 6 arc geometricals.

5. If between any two numbers, as 2 and 6, there are

interposed an arithmetical mean 4, and also an harmoni-

ca! mean 3, the four will then be geometricals, viz. 2 :

3

: : 4 : 6.

6. Between the three kinds of proportion, there is this

remarkable difference, viz. that from any given number
there can be raised a continued arithmetical series in-

creasing ad infinitum, but not decreasing; while the har-

monical can be decreased ad infinitum, but not increased;

and the geometrical admits of both.

PnoronTioNs of the human body. See Draw-
ing.

Proportions of the antique statues. See Statues
and Sculpture.
PROPOSITION, in logic, partof an argument where-

in some quality, either negative or positive, is attribut-

ed to a subject; or according to Chauvinus, it is a com-
plete consistent sentence, indicating or expressing some-

thing either true or false, without ambiguity; as God
is just.

Proposition, in mathematics, is either some truth ad-

vanced and shown to be such by demonstration, or some
operation proposed and its solution shown. If the pro-

position is deduced From several theoretical definitions

compared together, it is called a theorem; if from a

praxis, or series of operations, it is called a problem.

PROSERPINACA, a genus of the trigynia order, in

the triandria class of plants; and in the natural method

ranking under the 15th order, inundatae. The calyx is

tripartite superior; there is no corolla; there is one trt-

locular seed. There is one species, a marsh plant of

Virginia.

PROSODY, that part of grammar which treats of

the quantities and accents of syllables, and the manner

of making verses.

PROSOPIS, a genus of the monogynia order, in the

deeandria class of plants. The calyx is hemispherical

and quadridentate; the stigma is simple, the legumen in-

flated and monospermous. There is one species, a tree

of the East Indies.

PROSOPOPCEIA, a figure in rhetoric, whereby we
raise qualities, or things inanimate, into persons. See

Rhetoric
PROSTATA. See Anat >ty.

PROSTYLE, in annent architecture, a range of co-

lumns in front of a temple.

PROTEST, when oneopenlv affirms, that he does ei-

ther not at all, or but conditionally, yield his consent to

any act, or unto the proceeding of a judge in court where-

in his jurisdiction is doubtful, or to answer upon his oath

any farther than bylaw he is bound.
Protest, is also that art by which the holder of a

foreign bill of exchange declares that such bill is dis-

honoured.
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Protect, is also that act of a master, on his arrival

with his .ship from parts beyond the seas, to save him

and his owners harmless and indemnified from any

damage sustained in the goods of her lading, on account

of storms. See Hills of Exchange, and insurance.
PROTESTANT, a name first given in Germany to

those who adhered to the doctrine of Luther; because in

1529, they protested against a decree of the emperor
Charles V. and the diet of Spires; declaring that they

appealed to a general council. The same name also has

been given to those of the sentiments of Calvin, and is

now become a common denomination for all those of the

reformed churches.

PRO TEA, the silrcr-tree, a genus of the monogynia
order, in the tetrandia class of plants; and in the natural

method ranking under the 47th order, stellate. There
is one quadrilid peta! surrounding the germ; there is no

proper calyx; the respectacle is paleaceous. There are

sixty-four species, chiefly natives of the Cape of Good
Hope; of which the most remarkable are, 1. The conife-

ra, with linear, spear-shaped, entire leaves, grows to the

height of ten or twelve feet, with a straight regular

stein. The branches naturally form a large regular

bead. The leaves are long and narrow, of a shining sil-

ver-colour, and, as they remain the whole year, make a

fine appearance in the green-house. 2. The argentea,

commonly called silver tree, has a strong upright stem

covered With purplish hark, dividing into several branch-

es which grow erect, with broad, shining, silvery, leaves,

which make a fine appearance when intermixed with

other exotics. Throng!.) the whole year it exhibits its

glossy white or silvery leaves. It has at first a very

uncommon and beautiful appearance; and sometimes in

the course of twelve or fifteen years, reaches the height

of tweny feet, which it never exceeds. In a rich soil it

grows twice as quick, and is by far the largest of the

protea kind. They arc generally planted near some

farms, and very sejklom grow wild; Mr. Sparman thinks

it was probably brought to the Cape of Good Hope from

Anamaqna: lor he had travelled over the whole north-

east side of Hottentots' Holland, without finding it either

in its wild state or planted. 3. The nitida, or wage-

boom, greatly resembles the second sort; the leaves are

very silky and white, with erect purple branches.

All these plants being tender exotics, require to be

continually kept in the greenhouse during winter. The
fust may be propagated by cuttings, which should be

cut off in April, just before the plants begin to shoot; the

second and third sorts may be propagated by seeds.

PRiOTHONOTARY, a term which properly signifies

fust notary, and which was anciently the title of the prin-

cipal notaries of the emperors of Constantinople.

Prothonotary with us is used for an officer in the cpurte

of king's bench and common pleas; the former of which

courts has one, and the latter three. The prothonotary

of the king's bench, records all civil actions sued in that

court, as the clerk of the crown-office dies all criminal

causes. The prothonolaries of the common pleas enter

and inrol all declarations, pleadings, assizes*. judgments

and actions; they also make out all judicial writs, except

writs of habeas-corpus. and distringas juralor, for which

there is a particular office, called the habeas corpora

office; they likewise enter recognizances acknowledged,

and all common recoveries; make exemplifications of re

cords, &c.

PROTOXIDE, in chemistry, a term used to denote
the minimum of oxidizement. See Oxide.
PROTRACTION, the same with plotting. See Sur-

veying.
PROTRACTOR, the name of an instrument used for

protracting or laying down on paper the angles of a

field, or other figure. Sec Instrument.
PROVISO, in law, a condition inserted in a deed,

upon the observance whereof the validity of the deed de-

pends.

PROVOST, an officer, whereof there are divers kinds,

civil, and military, &,c.

Pkovost of a city or town, is the chief municipal mag-
istrate in several trading cities v particularly Edinburgh,
Glasgow, &c. being much the s line with mayor in other

places. He presides in city-courts, and. together with

the baillics, who arc his deputies, determines in all dif-

ferences that arise among citizens.

Provost marshal of an army, is an officer appointed
to seize and secure deserters, and all other criminals,

He is to hinder soldiers from pillaging, to indict offen-

ders, and see the sentence passed on them executed, He
also regulates the weights and measures, and the price

of provisions* &c. in the army. For the discharge of
his office, be has a lieutenant, a clerk, and a troop of
maishalmcn on horseback, as also an executioner. There
is also a provost marshal in the navy, who has chargo
over prisoners, &c.
PROW, in navigation, denotes the head or fore part

of a ship, particularly in a galley, being that which is

opposite the poop or stern.

PRUNELLA, self-hue, a genus of the gymnosper-
mia order, in the didynamia class of plants; and in the
natural method ranking under the 12th order, holoraceie.

The filaments arc bifurcated, with an anthera only on
one point; the stigma is bifid. There are three species,

herbs of Europe.

Pruksllje sal, in pharmacy, a preparation of purified

saltpetre.

PRUNES, in commerce, are plums dried in the sun-
shine, or in an oven.

PRUNING wall-trees. Of this « master work of
gardening," it has been said, •• that gentlemen prune
too little, and gardeners too much;" these extremes are
to be avoided, as attended with peculiar evils, equally
mischievous: wall-trees arc presently spoiled by either
practice. If they are too full of wood, the shoots and
fruits cannot be properly ripened: and if they are too
thin (the greater evil of the too,) the consequence of the
cutting that has made them so, is the production of wood
rather than fruit; forcing out shoots, where otherwise
blossom- buds would have been formed. The designation
of trees to a wall (from the superabundant heat) neces-
sarily occasions cutting, and on the skilful use of the
knife much depends.

Every one who has wall-trees cannot keep a profes-
sed gardener: nor is every one who calls himself so,
qualified to prune. It is a great mortification to a man
who wishes to see his trees in order, not to he able t,>

procure an operator to attend them; let him then resolve
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to learn (he art himself, and the abilify will be very gra-

tifying to him.

As many words mnst be used on this article of prun-

ing, for the sake of order, the buisness of managing wall-

trees may be, l. Concerning the form. 2. The health.

The fruitfulness of them.

1. As to the form, or general appearances of the wall-

trees. If a tree is young and newly planted, the first

thing is to head it down, by cutting off (if it is a necta-

rine, peach, or apricot) all the shoots, and the stem itself,

down to a few eyes, that the lower part of the wall may
be furnished with new and strong wood. Make the cut

sloping, and behind the tree, taking care (by placing the

foot on the root, and the left hand on the stem) not to

disturb the tree by the pull of the knife. Plaster the part

with a bit of cow-dung, clay, or stiff earth* It is evident

from this that maiden stocks arethebest to plant.

The heading down is to be made so as to leave two or

three eyes, or four if a high wall, on each side of the

stem, from which shoots will come properly placed for

training. The number of eyes may be also according to

the strength of the tree, and its roots. If there are not

two well-placed eyes on each side of the stem, two shoots,

thus situated, may be left, cutting them short to two or

three eyes each. Eyes or shoots behind or before, con-

sider as ofno use, and let them be early displaced by rub-

bing or cutting. This work is to be performed in spring,

when the tree is putting forth shoots; i. e. about the be-

ginning of April.

If towards the end of May there should be wanting
shoots on either side the tree, having perhaps only one

put forth where two were expected, this one shoot should

be cut, or pinched down, to two or three eyes; and be-

fore summer is over there will be found good shoots

from them, and thus a proper head be obtained. This

work of shortening shoots of the year may be done any-

time before Midsummer; but in this case, all ill-placed

or superfluous growths must be rubbed off as soon as

seen, that those to be reserved may be the stronger, re-

ceiving more nourishment.

As the lateral shoots grow, let them be timely nailed

to the wall, close, straight, and equidistant, but use no

force. If they are quite well placed, they will need no

bending; but sometimes shoots must be laid in which are

not. perfectly so. Lay in as many good moderate-sized

shoots as may be throughout the summer, for choice at

winter pruning, yet do not crowd the tree. As the

shoots proceed in length, nail them to the wall, that no

material dangling of them may be seen; but avoid using

too many shreds.

In the formation of a tree, keep each side as nearly

as can be equal in wood; and the shoots inclining down-

wards, which is a mode of training necessary to fill the

lower part of the wall (none of which should be lost),

and to check the too free motion of the sap, which wall-

trees arc liable to from their warm situation and contin-

ual cutting. All thv. « should have an horizon-

tal tendency, though the. upper cannot have it so much
as the lower ones!' Those that are perpendicular, or

nearly so, mom;. fast, and run away with

food that, should pass to the horizontals; which being

impoverished by the vigorous middle branches, gradu-

al':. .. and nourish

the fruit. The pruner, therefore, must be content to

have some of the wall, over the middle of the tree, un-

occupied; or, at least, suffer none but weak or very mo-
derate shoots to find a place there.

The idea of a well formed tree is somewhat represent

ed by the ribs of a spread fan, or the fingers of the

hand extended. Regularity is allowed to be so nei

sary to the beauty of a wall-tree, that some have even

drawn lines for a guide to train by; but nature (eves-

free and easy) will not submit to so much formality, and
such a perfect disposition of the branches is not necessa-

ry. A tree may be regular without being linear, and
the proper useful shoots are not to be sacrificed to a fan-

ciful precision. Though crossing of branches is against
rule, yet cases may happen, as in want of wood or fruit,

where even this awkwardness may be permitted. The
object is fruit; and to obtain this end, form must some-
times give place.

All foreright and back shoots, and other useless wood,
should be displaced in time, for they exhaust the strength

of the tree to no purpose, and occasion a rude appear-

ance. It is a very expeditious method to displace super-

fluous young shoots, by pushing or breaking them off;

but when they get woody it is apt to tear the bark, and

in this case the knife must be used: the better way is to

disbud by rubbing; yet a young luxuriant tree should be

suffered to grow a little wild to spend the sap. There is

one evil, however, attending on disbudding, and rubbing

off young forcrights, that some fruit spurs arc thus lost;

for apricots arc apt to bear on little short shoots of from

half an inch to an inch (or more), and there are peaches

which do the same; so that it is a rule with some prim-

ers to wait to distinguish spurs from shoots, and then to

use the knife, yet use it as little as may be in sum-

mer.
In regulating a tree at any time, begin at the bottom

and middle, and work the way orderly upward and out-

ward. Never shorten in summer (which would produce

fresh shoots), except a forward shoot where wood may
be wanting; but where the tree is really too thick, cut

clean out what may be spared. None of the shoots pro-

duced after midsummer should be nailed in, except

where wood is wanting to fill a naked place. They ne-

ver bear fruit.

2. The health of wall-trees is greatly provided for by

observing the directions already given concerning their

form; for if observed, each shoot will have the proper

benefit of sun and air, to concoct its juices and prepare

it for fruiting.

It injures a tender shoot when it presses hard against

a nail. If the hammer strikes a shoot, and bruises the

bark, it often spoils if not kills it, by the part canker-

ing. The shreds may he too tight, so that the shoot can-

not properly swell; and if shreds are too broad and too

numerous, they are apt to occasion sickness, and provea

harbour for insects and filth: let the number be lessened at

all opportunities. A slip of the knife may wound a

neighboring branch, and make it gum, canker, or die.

It will require care, and some practice, to avoid this

cident; and in order to it, keep the point of the knife

sharp, and mind the position of it when cutting. Cut

close and sloping behind the eye; neither so near as to

injure it, nor so wide as to leave a stub.
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The bending of a branch mu; h is a violence to be

avoided: so that every shoot should be kept from the first

in the direction it is to grow in.

Luxuriant wood must be particularly attended to, to

got rid of it in time, before it has robbed the weaker
branches too much. That is luxuriant wood which, ac-

cording to the general habit of the tree, is much larger

than the rest; for a shoot that is deemed luxuriant in one
tree may not be so in another. If strong wood, that is

not very luxuriant, happens to be at the bottom of the

tree, so that it can be trained quite horizontally, it may
often be used to good purpose, as this position checks the

sap. A luxuriant shoot may be kept in summer where
it is not designed to retain it, merely to cut it down at

winter-pruning to two or three eyes, for getting wood
where wanted the next year; or this shortening may take

place in June, to have new shoots the present year.

Luxuriant shoots may be sometimes retained for a time,

merely as waste pipes.

All diseased, damaged, very weak, or worm out

branches (as they occur), should be cut out, to make way
for better; but if a tree is generally diseased, some cau-

tion must be used not to cut out too much at once, if

there is any hope of restoring it. A very old tree, or a

young one that does not thrive, may be cut a great deal;

but prune it so as to have a general sprinkling of the

best of the branches, and keep short lengths of an eye

or two of the weaker ones, in a sort of alternate order.

Young trees are very apt to decline, and sometimes
die, if suffered to overbear themselves the first year or

two of fruiting. The remedy is obvious, and should

resolutely be applied.

A weak tree is helped much by training it more erectly

than usual, as less check is thus given to the sap, and so

the shoots are more likely to swell: such a tree should

be kept thin of branches, and always pruned early in

autumn, keeping the top free from such wood as is stronger

than that which is in general below, and all the shoots

shorter than usual.

Old decaying trees should be lessened a little every

year, and constantly watched, to observe where young
and strong shoots are putting out below, in order to cut

down to them; and though the time fordoing this is com-

monly at autumn or winter pruning, yet it may be best

done in summer, as the shoots would thrive the better;

observing to put some grafting-day or cow-dung to the

part, to prevent gumming, which summer pruning is apt

to occasion. A judicious primer may bring the oldest and

most ill-conditioned tree to a healthy and bearing state

if all is but right at the root, it having a good soil about

it.

Keep all wall-trees clean, and particularly weak ones,

from moss, cobwebs, or other filth; and attend to insects,

snails, caterpillars, and smother Hies. Any bark that is

decayed by cracks, &c. must, be cleared away to the quick,

cither by rubbing, or the knife, as filth and insects arc apt

particularly to gather there: wipe the part clean with

spunge and soap.

Consider the soil about an unthrifty tree, and if it is

thought bad. improve it by moving away as much of the

old as conveniently can be done. The roots may be laid

carefully quite bare, and examined, in order to cut off"

decayed or cankered parts, and to apply immediately to

vol. ill. ST

them some fine and good fresh earth, with alittlc thorough-

rotten dung in it, and a sprinkling of soot or wood ashes.

Hog-dung apjdied fresh is said to have a peculiar efficacy

in recovering weak trees: and cow-dung may reasonably

be expected to do good if the soil is a warm or hungry
one; and if not so, the hog-dung is not so proper, as it

is a cold dressing. If the soil is a strong one, a compost

of fowl's or sheep's dung, lime, with any fresh light

earth, (one part of each of the former, and three of the

latter, mixed with the soil that is taken off',) will be a
proper manure, to which a little sharp sand may be ad-

ded. All these applications should be made late in au-

tumn, or early in spring.

The constitution of a tree is sometimes naturally bar-

ren; or the soil that the roots have got into may be so

deleterious that no pains or perseverance will avail an\

thing; but continuing fruitless and sickly, admonishes
the owner to take it up and try another plant, rectifying

the soil thoroughly if the evil is thought to arise there.

The smother-ily sometimes repeatedly attacks the same
tree, which is a sign of inherent weakness, for the juices

of a sickly tree are sweeter than those of a sound one,

and so more liable to such attacks. Sometimes a tree of
this kind, when removed to a good soil, and pruned
greatly down, does very well. A soil too rich of dung
often occasions trees to be blighted, and the remedy is to

impoverish it with a sharp sand.
In order to health and strength, a tree must not be

kept too full during summer, as it prevents the proper
ripening of the wood, and makes the shoots long jointed.
If more than one shoot proceeds from the same eye, re-

serve only the strongest and best-situated. A crowded
tree cannot be healthy, and it becomes both lodging and
food for insects. The blossom-buds of a tree being always
formed the year before, they will be few and weak in a
thicket of leaves, as debarred of the necessary sun and
air; but in order to avoid an over- fulness, do not make
any great amputations in summer.

In clearing a tree of superabundant wood, take care
not to cut off" tlic leading shoot of a branch. All shoot;,

after midsummer should be displaced as they arise, ex
cept where wanted to fill up a vacancy. In a too vigorous
tree, the midsummer shoots may be left for a while on
those branches that are to be cut at winter pruning, as
cutting such trees in summer is to be avoided as much as
possible; so that a little rudeness in a luxuriant tree maj
be permitted as a necessary evil, provided it becomes not
too shady or unsightly. Watering wall-trees with an en-
gine smartly on a summer's evening is conducive to til

health, and frees them from insects.

S. The fruitfulness of wall-trees (the ultimate obj
of planting and training them) comes now to be spoken
of. Their proper form and health being good, the fo

dation is laid, but several things are yet to be done to
obtain the end proposed; and this chiefly regards
principal cutting, or what is called winter or spring
pruning.

If trees have been planted far enough asunder, it is a
happy circumstance, as the proper horizontal form, and
the open middle, may be preserved. The longer the
horizontals ace, the more necessary it is to be careful to
suffer Bone but weak branches in the centre uprightly
If trees are confined as to length of wall, they of course
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form, but still strong wood should not

moiiii middle.

A tree is to be thinned of damaged, unpromising, and

ill-placed shoots, and of woody branches that arc decay-

ing or reach far without fruitful shoots on them, and al-

uc of the old wood should be cut out where there

is young to follow or supply its place. Of the fair and

well-plnced shoots also, the superabundance is to be taken

away*, so as generally to leave the good ones at four, five,

or six inches asunder, according to the sise of the wood
and fruit.

Luxuriant wood, i. c. those shoots that are gigantic,

must be taken out from the rest, as they would impover-

ish the good, and destroy the weak branches, and are

never fruitful; hut if a tree is generally luxuriant it

must be borne with; and the less it is cut, comparatively

speaking, the better. Such a tree, after a few years, may
come to bear well; and when it begins to shoot mode-

rately, some of the largest wood may he taken out en; h

year, or shortened down to two or three eyes, and so

brought into order. The more horizontally free-shoot-

ing trees arc trained, the better, as the bending of the

shoots checks the sap.

As the primer is to begin below, and towards the stem,

so the object in thinning must be to prefer and to leave

those shoots that are placed lowest on the branches, that

so the tree may be furnished towards the centre. See that

those left, are sound, and not too weak or over-strong,

the moderate shoots generally bear best. Weak
shoots are always more fruitful than strong ones: and

if they are furnished with fair blossoms, should be kept

where a tree is full of wood, and even preferred to mode-

rate ones on a very flourishing tree.

The next object is, to furnish a tree. In order to this,

fhinning of old wood, young being ready (or easily

d) to follow, has already been mentioned;

bat the principal step is the shortening of the shoots,

which occasions them to throw out below the cut, for fu-

ture use. It they were not to be shortened, the tree would

presently extend a great way, bearing chiefly at the ex-

tremities; and all over the. middle it would be very thin

of fruit, and thus a great part of the wall lost.

The mode of bearing in peaches, nectarines, and apri-

cots, is on the last year's wood; which makes it neecs-

sarv to shorten, in order to a certain supply of shoots for

bearing the next year, and thus to have succession-wood

in every part of the tree.

The rule for shortening is this: Consider the strength

of the tree; and the more vigorous the shoots arc, cut off

the less. If a luxuriant tree was to have its shoots much
shortened, it would throw out nothing but wood; and if

a weak tree was not pretty much cut, it would not have

strength to hear. From vigorous shoots one-fourth may
he cut off; from middling ones one-third; and from weak

ones one-half.

In shortening, make the cut at a leading shoot-bud,

which is known by having a blossom-bud on the side of

ic, or, which is better, one on each side. Blossom-buds are

rounder and fuller than leaf-buds, and are discernible

even at the fall of the leaf, and plainly seen early in the,

spring. It is desirable to make the cut at twin blossoms,

yet as this cannot always be done, the due proportion of

length must generally determine. It often happens, that

the bbssom buds arc chiefly, and sometimes all, at the

end of (he shoot; but still it should be shortened if it is at

all long. Never cut where there is only a blossom-bud;

and prefer those shoots thai are shortest-jointed, and
have the blossoms most in the middle. The shoots that

lie well and are fruitful or healthy, and hut a lew inches
long, may be left whole. Always contrive to have a good
leader at the end. of every principal branch.

Young trees (as of the first year of branching) should
have the lower shoots left longer in proportion, and the

upper shorter, in order to form the tree better to the filling

of the. wall: the lower shoots may have three or four eyes
more than the upper.

In furnishing a tree, consider where it wants wood,
and cut the nearest unbearing branch (or if nccessarv,
a hearing one) down to one, two. or more eyes, accord-

ing to the number of shoots desired, for in such close

shortening, a shoot will come from each eye. With a
view to wood for filling up a naked place, a shoot formed
after midsummer may be thus shortened; though the

general rnh is, to displace all such late shoots as useless,

the dependance for blossoms being on the early-formed
shoots.

The time for the principal, or winter pruning, is by
some gardeners held indifferent, if the weather is mild
at the time; but a moderate winter's day is often quickly
followed by a severe frost, which may hurt the eye and

blossom next the cut. The best time is February, if it

is mild, or as soon after as possible; for when the blos-

som-buds get swelled, they are apt to be knocked off by
a little touch or jar of the hammer.

Apricots should not be so much shortened as peaches,

nor do they so well endure the knife. Shoots of the apri-

cot, if under a foot, may be left uncut, if there is room.

The spurs of apricots should be spared, if not too longer
numerous, for they bear well, and continue for years.

Some sorts of peaches arc also apt to put out fruit-spurs,

and must he managed accordingly.
"Nines require frequent attention, as to pruning and

training; but all will avail little if they have not a warm
soil and full sun, or some accidental advantage, as being

planted at the back of a warm chimney; and though they

will grow and bear leaves any where, they will not fruit

well in England without a favourable season, or hot

summer
Young new-planted vines should be pruned quite short

for two or three years, that they may get strong. If the

plant has a weak root, not above, one shoot ought to grow
the first year, which should be cut down in autumn, or

to two or three eyes.

The best time for the principal, or winter pruning of

vines, is as soon as the fruit is off, or the leaves falling.

November docs xcry well, and if this month passes, Feb-

ruary should be adopted rather than quite in the winter.

Late in the spring they are apt to bleed by cutting,

which greatly weakens them.

The mode of bearing in vines is only on shoots of the

present year, proceeding from year-old wood. The ruh>

therefore, at winter pruning is, to reserve those shoots

of the year that are best situated as to room, for training

of those shoots that are to come from them, which will ue

almost one from every eye. Make choice of those that

are placed most towards the middle, or stem of the vine,
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that all the wall may be covered with bearing wood; and

every year cut some old wood out that reaches far, to

make room for younger to follow.

The shortening of the shoots should be according to

their strength, and the space there is for training those

shoots that will be produced, which always grow very

long. If there is room, three, four, or five eyes may be

left; but not more to any shoot, except it is desirable to

extend some shoot to a distance to fill up a particular

space: and then eight or nine eyes may be left, which

being repeated again another year, and so on, a vine will

soon reach far.

Sometimes vines arc trained on low walls by a long-

extended horizontal branch, a lew inches from the ground,

as a mother-bearer. Those shoots that come from this

horizontal are to be trained perpendicularly, and cut

down to one or two eyes every year, that they may not

encroach too fast on the space above them. If the vine

is confined to a narrow but lofty space, it is to be trained

to an extended perpendicular mother-bearer, having short

lateral shoots pruned down to a single eye, or at most two.

The management of vines requires severe cutting, that

they may not be too full in the summer, for they put out

a great deal of wood, and extend their shoots to a great

length; and therefore the young primer must resolve to

cut out enough.

An alternate mode of pruning vines is practised by

some, one shoot short, and another long, i. c. one with

two eyes, and another with four or five. Severe cutting

does not hurt vines, and make them unfruitful, as it does

other trees; and therefore, where short of room, they

may be pruned down to a single bud, as the case requires.

The summer management of vines must be carefully

attended to. As soon as the young shoots can be nailed

to the wall, let them not be neglected; but remember they

arc very tender, and will not hear much bending: train

in only the well-placed shoots, rubbing or breaking oft'

the others. The embryo fruit is soon seen in the bosom

of the shoot; and those thus furnished are of course to be

laid in, as many as can be found room for, in preference

to those shoots that are barren; which nevertheless should

also be trained, if they are strong and well placed, and

there is space for them. Rub off all shoots from old wood,

except any tolerable one that proceeds from apart where

wood is wanting to fill up some vacant space. If two

shoots proceed from one eye, displace the weakest, or the

outermost if they are both alike, and the fruit should not

direct otherwise. Vines grow rapidly; and must be nailed

to the wall, from time to time, as they proceed, that there

may be no rude dangling, which would not only have a

slovenly appearance, but in several respects be injurious.

The stopping of the shoots is to take place, both as to

time and measure, according to the strength and situation

of them, or whether fruitful or barren. Those weak
shoots that have fruit, and are rather ill placed, or con-

fined for room, may be stopped at the second, or even

first, joint above the fruit, early in the summer; but those

shoots that are strong and have room to grow, should

not be stopped till they are in Rower (in July), and at the

third or fourth joint above the fruit. In shortening the

shoots of thr \ine, do it about half an inch above an eye,

sloping behind a plump and sound one. The barren

shoots are to be trained at full length, and not stopped at

all if there is room for them, or, at least, but a Jittle

shortened towards autumn, as in August, because they

would put out a number of useless and strong side-shoots

if cut before.

The side-shoots, i. c. those little ones put out by the

eyes that are formed for next year, are commonly direct-

ed to be immediately displaced by rubbing off, as soon as

they appear; and if the vine is large, and the shoots slen-

der, it is very proper; but if otherwise, their being left

to grow awhile (so as not to get too rude and crowding)
is rather an advantage, in detaining the sap from push-
ing the shoots out immoderately long; and when these arc
taken off, the lower eye of each may be left with the same
view. But the side shoot that proceeds from the top of
each shortened branch, should be left on, and when it

gets long, then shortened down to an eye or two.
In order to fruitfulness, vines will need dressing with

some sort of manure; for though they grow in vineyard
countries on rocky hills, and in very shallow soils, and
have done soon some chalky, hot, gravelly hills in Eng
land, yet some warm manure they must generally have
applied, or they will produce little good fruit.

Some people are very fond of exposing the fruit of the
vine to the full sun, by stripping off leaves; but this
should not be practised till the bundles have attained
their proper size, needing only to be ripened, and even
then but little should be done in this way. The loss of
leaves is an injury to every plant, as it prevents the ela-
borating of the saccharine juices necessary to perfect the
fruit.

Fig-trees are best pruned early in spring, as after an
autumn cutting (if late) they arc apt to die down. The
mode of bearing in the i\g is, that fruit chiefly comes the
present year on the little shoots from wood of the pre-
ceding, and that towards the ends of the branches, which
circumstances dictate the rules for pruning, Two-years-
old wood will bear some, but older wood* never.
The shoots during summer, arc to be laid in at full

length, plentifully, as room will permit. The weak,
ill-placed, or superabundant ones, cut clean out; yet
rather break, or rub them off, in an early slate of growth,
for cutting branches or shoots in summer is apt to make'
them bleed as it is called, i. c. the sap run; when cut in
autumn, the fig will sometimes bleed for a day, but if
lute-cut in spring, the oozing will continue perhaps a
week.

At the principal pruning, the strongest and the closest-
jointed shoots are to be preferred, and left about seven
or eight inches asunder, without shortening. Let the
spare shoots be cut out close and smooth, and as much
of the old wood as may be; for the tree will increase too
fast, and get too naked of bearing wood in the middle, if
this is not freely done; and the essential point in the
management of the fig-tree is (as indeed of all wall-
trees) to have young wood all over it, and particularlym the middle, and towards the bottom. Wood is seldom
wanted m a fig-tree; but where it is, the shortening of i
shoot, properly situated (by taking off the leading bud
or cutting lower, as the case requires), is sure to pro-
duce it. Do this in April, as the best time.

v> hen hard frosts are expected, strevj some ashes and
some litter over the roots of fig-tr Mats should be
nailed over their branches (first pull the figs ) as
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the succulent nature of their wood makes them tender.

These Coverings are to remain till the frosts are judged
ro be nv*er, and tlieii let them be covered up at night, and
not by day, for a week or two, to harden them by dc-

g'r< es.

But fig-trees will mostly survive hard winters when
in standards, without covering; and though shoots trained

to a wall arc tenderer, yet
|
eas haulm hung close among

the branches (at the approach of sharp frosts) will pre-

serve them. This sort of protection, as affording plenty

of air, is by many good gardeners preferred to the more
common practice of matting. But it" mats were contriv-

ed to roll up and down, or kept a little distance from
ree, so as to give more or less air as the weather is,

sealth and fruitfulness of the tree would be better en-

sured, for too close (and, as it commonly happens in con-

sequence, too long) covering is injurious to both. Fig-

trecs that have been close covered are often hurt by an
early uncovering, and yet the spring air, as soon as pos-

sible, is desirable.

Pears being planted against a wall in autumn, should

not be cut down till spring, when the head is to be re-

duced according to the goodness of the root, and so as to

lay a proper foundation for covering the wall.

The mode of bearing in pear-trees is on short spurs,

which appear first towards the ends, and then form

themselves all along the branches, which do not produce

blossoms for three or four years from planting, and

sometimes (according to the sort, or perhaps soil) for

several years more. When they are come to fruiting,

some pears bear pretty much on year-old wood, some on

two, others on three. The same branches continue to

hear on spurs from year to year, and most when five or

six years old; but as in course of time the branches may
become diseased and barren, and not produce so fine

fruit as younger wood, it is always proper to procure a

succession of young bearers, as the opportunity of good

shoots offer, cutting out old wood.

The time for general or winter pruning of pear-trees

ought to be November, as the blossoms are then very

discernable, and at spring pruning they get so turgid

and tender, that almost the least touch knocks them off,

or even the jarring of the tree.

Apples are sometimes planted against walls, and what

has been said of pruning and managing pears is applica-

ble to them; the branches, however, may be laid in some-

what closer, as they will not require so much room; yet

they ought to have from twenty-five feet in length of a

low wall, or on a high one something less.

Mulberries require good room, as their mode of bear-

ing is mostly at the end of the trained shoots, which are

therefore not to be shortened. Twenty or twenty-five

fcetshould be allowed them, and a new-planted tree is to

be headed down as directed for pears, &c. A succession

of new wood must be always coming forward, and of

course some old taken out, for the fruit is produced

chiefly on year and two-year old wood; and as it comes

on spurs, and also small shoots of the same year, the

leaving short stubs (of moderate wood) in pruning,

seems justified, though by some condemned.

Cherry-trees, il against a wall, should be trained at

length, four or five inches asunder. The fruit comes

from spurs all along the shoots, on one and two years

old wood, which will continue to bear. In pruning, have
an eye. however, to some fair shoots for successors to
those that are getting diseased, or worn out. Some cut
all superfluous shoots clean away, aid others leave a
sprinkling of short stubs, which may be allowed; but let
them not advance far foreright.

Plums of the finer sorts are often planted against walls,
and deserve a geod one. For the pruning of plum-trees
the directions given for cherries apply to them, only that
the branches should be laid somewhat wider, i. e. at five
or six inches, according to the sort, as free or less free
in their growth.

Currants and gooseberries bear fruit upon young
wood, and on little spurs of the old. Superfluous shoots
are to be cut down to little stubs or spurs, about half an
inch long, which will throw out fruit-shoots and spurs.
The mother-branches of currants and goose-berries will
last many years; but when good young wood can be
brought in for principals, a renewal every three or four
years is necessary to produce fine fruit.

The work of pruning espalier-trees is much the same
as for wall- trees.

As trees planted for espalier training should be young,
let great care be taken to set them off right at first, by
regular shoots, full furnished immediately from the stem,
which is effected by proper heading down. Apples, pears,
plums, cherries, &c. in general, need not to be so much
freed of all branches at planting, as peaches, nectarines,
and apricots. There are, however, gardeners who prune
down to the stem all sorts of wall and espalier trees, as
peaches are.

The principle of pruning standard trees is the same,
whether full, half, or dwarf standards; and the object is,

to form a compact handsome round and open head,
rather small than large, equal on all sides, with tolera-
bly erect wood, capable (as far as the art of the primer
can go) of supporting the fruit without much bending.
Perfect symmetry indeed is not necessary; but confusion
of branches, weak and crossing, crowded and dangling,
is to be prevented by pruning; for a proper use of the
knife is capable of doing much towards the beauty and
fruitfulness of standard trees. A little pruning of stan-
dards every year, and a general one every three or four
years, to cutout what is decayed, and some of the older
wood where a successional supply of young may be ob-
tained to succeed, is the way to keep them in vigour, and
have the best of fruit; for that which grows on' old wood
gets small and austere. To take off large branches, a
thin broad chisel is proper; but if a saw is used, smooth
the part with a knife.

Clear trees from moss, by scraping them with a long
narrow-bladed blunt knife, on a bit of hard wood; and
cut or rub off bits of decayed bark, in which insects are

apt to breed, and m\w- the part clean. Some use a scouring
brush, the long end-hairs of which are well adapted to

clean the forky parts. A bit of hair cloth is also used for

the purpose; and a finish is properly made to do the bu-

siness well, with a brush and soap and water.

Ofpruning shrubs. Many shrubs are cultivated for

their ornament, and some for their fruit; of the latter

kind are raspberries and barberries.

Raspberries bear fruit on little side shoots of the pre-

sent year, proceeding from stems of the last, and some-
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times produce a little on those of the same year. To
prune or dress the shrub, therefore, first cut out all the

old hearers, whose wood dies; tlien cut out, close to the

stool, all the new shoots, except three or four of the

strongest, which may he carefully twisted from the bot-

tom upwards, or tied together at the top, or if upright
and strong, left to support themselves singly.

The barberry is a beautiful and somewhat large

shrub, which should be suffered to grow with a full head,
like a dwarf standard tree. It bears along the sides of

both young and old wood, but chiefly towards the ends,

and its branches should therefore not be shortened, ex-
cept with a view to throw out wood. Keep the root free

from suckers, and the stem from shoots in its lower part,

and prune out weak, luxuriant, straggling, and crossing

branches, forming it to a somewhat round head, which
keeps moderately open. Let the stem be freed from low-

er branches to the height of three, four, or five feet, ac-

cording as the shrub may be desired to approach to a
tree.

Flowering shrubs are of great variety, and the meth-
od of pruning them is to be determined according to the

several modes of bearing, of which consider chiefly these;

that is, whether they produce their flowers upon the

last year's shoots or the present, on the ends or the sides

of their branches. If a shrub bears on the last year's

shoots, it is evident that it must be cut away no more
than is necessary to keep it within bounds, open and
handsome as to its form; in this case it is the business to

cut clean out, or very low, what is to be spared. If a

shrub bears on the present year's shoots, the old wood
may and must be cut down freely, so however as to leave

eyes enough for new shoots to proceed from, to make a

sufficient head and show. If the shrub bears altogether

or chiefly at its ends, no shortening must take place; but

if some of the branches are too long, they may be either

cut out, or quite low, leaving the shorter ones to bear.

If the shrub bears along its sides, the shortening is of no

consequence, and the desired form may be freely pro-

vided for at pleasure.

The season for pruning shrubs is generally the spring;

hut autumn is better, if not too near winter, as at this

time sharp weather might occasion some of the sorts (as

jasmines and honeysuckles) to die down. The time, of

flowering must in some measure direct the time of prun-

ing. Shrubs that flower in winter (as the laurustinus)

should be cut in spring. Those that flower in spring may
be pruned immediately after their blow, or in summer.

Those that flower in summer should be pruned in autumn;

and those that flower in autumn should be pruned either

soon after flowering, or in spring.

Be sure to takeoff in time, i. e. as soon as discovered,

all suckers and over-strong shoots from shrubs; for by

their luxuriancy they greatly impoverish the proper-sized

branches, which are the fruitful ones, and such large

sappy wood looks very unsightly.

The height of shrubs iir certain situations is material,

and to provide for this, the art of pruning is in a great

measure competent. To keep them low, cutting down is

of course, necessary; but it will be well also to make the

soil poor if too rich. To encourage them to mount, keep

trimming off rise the lower branches, and improve the

ground by digging and dressing occasionally.

Roses bear upon shoots of the pnsent year,' and upon
those formed after midsummer in the past year, hut chief-

ly upon theformer. Thereforethey may, or rathershould
be cut down low, leaving only three or four eyes to a
shoot; except some of those short shoots formed the last

year too late to blow then, leave whole. If rose-trees are

not close pruned, they will be unable to support their flow-

ers properly. Use a sharp knife, and cut close behind an
eye or bud. Roses for forcing should be pruned in July
and August.

Honeysuckles flower on shoots of the present year, and
therefore whether trained to walls, or kept in bushes,

should be also pruned close; but not so short in the latter

case as the former, for those against walls should be cut

down to an eye or two, and those in bushes to three or
four eyes.

Sweetbriars flower on shoots of the present year, and
therefore should be cut after the manner of honey-
suckles. These shrubs (and most others) are seldom
pruned dow n enough, so that in a few years they get ve-

ry rambling and unsightly; but if kept compact, we have
beauty as well as sweetness, to recompense our care. In
ail cases, a less number of fine flowers obtained by short
and open pruning, is certainly preferable to many indif-

ferent ones.

Lilacs bear their flowers at the ends of shoots of the
last year, so of course at spring must not be shortened.
If rambling and crowded, cut either clean out, or very
low, what may be superfluous. If they need much reduc-
tion, let them be cut down as soon as (or somewhat be-
fore) they have got off flower.

To enter further into the detail of shrubs would be
inconsistent with our limits. The reader will find
some directions occasionally under the separate articles,

and will commonly act safely under the general directions
above.

PRUNES, a genus of the monogynia order, in the
icosandria class of plants; and in the natural method
ranking under the 36th order, pomacese. The calyx is

quinquefid, inferior; there are five petals; the fruit is a
plum, having a kernel with prominent sutures. There
are thirty-three species, of which six are cultivated in
Britain: they are originally natives of America and Si-
beria.

1. The domestica, or common plum-tree, grows 20
or 50 feet high, with oval spear-shaped leaves, and with
the pedunculi for the most part single, terminated by
flowers, succeeded by plums of many different colours,
sizes, and shapes, in the varieties. 2. The insititia, wild-
plum, or bullace-tree grows 12 or 15 feet high; the
branches somewhat spinous; the leaves oval, hairy un-
derneath; and the pedunculi by pairs, terminated by white
flowers succeeded by small, round, plifmlike fruit, of dif-

ferent colours in the varieties. 3. The spinosa, black-
thorn, or sloe-tree, grows 1 or 1 2 feet high, very branchy
and bushy quite from the bottom, armed with strong,
sharp spines, small, spear-shaped, smooth leaves, pedun-
culi growing singly, terminated by flowers, succeeded by
small, round, black cherries in autumn. It grows wild
every where in hedges and woods; and is Very proper for
planting field-hedges, being of very ijiiirk and dose
growth. 4. The cerasus, or common cherry-tree, grows
20 feet or more in height, with ovajclustcrs'of lanceolate



P It u r r u

smooth leaves, umbellate flowers, succeeded by clusters

of red roundish fruit, of different sizes and properties in

the varieties. Hanbury says, " were this tree scarce,

and with much difficulty propagated, every man, though
possessed of a single tree only, would look upon it as a

treasure; for besides the charming appearance these trees

have when besnowed, as it were, all over with bloom in

the spring, can any tree in the vegetable tribe be con-

ceived more beautiful, striking, and grand, than a well-

grown and healthy cherry-tree, at that period when the

fruit is ripe?"

The cherry-trees afford an almost endless variety; all

differing in some respect in their manner of shooting,

leaves, flowers, and fruit: two in particular demand ad-

mission into the pleasure-garden, the double-blossomed
and the red-flowering. The pleasing show the common
cherry-tree makes when in blow is known to all: but

that of the double-blossomed is much more enchanting.

It blossoms like the other in May; the flowers are pro-

duced in large and noble clusters; for each separate

flower is as double as a rose, is very large, and plac-

ed on long and slender footstalks, so as to occasion the

branches to have an air ot ease and freedom. They are of

a pure white; and the trees will be so profusely covered

with them, as to charm the imagination. Standards of

these trees, when viewed at a distance, have-been compared
to balls of snow; and the nearer we approach, the greater

pleasure we receive. These trees may be kept as dwarfs,

or trained up to standards; so that there is no garden or

plantation to which they will not be suitable. By the

multiplicity of the petals, the organs of generation are

destroyed; so that those flowers which are really full are

never succeeded by any fruit.

The red-flowering cherry-tree differs in no respect

from the common cherry-tree, only that the flowers are

of a pale-red colour, and by many are esteemed on that

account. Besides the ornament and utility afforded us

by the flowers and fruit of the cherry, its timber is a furth-

er inducement for propagating it; more especially that of

the small black wilding sort, which may perhaps with

propriety be considered as the genuine species, and a na-

tive of this island. Be this as it may, it will grow in a

soil and situation it affects, to be a large timber-tree; and

if taken in its prime before it becomes tainted at the heart,

will turn out perhaps not less than a ton of valuable ma-
terials, peculiarly adapted to the purposes of furniture.

The grain is fine, and the colour nearly approaching to

that of mahogony, to which valuable woud it comes near-

er than any other which this country produces. 5. The
avium, or great wilding cherry-tree, grows 40 or 50 feet

high, having oval or spear-shaped leaves, downy under-

neath, with umbellate sessile clusters of white flowers,

succeeded by small round fruit of different properties in

the varieties. 6. The padus, or common bird cherry-

tree, grows 15 or 20 feet high, of a shrub-like growth,

-with a spreading head, large, oblong, rough, serrated

leaves, having two glands at the back of the base like the

other, and with shorter, more compact, clusters offlow-

ers, succeeded by large red fruit. This grows wild in

hedges in the north part of England. 7. The Virginians,

or Virginian bird-cherry, grows 30 feet high, dividing

into a very branchy head, having a dark-purple bark,

oval, slightly serrated, shining green leaves, having two

glands at the fore part of the base, and long clusters of
white flowers, succeeded by small, round, berry-like,

black fruit. 8. Canadensis, or Canada dwarf bird-cher-

ry, grows but four or five feet high, branching horizon-
tally hear the ground with smooth branches; broad, spear-
shaped, rough, downy leaves without glands; and long
clusters of white flowers, succeeded by small, round,

berry-like black fruit, ripe in autumn. 0. The mahaleb,
or perfumed cherry, grows 10 or 15 feet high, with
smooth whitish branches, small, oval, shining, green
leaves, and corymbous clusters of white flowers, succeed-

ed by small fruit. 10. The armeniaca, or apricot-trcr.

grows 20 feet high, with a large spreading head, having
reddish shoots, large, nearly heart-shaped leaves, close-

sitting pale-red flowers rising all along the. sides of the

young branches, succeeded by large roundish fruit of a
yellow and reddish colour in different varieties. The
fruit and the kernels of the prunus Siberica, when eaten,

excite a continued head-ach: the kernels, infused in bran-

dy, communicate an agreeable flavour.

AH the different varieties of plums have at first been

raised from the stones, and are afterwards preserved by
budding and grafting on any plum-stock. The same
method is applicable to cherries; only these are grafted

to most advantage upon stocks of the wild black and red

cherry raised from the stones of the fruit. The apricot-

trees are propagated by budding on any kind of plum-
stocks.

PRUSSIATS, salts formed with prussic acid. Of
these the most important arc,

1. Prussiat of lime, formed by dissolving lime in prus-

sic acid, filtring the solution, and separating the uncorn-

bined lime. It is decomposed by all the other acids, and
by alkalies.

2. Prussiat of magnesia. This salt may be formed by
putting pure magnesia into prussic acid, in a few davs

the earth is dissolved, and the compound formed. The
magnesia is precipitated by the alkalies and lime, and
by exposure to the air.

3. Prussiats of iron. As the prussiats of iron enter as

ingredients into the triple salts formed by the prussic

acid, it will be necessary to give some account of them be-

fore entering upon the consideration of these triple salts.

It has been demonstated by chemists, that there are

no fewer than four prussiats of iron; namely,
1. White prussiat,

2. Blue prussiat,

3. Yellow prussiat,

4. Green prussiat.

The white prussiat discovered by Mr. Proust is com-
posed of prussic acid and protoxide of iron. It becomes
gradually blue when exposed to the atmosphere, because

the oxide obsorbs oxygen, and is converted into peroxide.

Blue prussiat, or Prussian blue, is composed of prus-

sic acid and peroxide of iron. It is a deep-blue powder,

insoluble in water, and scarcely soluble in acids. It is

composed, according to the most accurate experiments
hitherto made, of equal parts of oxide of iron and prus-

sic acid. It is not affected by exposure to the air. Heat
decomposes it by destroying the acid, and the oxide of

iron remains behind. The Prussian blue of commerce,
besides other impurities, contains mixed with it a great

quantity of alumina.
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Yellow prussiat is composed of prussic acid combined

with an excess of peroxide of Iron: it is therefore a sub-

prussiat ot iron. This prussiat is soluble in acids. It

may be obtained by digesting the alkalies or alkaline

•aiilis with Prussian blue. Part of the acid is earned
off by these bodies, and the yellow prussiat remains in

the state of a powder.
Green prussiat, first discovered by Mr. Berthollct, is

composed of oxyprussic arid, and peroxide of iron. It

is therefore in fact an oxyprussiat.

4. Prussiat of i. nd iron. For the first accurate

description of this salt, we are indebted to the ingenious

Mr. William Henry. It may be formed by adding Prus-

sian blue to hot barytes water till it ceases to be disco-

loured. The solution, when filtred and gently evaporat-

ed, y elds crystals of prussiat of barytes and iron.

'1 iiese crystals have the figure of rhomboidal prisms:

they have a yellow colour, and are soluble in 1920 parts

of cold water, and in about 100 parts of boiling* water.

In a red heat they are decomposed, the acid being de-

stroyed. They arc soluble in nitric and muriatic acids:

sulphuric acid occasions a precipitate of sulphat of ba-

rytes.

5. Prussiat of lime and iron. This salt was perhaps

first mentioned by Mr. Hagcn; but we are indebted to

Morveau for the first accurate account of its properties

and preparation.

Upon two parts of Prussian blue of commerce, pre-

viously well washed with a sufficient quantity of boiling

water to separate all the foreign salts, about 5Q parts of

lime-water arc to be poured, and the mixture must be

boiled for a short time till the lime is saturated with the

prussic acid, which is known by its no longer altering

paper stained with turmeric: it is then to be filtred.

This liquid, which contains the triple prussiat of lime

in solution, has a greenish-yellow colour: its specific

gravity is 1.005; and it has an unpleasant bitterish taste.

When evaporated to dryness, it yields small crystaline

grains, soluble without alteration in water. It is insolu-

ble in alcohol.

This triple prussiat may be used with advantage as a

test to ascertain the, presence of metals held in solution.

The only impurity which it contains is a little sulphat of

lime.

6. Prussiat of p&tass and iron. This salt, known also

by the names of Prussian alkali, phlogisticated alkali,

Prussian test, triple prussiat of potass, &c. has been

chosen by chemists as the best combination of prussic

arid for detecting the presence of metals, and more es-

pecially for detecting the existence of iron. To che-

mists and mineralogists, it is one of the most important

instruments ever invented; as, when properly prepared,
it is capable of indicating whether any metallic substance

(platinum excepted) is present in any solution whatever,
and even of pointing out the particular metal, and <»f as-

certaining its quantity. This it does by precipitating
tiic metals from their solution in consequence of the in-

soluble compound which it forms with them; and the co-

lour of the precipitate indicates the particular metal,
while its quantity enables us to judge of the proportion
of metallic oxide contained in any solution.

In order to be certain of the accuracy of these results,

it is necessary to have a Prussian alkali perfectly pure,

and to be certain beforehand of the quantity, or rather

of the proportions of its ingredients. To obtain a test

of this kind lias been the object of chemists ever since

the discoveries of Macqucr pointed out its importance.

It is to the use of impure tests that a great part of the

contradictory results of mincralogical analysis by diffe-

rent chemists is to be ascribed.

The great object of chemists at first was to obtain this

prussiat entirely free from iron; but their attemprs uni-

formly failed, because the oxide of iron is one of its ne

cessary component parts. This was first properly point

cd out by Morveau.
There are two ways in which this test may be render

ed impure, besides the introduction of foreign ingredients,

which it is needless to mention, because it is obvious

that it must be guarded against. 1. There may be a

superabundance of alkali present, or, which is the same
thing, there may be mixed with the Prussian test a quan-

tity of pure alkali: or, 2. There may be contained in it

a quantity of yellow prussiat of iron, for which prussiat

of potass has also a considerable affinity.

If the Prussian test contains a superabundance of al-

kali, two inconveniences follow. This superabundant
quantity will precipitate those earthy salts which are li-

able to contain an excess of acid, and which are only
soluble by that excess: hence alumina and barytes will

he precipitated. It is to the use of impure tests of this

kind that we owe the opinion, that barytes and alumina
are precipitated by the Prussian alkali, and the conse-

quent theories of the metallic nature of these earths.

This mistake was first corrected by Meyer of Steint.

Another inconvenience arising from the superabun-
dance of alkali in the Prussian test is, that it gradually
decomposes the blue prussiat which the test contains,

and converts it into yellow prussiat. In what manner
it does this will be understood, after what has beensaid,
without any explanation.

On the other hand, when the Prussian alkali contains
a quantity of yellow prussiat of iron, as great inconve-
niences follow. This yellow prussiat has an affinity for
prussic acid, which, though inferior to that of the potass,
is still considerable; and, on the other hand, the potass
has a stronger affinity for every other acid than for the
prussic. When, therefore, the test is exposed to the air,

the carbonic acid which the atmosphere always contains,
assisted by the affinity between the yellow prussiat and
the prussic acid, decomposes the prussiat of potass in
the test, and the yellow prussiat is precipitated in the
form of Prussian blue; and every other acid produces
the same effect. A test of this kind would indicate the
presence of iron in every mixture which contains an
acid (lor a precipitation of Prussian blue would appear),
and could not therefore be employed wiih any confi-

dence.

To describe the various methods proposed by chemists
for preparing this salt would be unnecessary, as the
greater number do not answer the purpose intended. The
method practised by Klaproth. first made known to che-
mists by Westruro, and afterwards described in our lan-
guage by Kirwan, is considered as one of the best. It
is as follows.

Prepare pure potass, by gradually projecting into a
large crucible, heated to whiteness, a mixture of equal
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jparts of purified nitre and crystals of tartar; when the

whole is injected, let it he kept at a white heat, for half

an hour, to burn off the coal. Detach the alkali thus

obtained from the crucible, reduce it to powder, spread

it on a muffle, and expose it to a white heat for half an

hour. Dissolve in six times its weight of water, and ni-

tre the solution while warm, Pour this solution into a

glass receiver, placed in a sand-furnace heated to 170°

or 180°; and then gradually add the best Prussian blue

in powder, injecting new portions according as the for-

mer become grey, and supplying water as fast as it eva-

porates; continue until the added portions are no longer

discoloured, then increase the heat to 212°, and continue

it for half an hour. Filtre the ley thus obtained, and
saturate it with sulphuric acid moderately diluted; a pre-

cipitate will appear: when this ceases, filtre off the whole,

and wash the precipitate. Evaporate the filtrcd liquor

to about one quarter, and set it by to crystalize: after a
tew days, yellowish crystals of a cubic or quadrangular
form will be found, mixed with some sulphat of potass

and oxide of iron; pick 0Ht the yellowish crystals, lay

them on blotting-paper, and re-dissolve them in four

times their weight of cold water, to exclude the sulphat

of potass.

Assay a few drops of this solution with barytes water,

to see whether it contains any sulphuric acid, and add
some barytes water to the remainder if necessary: filtre

off the solution from the sulphat of barytes, which will

have precipitated, and set it by to crystallize for a few

days; that the barytes if any should remain, may be pre-

cipitated. If the crystals now obtained are of a pale

yellow colour, and discover no blueish streaks when
sprinkled over with muriatic acid, they are fit for use;

but if they still discover blueish or green streaks, the so-

lutions and crystallizations must be repeated.

These crystals must be kept in a well stopped bottle,

which, to preserve them from the air, should be filled

with alcohol, as they are insoluble in it.

Before they are used, the quantity of iron they con-

tain should be ascertained, by heating 100 grains to red-

ness for half an hour in an open crucible: the prussic

acid will be consumed, and the iron will remain in the

state of a reddish-brown magnetic oxide, which should

be weighed and noted. This oxide is half the weight of

the Prussian blue afforded by the Prussian alkali: its

weight must therefore be subtracted from that of metallic

precipitates formed by this test. Hence the weight of

the crystals, in a given quantity of the solution, should

be noted, that the quantity employed in precipitation

may be known. Care must be taken to continue the cal-

cination till the oxide of iron becomes brown; for while

jt is black, it weighs considerably more than it should.

Another good method of preparing this salt has been

lately given by Mr. Henry; but it is rather too expen-

sive for general use. It consists in first forming a tri-

ple prussiat of barytes, and adding it in crystals to a
solution of carbonat of potass till the solution no longer

restores the colour of reddened litmus paper. After di-

gesting the mixture for half an hour, filtre the liquid,

and evaporate it gently. The triple prussiat of potass

crystallizes.

PRUSSIC ACID, is one of the most important instru-

ments which the chemist possesses. It was discovered

about a century ago by Dicsbarh at Berlin; and a me
thod of preparing it was published by Woodward in the

Philosophical Transactions for 1724, which he said he
had got from one of his friends in Germany. The me-
thod was as follows: Detonate together four ounces of

nitre and as much tartar, in order to procure an extem-
poraneous alkali; then add four ounces of dried bullock's

blood; mix the ingredients well together, and put them in-

to a crucible covered with a lid. in which there is a small

hole; calcine with a moderate fire till the blood emits no
more smoke or flame capable of blackening any white
body exposed to it; increase the fire towards the end, so

that the whole matter contained in the crucible shall be
moderately but sensibly red. In this state throw it into two
pints of water, and boil it for half an hour. Decant oft"

this water, and continue to pour on more till it comes off

insipid. Add all these liquids together, and boil them
down to two pints. Dissolve two ounces of sulphat ol

iron and eight ounces of alum in two pints of boiling wa-
ter, mix this with the former liquor while both are hot.

And effervescence takes place, and a powder is precipita-

ted, of a green colour mixed with blue. Separate this

precipitate by filtration, and pour muriatic acid upon it

till it becomes of a beautiful blue; then wash it with water
and dry it.

Different explanations were given ofthe nature of this

precipitate by different chemists. All of them acknow-
ledged that it contained iron; but to account for the co-

lour was the difficult point. Brown, and Geoffroy, and
Neuman, discovered in succession, that a great many oth-

er animal substances besides blood communicated to al-

kalies the property of forming Prussian blue; but the

theories by which they attempted to account for its for-

mation were altogether nugatory. At last a very im-
portant step was made in the investigation of this com-
pound by Macquer, who published a dissertation on it in

the year 1752.

This celebrated chemist ascertained the following

facts: 1. When an alkali is added to a solution ofiren

in any acid, the iron is precipitated of a yellow colour,

and soluble in acids; but if iron is precipitated from an

acid by an alkali prepared by calcination with blood

(which has been called a Prussian alkali), it is of a

green colour. 2. Acids dissolve only a part of this pre-

cipitate, and leave behind an insoluble powder which is

of an intense blue colour. The green precipitate, there-

fore, is composed oftwo different substances, one of which
is Prussian blue. 3. The other is the brown or yellow-

oxide of iron; and the green colour is owing to the mix-

ture of the blue and yellow substances. 4. When heat is

applied to this Prussian blue, its blue colonr is destroy-

ed, and it becomes exactly similar to common oxide of

iron. It is composed, therefore, of iron and some other

substance, which heat has the property of driving off. 5.

If it is boiled with a pure alkali, it loses its blue colour

also, and at the same time the alkali acquires the proper-
ty of precipitating of a blue colour solutions of iron in

acids, or it has become precisely the same with the Prus-
sian alkali. 6. Prussian blue, therefore, is composed of

iron and something which a pure alkali can separate

from it, something which has a greater affinity for alkali

than for iron. 7. By boiling a quantity of alkali tli

Prussian blue, it may be completely saturated v
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something, which may be called colouring matter. 8.

No acid can separate this colouring matter" from iron af-

ter it is unce united with it. 9. Sviicn iron dissolved in

an acid is mixed with an alkali saturated with the colour-

ing matter, a double decomposition takes place, the acid
unites with the alkali, and the colouring matter with the
iron, and forms Prussian blue. 10. The reason that, in
Uie common method of preparing Prussian blue, a quan-
tity of yellow oxide is precipitated, is, that there is not a
sufficient quantity of colouring matter (for the alkali is

never saturated with i
f
) to saturate all the iron displaced

by the alkali; a part of it, therefore, is mixed with Prus-
sian blue. Muriatic acid dissolves this oxide, carries it

off, and leaves the blue in a state of purity.

Such were the conclusions which Macquer drew from
his experiments; experiments which not only discovered
the composition of Prussian blue, but threw a ray of light
on the nature, of affinities, which has contributed much to-

wards the advancement of that important branch of che-
mistry.

The nature of the colouring matter, however, was still

in

rates its colouring matter, and forms with it a salt soluble
in water. The liquid, therefore, which has passed through
the nitre contains the colouring matter combined with
mercury. The other component parts o! the Prussian
blue, being insoluble, do not pass through the liltre. Pour
this mercurial liquid upon 2| parts of clean iron Silings,

quite free from rust. Add at the same time one part of
concentrated sulphuric acid, and shake the mixture. The
iron fillings are dissolved, and the mercury formerly held
in solution is precipitated in the metallic state. The
cause of this sudden change is obvious: the iron deoxidi-
zes the mercury, and is at the same instant dissolved by
the sulphuric acid, which has a stronger affinity for it

than the colouring matter has. There remain in solution,
therefore, only suiphat of iron, and the colouring mat-
ter.

Now the colouring matter being volatile, which the
suiphat of iron is not, it was easy to obtain it apart bv
distillation. Accordingly he distilled the mixture in a
gentle heat: the colouring matter came over by the time
that one-fourth of the liquor had passed into the receiver

unknown. At length, in 1T72, Morveau announced It was mixed, however, 'with a small quantity of'sulpha
his suspicion that the colouring matter was probably an ric acid; from which he separated it bv distilling a second
acid

-
;

time over a quantity of carbonat of lime. The sulphu-
feuchwastne knowledge of chemists respecting the lie acid combines with the lime, and remains behind

nature of this colouring matter, when Schecle all at once which the colouring matter cannot do, because carbonic
removed the veil, and explained its properties and com- acid has a stronger affinity for lime than it has. Thus
position. He observed that the Prussian alkali, after he obtained the colouring matter in a state of purity
being exposed for some time to the air, lost the property It remained now to discover its component parts. He
of forming Prussian blue; the colouring matter must there- formed a very pure Prussian blue, which he distilled
fore have left it. He put a small quantity of it into a and increased the fire till the vessel became red
large glass globe, corked it up, and kept it some time; but
no change was produced either in the air or the Prussian
alkali. Something must therefore displace the colouring
matter when the alkali is exposed to the open air, which
is not present in a glass vessel. Was it carbonic acid
gas? To ascertain this, he put a quantity of Prussian
alkali into a glass globe filled with that gas, and in 24
hours the alkali was incapable of producing Prussian blue.

It is therefore carbonic acid gas which displaces the co-
louring matter. He repeated this experiment with
this difference, that he hung in the globe a bit of paper
which had been previously (lipped into a solution of sui-

phat of iron, and on which he had let fall two drops of an
alkaline lixivium in order to precipitate the iron. This
paper was taken out in two hours, and became covered
with a fine blue on adding a little muriatic acid. Car-
bonic acid, then, has the property of separating the colour-

ing matter from alkali without decomposing it.

He found also that other acids produce the same effect.

Hence he concluded, that the colouring matter might be

obtained in a separate state. Accordingly he made a
great man)' attempts to procure it in that state, and at

last discovered the following method, which succeeds per-
fectly:

Mix together ten parts of Prussian blue in powder, five

parts of the red oxide of mercury, and thirty parts of
water, ami L» il the mixture for 80me minutes in a glass
vessel. The blue Colour disappears, and the mixture be-

comes yellowish-green. Pour it upon a filtre; and after

all the liquid part has passed, pour ten parts of hoi wa-
ter through the filtre to wash the residuum completely.

The oxide of mercury decomposes Prussian blue, se^a-
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The
small quantity of water which he had put into the re-
ceiver contained a portion of the blue colouring matter
and of ammonia; and the air of the receiver consisted of
azote, carbonic acid gas, and the colouring matter. He
concluded, from this and other experiments, that the co-
louring mutter is a compound < t ammonia and oil. But
when he attempted to verily this theory by combining to-
gether ammonia and oil, he could not succeed in forming
colouring matter. This obliged him to change his opin-
ion; and at last he concluded that the colouring matter is
a compound of ammonia and charcoal. He mixed toge-
ther equal quantities of pounded charcoal and potass, put
the mixture into a crucible, and kept it red-hot for a
quarter of an hour: he then added a quantity of sal am-
moniac in small pieces, which he pushed to the bottom of
the incited mixture, kept it in the fire for two minutes
till it had ceased to give out vapours of ammonia, and
then threw it into a quantity of water. The solution pos-
sessed all the properties of the Prussian alkali. Thus
Mr. Schecle succeeded in forming the colouring matter.
This colouring mutter was railed prussicacid by Mor-

veau, in the first volume vl' the chemical part of the Kn-
eyclopedie Methodique; an appellation which is now i?e-
ncrallv received. b

These admirable experiments of Srheele were repeated
and carried still farther, by Jtarthnllct in 1787, who* an-
plied to the explanation of the composition of the colour
ing matter the light which had resulted from his previous
experiments on the component parts of ammonia. This
illustrious chemist, scarcely inferior to Brheclc ,'•,

j,,..r
unity and address, ascertained, in the first place, thai the
prussic alkali is a triple salt, cwubuslmI Of puoiwic a' id
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i, and oxide of iron; that it may be obtained in

ledral crystals; aud that when mixed with sulphuric

acid, 'and exposed to the light, it lets fall a precipitate of

Prussian blue. His next object was, to ascertain the

component parts of prussicacid. When oxymmiatic acid

is poured into prussicacid obtained by Seheelc's process,

it loses its oxygen, and is converted into common muri-

atic acid. At the same time the prussic acid becomes

more odorous and more volatile, less capable of combin-

ing wit!) alkalies, and precipitates iron from its solutions,

not blue, but green. Thus prussic acid, by combining

with oxygen, acquires new properties, and is converted

into a new substance, which may be called oxyprussic

acid. If more oxymuriatic acid gas is made to pass into

prussic acid, and it is exposed to the light, the prussic

acid separates from the water with which it was combin-

ed, and precipitates to the bottom in the form of an aro-

matic oil; which heat converts into a vapour insoluble in

water, and incapable of combining with iron. When the

green precipitate, composed of oxyprussic acid and iron,

is mixed with a pure fixed alkali, the oxyprussic acid is

decomposed, and converted into carbonat of ammonia.

From these experiments, Berthollet concluded, that

prussic a id does not contain ammonia ready-formed; but

that it is a triple compound of carbon, hydrogen, and

azote, in proportions which he \tas not able to ascertain.

This conclusion has been still farther verified by Mr.
Clouet, who found that when ammoniacal gas is made to

pass through a red-hot porcelain tube containing char-

coal, a quantity of prussic acid is formed. This experi-

ment does not succeed unless a pretty strong heat is ap-

plied to the tube.

Fourcroy and several other chemists believe, that the

priissic arid contains also a portion of oxygen in its com-

position, resting chiefly upon the following experiments

of Vauquclin:

Exper. I. Put into a retort 100 parts of the muriat of

ammonia, 50 parts of lime, and £5 parts of charcoal in

fine powder; adapt to the retort a receiver containing a

slight solution of the sulphat of iron, and immerse into it

the beak of the retort; then apply a brisk heat, and con-

tinue the action of the fire until nothing more is disen-

gaged.
Exper. II. Put into a retort 100 parts of the muriat

of ammonia, 50 parts of scmivitreous oxide of lead, and

£5 parts of charcoal: adapt a receiver containing a solu-

tion of sulphat of iron, and proceed as before. Stir well

the liquors contained in the receivers, and expose them

tc the air for several days, in order that the combination

between the oxide of iron and the prussic acid may be

perfect, and that the prussiat of iron may absorb as much

oxygen as is necessary for its passing to the state of blue

prussiat, and for its being proof against acids: then pour

into these liquors equal quantities of sulphuric acid well

diluted with water, and you will have Prussian blue, the

quantities of which will be as one to six; that is to say,

the Prussian blue of the experiment in wl;i:h Vauquelin

employed oxide of lead, was six times more abundant

than that of the experiment in which he employed only

lime to disengage the ammonia.
Having thus traced the gradual progress of philoso-

phers in ascertaining the nature of the prussic acid, it

only remains to give an account of its properties, which
were first examined by the indefatigable Scheele.

Prussic acid obtained by Scheele's process is a colour-

less liquid like water. It has a strong odour, resembling
that of the (lowers of the peach, or of bitter almonds. Its

taste is sweetish, acrid, and hot, and apt to excite cough.

It does not alter the colour of vegetable blues.

It is exceedingly volatile, and evidently capable of as-

suming the gaseous form; though it has never been ob-

tained apart, nor examined in that state. At a high tem-
perature (when united to a base), it is decomposed and
converted into ammonia, carbonic acid, and carbureted

hydrogen gas.

It unites difficulty with alkalies and earths, and is se-

parated from them much more easily than from metallic

oxides. Mere exposure to the light of the sun, or to a

heat of 110°, is sufficient for that purpose. These com-
binations are decomposed also by all the acids.

It has no action on metals; but it unites with their

oxides, and forms with them salts, which are almost all

insoluble, if we except prussiats of mercury and manga-
nese. These compounds are not decomposed by acids.

Yet the prussic acid is not capable of taking the metallic

oxides from the other acids.

Prussic acid has a great tendency to enter into triple

compounds, combining at once with an alkali and a me-
tallic oxide; and these compounds are much more per-

manent and difficult to decompose than its single com-
binations.

The affinities of this acid, as far as they have been

ascertained, arc as follows:

Barytes,
Strontian,

Potass,

Soda,
Lime,
Magnesia,
Ammonia.

It does not seem capable of combining with alumina.

This acid is of great importance to the chemist, in

consequence of the property which it has of forming in-

soluble compounds with metallic oxides, and almost with

metallic oxides alone. This puts it in our power to as-

certain the presence of a metallic body held in solution.

When the prussic acid is dropt in, a precipitate appears

if a metal is present. The colour of this precipitate in-

dicates the metal, and the quantity of it enables us to

ascertain the quantity of metal contained in the solution.

It is used especially to indicate the presence of iron,

which it does by the blue colour that the solution assumes;

and to free solutions from iron, which it does by preci-

pitating the iron in the form of Prussian blue.

It is evident, however, that the prussic acid cannot be

employed for these purposes, because it is incapable of

taking metallic oxides from other acids. It is always em-

ployed combined with an alkaline or earthy basis. In

that state it decomposes all metallic salts by a compound
affinity. The base most commonly employed is potass

or lime; and indeed it is most usually employed in the

state of a triple salt, composed of prussic acid, potass,

and oxide of iron, which is preferred because it is not apt

to be decomposed by the action of the atmosphere.
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Of all the metallic solutions tried by Scheele, pureprus-

sic acid occasioned only a precipitate in three, namely,

1. Nitrat of silver precipitated white.

2. Nitrat of mercury . black.

3. Carbonat of iron . green becoming blue.

It has no action on the oxides of

Platinum, Antimony,
Iron, Manganese,
Tin, Arsenic acid,

Lead, Molybdic acid.

Bismuth,
Gold precipitated by the alkaline carbonats, is ren-

dered white by this acid.

It disengages carbonic acid from the oxide of silver

precipitated by the same alkalies; but the oxide remains

white.

It dissolves red oxide of mercury, and forms with it a

salt which may be obtained in crystals.

Oxide of copper precipitated by carbonat of potass,

effervesces in it, and acquires a slight orange-yellow co-

lour.

Oxide of iron precipitated from the sulphat of iron by

carbonat of potass, effervesces in it, and becomes blue.

Oxide of cobalt precipitated by the same alkali, gives

in it some marks of effervescence, and becomes yellowish-

brown.
The compounds which prussic acid makes with zirco-

nia and yttria, seem also to be insoluble; for these earths

are precipitated from their solutions by prussiatof potass;

a circumstance in which they differ from all the other

earths and alkalies, and which indicates a coincidence

between them and the metallic oxides.

PRYTANEUM, in Grecian antiquity, a large build-

ing in Athens, where the council of the prytanes, or

presidents of the senate, assembled, and where those

who had rendered any signal service to the common-

wealth were maintained at the public expense.

PSIDIUM, the guava, a genus of the monogynia or-

der, in the icosandria class of plants, and in the natural

method ranking under the the 19th order, hesperidese.

The calyx is quinqucfid, superior: there are five petals:

the berry is unilocular and monospcrmous. There are

eight species. The most remarkable are:

1. The pyriferum, or white guava. 2. The pomife-

rum, or red guava. Both these are however thought

by some to be only varieties of the same plant. The red

guava rises to the height of 20 feet, and is covered with

a smooth bark; the branches are angular, covered with

oval leaves, having a strong midrib, and many veins

running towards the sides, of alight-green colour, stand-

ing opposite upon very short footstalks. From the

wings of the leaves the flowers come out upon footstalks

an inch and a half long: they are composed of five large

roundish concave petals, within which are a great num-

ber of stamina shorter than the petals, and tipped with

pale-yellow tops. After the flower is past, the germen

becomes a large oval fruit shaped like a pomegranate.

A decoction of the roots of guava is employed with

success in dysenteries: a bath of a decoction of the leaves

is said to cure the itch, and other cutaneous eruptions.

Guayava, or guava, is distinguished from the colour of

the pulp, into the two species above-mentioned, the white

and the red; and, from the figure of the fruit, into the

round and the pear-fashioned or perfumed guava. The
latter lias a thicker rind, and a more delicate taste, than
the other. The fruit is about the bigness of a large ten-

nis-ball; the rind or skin generally of a russet stained

with red. The pulp within the thick rind is of an
agreeable flavour, and interspersed with a number of

small white seeds. The rind, when stewed, is eaten with
milk, and preferred to any other stewed fruit. From the

same part is made marmalade; and from the whole fruit

is prepared a fine jelly. The fruit is very astringent,

and nearly of the same quality with the pomegranate,
and should be avoided by all who are subject to costive-

ness. The seeds are so hard as not to be affected by the

fermentation in the stomachs of animals; so that when
voided with the excrements, they take root, germinate,
and produce thriving trees. Whole meadows in the West
Indies are covered with guavas, which have been propa-
gated in this manner. The buds of guava, boiled with
barley and liquorice, produce an excellent ptisan for

diarrhoeas, and even the bloody flux, when not too in-

veterate. The wood of the tree, employed as fuel, makes
a lively, ardent, and lasting lire.

PSITTACUS, or parrot, a genus belonging to the 5Y-
der of picse. The bill in this genus is hooked from the
base; and the upper mandible is moveable: the nostrils

are round, placed in the base of the biil, which in some
species is furnished with a kind of cere; the tongue is

broad, and blunt at one end; the head is large, and the
crown flat; the legs are short, the toes placed two before
and two behind. Itmightscem a wonder why nature lias

destined to this, which is not naturally a bird of prey,
but feeds on fruits and vegetable substances, the crooked
beak alottcd to the hawk and other carnivorous birds;
but the reason seems to be, that the parrot being a heavv
bird, and its legs not very fit for service, it climbs up
and down trees by the help of this sharp and hooked bill,

with which it lays hold of any thing and secures itself

before it stirs a foot; and besides this, it helps itselffor-
ward very much, by pulling its body on with this hold.

Parrots are found almost every where within the tro-
pics; and in their natural state they live on fruits and
seeds, though, when tame, they will eat flesh and even
fish.

In the East and West Indies they are very common;
and in such warm climates are very brisk and lively:
here, however, they lose much of their vigour. They
seldom make nests, but breed like owls in hollow trees:
they lay two eggs. At particular times they fly in very
large troops, but still they keep two and two "together.
The genus consists of infinite variety, not so much owing
to mixture of species, however, as might be supposed
They seem to run vastly into one another, so as to ap-
pear to be related, though received from different parts
of the world; this, however, may possibly be occasioned
by their Leing carried from one place to another for the
sake of sale.

IJuffon ranges the parrot in two great classes; the first
of which comprehends those of the Old Continent, and
the second those of the New. The former lie subdivide
into five families: the cockatoos, the parrots properly so
called, the lories, the long-tailed paroquets, and the short-
tailed ones; and the latter into six, viz. the macaos, the
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Bmazonians, the creeks, the popinjays, {Sic long-tailed

paroquets, artd the short-tailed ones.

Mr. Latham lias increased tin* genus from 47 to 163;

and sime the time he wrote his Imlex, at least 2 o more
have been discovered. They -vc very generally divided

into three kinds: 1. The larger, which are as big as a

moderate fowl, called macaos and cockatoos; these have

very long tails. 2. The middle-sized ones, commonly
(•ailed parrots, which have short tails, and are a little

larger than a pigeon. And. 3. The small ones, which
are called paroquets, and have long tails, and are not

larger than a lark or blackbird. The following are the

most remarkable:
1. The psittacus macao, or red and blue macao, is red,

except the wing- quills, which above are blue, before rufous;

the scapular leathers are variegated with blue and green;
the cheeks arc naked and wrinkled. Jt is about two feet

seven inches and a half long, and about as big as a capon.

Edwards sajs, when perfect, it will measure a full yard
from bill to tail. It inhabits Brasil, Guiana, and other
parts of South America. It was formerly very common
in St. Domingo, but is now rarely found there. It gene-
rally lives in moist woods, especially such as are planted

with a particular kind of palm, perhaps what is called the

macaw-tree. It does 'not in general learn to speak, and
its voice is particularly rough and disagreeable. The
flesh is hard, black, and unsavoury, but makes good soup,

and is much used by the inhabitants of Cayenne and
other places. This species, in common with other par-

rots, is subject to fits when tamed; and though it will

live for many years, yet if the returns are pretty frequent,

it w ill generally fall a victim to that disease at last. The
Americans call it gonzalo.

2. The psittacus ararauna. or blue and yellow- macaw,
is blue above, and yellow below, and the cheeks are nnked,

with feathery lines. It is about the same size with the

last, and inhabits Jamaica, Guiana, Brasil. ami Surinam.

3. The psittacus severus, or Brasilian green macaw,
is black, wUh a greenish splendour; the bill and eyes are

reddish, and the legs are yellow. It is about one foot

and five inches long, and is common in Jamaica, Guiana,

and Brasil. It is however comparatively rare: it is ex-

tremely beautiful, and of a very amiable and sociable

temper when familiar and acquainted; but it can neither

hear strangers nor rivals: its voice is not strong, nor does

it articulate very distinctly the word ara. See Plate

CVI. Nat. Hist. figs. 338, 339.

4. The psittacus aurora, or yellow amazon, is about

12 inches long, of a green colour, with blue wing-quills,

and a white front; its orbits are snowy. It inhabits

Mexico or Brasil; but in all probability the latter, from

the one which Salerne saw, and which pronounced Por-

tuguese words. The psittacus guineensis or yellow lory,

is about ten inches long, and is an inhabitant of Guinea.

The bill is of a black colour; the cere, the throat, and

space about the eyes, are white; above the eye there is a

patch of yellow, and the rest of the head and neck is

crimson. The breast is yellow, wing-coverts green, and

the quills are blue, edged with yellow. Under the wings,

belly, thighs, vent, and to the tinder part of the tail, the

colour is white, which last is tipped with red; the legs

are dusky, and the claws black.

PSOPH1A, a genus belonging to the order gallinse.

The hill is moderate; the upper mandible is convex; the
nostrils are oblong, sunk, and pervious: the tongue is

cartilaginous, flat, and fringed at the end; and the legs

are naked a little above the knees. The toes are three
before and one behind; the last of which is small, with a
round protuberance beneath it, which is at a little dis-

tance from the ground. Mr. Latham only enumerates
two species:

1. Psophir crepitans, or gold-breasted trumpeter.
See Plate CVI. Nat. Hist. fig. 340. Its head and breast
are smooth and shining green. By the Spaniards of
Maynas it is called trompetero, and by French at Cay-
enne agami, under which last name Buft'on describes if.

It inhabits parts of South America, Brazil, Guiana, Sur-
inam, &c. but it is most plenty in the Amozons* country.
It is about 20 inches long, being about the size of a large

fowl, and lays eggs rather larger, of a blue-green colour.

It is met with in the Carribee islands, where it is called

a pheasant; and its flesh is reckoned as good as that of a

pheasant. The most characteristic and remarkable pro-
perty of these birds consists in the wonderful noise they
make either of themselves, or when urged by the keepers
of the menagerie. Some have supposed it to proceed from
the anus, and some from the belly. It is now certain,

however, that this noise proceeds from the lungs. Anoth-
er very remarkable circumstance is, that they follow
people through the streets, and out of town, and some-
times even perfect strangers. It is difficult to get rid of
them; for if you enter a house, they will wait your return,

and again join you, though often after an interval of
three hours. <« I have sometimes (says M. de la Borde)
betaken myself to my heels; but they ran faster, and al-

ways got before me; and when I stopped, they stopped

also. I know one (continues he) which invariably fol-

lows all the strangers who enter his master's house, ac-

companies them into the garden, takes as many turns as

they do, and attends them back again."

2. Psophia undulata, or undulated trumpeter, is about

the size of a goose. The upper part of the body is of a

pale reddish brown-colour, beautifully undulated with

black. The head is adorned with a dependant crest. On
each side of the neck, beneath the ears, begins a list of

black, w idening as it descends, and meeting on the low-

er part before, where the feathers become greatly elon-

gated, and, hang loosely down. The under parts are

generally white; the legs are of a dusky blue colour,

like the bill. It is a native of Africa. Mr. Latham's
specimen came from Tripoli.

PSORA. See Medicine.
PSORALEA, a genus of the decandria order, in the

diadelphia class of plants, and in the natural method

ranking under the 32d order, papilionaceee. The calyx

is powdered with callous points, and as long as the mono-
spermous lcgumen. There are 33 species. The most

remarkable are:

1. The pinata, or pinnated psoralea, with a woody
soft stem, branching five or six feet high, pinnated leaves

of three or four pair of narrow lobes terminated by an

odd one, and at the axillas close-sitting blueflowrers with

white keels. It is a native of Ethiopia.

2. The bituminosa, or bituminous trifoliate psoralea, ri-

ses with a shrubby stalk, branching sparingly about 2 or 3

feet high, with ternate or three-lobed leaves of abiturain-



PTE P T E

©ns scent, find hlue flowers in close beads. • It grows in

Italy and in France.

3. The aculeata, or aculeated prickly psoralca, rises

with a shrubby branching stem three or four feet high,

with ternate leaves, having wedge-shaped lobes, termi-

nating in a recurved sharp point, and the branches ter-

minated by roundish heads of blue flowers. It grows in

Ethiopia. These plants flower here every summer; the

first sort the greatest part of that season, and the others

in July and August; all of which are succeeded by seeds

in autumn. Keep them in pots in order for removing into

the greenhouse in winter. They are propagated b) seeds,

sown in a hot-bed in the spring; and when the plants are

two or three inches high, prick them in separate small

pots, and gradually harden them to the open air, so as

to bear it fully by the end of May or beginning of June.

They may also be propagated by cuttings any time in

summer, planted in pots, and plunged in a little heat; or

covered close with hand-glasses, shaded from the sun,

atul watered.
PSYCHOTRIA, a genus of the monogynia order, in

the pentandria class of plants, and in the natural method
ranking under the 47th order, stellatse. The calyx is

quinquedentate, persisting, and crowning the fruit; the

corolla is tubulated; the berry globose, with two hemis-

pherical sulcated seeds. The species are 59, chiefly

shrubs of the West Indies.

PTARMICA, snee%e-wort, a genus of the syngenesia
polygamia superflua class of plants, the compound flow-

er whereof is radiated, and the peculiar hermaphrodite

ones of a funnel-shape, with a patulous quinquefid limb;

the stamina are Ave capillary very short filaments; and

the seeds, one of which succeeds each hermaphrodite flow-

er, arc contained in the cup. The leaves of this plant

are sometimes used in sallad; and when dried and reduc-

ed to powder, they make a good sternutatory.

PTELEA, shrub-trefoil, a genus of the monogynia or-

der, in the tetrandria class of plants, and in the natural

method ranking with those of which the order is doubt-

ful. The corolla istetrapetalous;lhe calyx quadripartite

inferior; the fruit is monospermous, with a roundish

membrane in the middle.

There is one species, viz. the trM'oliata, or Carolina
shrub-trefoil. It has a shrubby upright stem, dividing in-

to a branchy head eight or ten feet high, covered with

a smooth purplish bark, trifoliate leaves, formed of oval

spear-shaped folioles, and the branches terminated by

large bunches of greenish white flowers, succeeded by
roundish, bordered capsules. It is a hardy deciduous

shrub, and a proper plant for the shrubbery and other

ornamental plantations to inrr< ase ariety. It is pro-

pagated by seeds, layers, and i*u

PTERIS, a genus of the order of Hi ices, in the cryp-
togam^ clasr of plants. x

I uctifi cations are in lines

under the margin. Then .4 species. The most re-

markable is the aquilina, mmen female fern. The
root of this is viscid', naus is and bitterish; and like ail

the real of the fern tribe, has a salt, mucilaginous taste.

It creeps under the ground in some rich soils to the depth
of five or six feel, and is very difficult to be destroyed.
Frequent mowing in pasture grounds, plentiful dunging
in arrable lands, and above oil, pouring urine upon it,

arc the most approved method* of killing it. It has. how-

ever, many good qualities to counterbalance the few

upon bad ones. Fern cut while green, and left to rot upon
the ground, is a good improver of land; and its ash-

es, if burnt, will yield the double quantity of salt that

most other vegetables will. Fern is also an excellent

manure for potatoes; for if buried beneath their roots, it

never fails to produce a good crop. Its astriugency is so

great, that it is use:-' in many places abroad in dressing

and preparing kid and chamois leather. In several pla-

ces in the north, the inhabitants mow it green, and burn-

ing it to ashes, make those ashes up into balls, with a

little water, which they i\ry in the sun, and make use of
them to wash their linen instead of soap. In many of

the Western Isles, the people gain a xvvy considerable

profit from the sale of the ashes to soap and glass-ma-
kers. In Glen Elg in Inverncss-shirc, and other places,

the people thatch their houses with the stalks of this fern,

and fasten them down with ropes made either of birch,

bark, or heath. Swine are fond of the roots, especially

if boiled in their wash. In some parts of Normandy we
read that the poor have been reduced to the miserable
necessity of mixing them with their bread; and in Sibe-
ria, and some other northern countries, the inhabitants
brew them in their ale, mixing one-third of the roots to
two-thirds of malt. The ancients used the root of this
fern,, and the whole plant, in decoctions and diet-drinks,
in chronic disorders of all kinds, arising from obstruc-
tions of the viscera and the spleen. Some of the
moderns have given it a high character in the same in-'

tentions, but it is rarelly used in the present practice.
The country-people, however, still continue to retain
some of its ancient uses; for they give the powder of it to'
destroy worms, and look upon a bed of the green plant
as a sovereign cure for the rickets in children.
PTEROCAHPFS, a genus of the dec audria order, in

the diadelphia class of plants, and in the natural method
ranking under the 32d order, papilionaceae. The cal\x
isquinquedentate; the capsule falcated, liliaceous, vari-
cose. The seeds are few and solitary. There are six spe-
cies. The most remarkable are:

1. Draco. 2. Ecastaphyllum. 3 Lunatus. And, 4. San-
talinus. This last is called red Saunders; and the wood
is brought from the East Indies in large billets, of a com-
pact texture, a dull red, almost blackish colour on the
outside, and a deep brighter red within. This wood has
no manifest smell, and little or no taste.

The principal use of red saunders is as a colouring
drug; with which intention it is employed in some for-
mula, particularly in the tinctura lavendulje composita.
It communicates a deep red to rectified spirit; but gives
no tinge to aqueous liquors; a small quantity of the resin,
extracted by means of spirit, tinges a large one of fresh
spirit of an elegant blood-red. There is scarcely any oil,
that of lavender excepted, to which it communicates its
colour. Geoffroy and others take notice, that the Brazil
woods are sometimes substituted for red saunders; and
the college of Brussels are in doubt whether all that is
sold among them for saunders is not really a wood of
that kind.

»

PTERONIA, a genus nf the polygamia sequalis or-
der, in the syngenesia class of plants, and in the natural
method ranking ander The 49th order, com|msit». Tiie
receptacle is full of multipartite bristffe; the pappus a
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little plumy; the calyx imbricated. There are 18 spe-

cies, shrubs of the Cape.
PTEROSPERMUM, a genus of the polyandria or-

der, in the monadclphia class of plants, and in the natu-

ral method ranking under the 37th order, columnifcrse.

The calyx is quinqucpartite; the corolla consists of five

oblong spreading petals. The filaments are about fifteen,

which unite towards the base into :. tube. The style is

cylindrical; the capsule is oval, woody, and quinquelocu-
iar, each of which arc bivalvcd, containing many oblong,
compressed, and winged seeds. There are two species,

natives of the East Indies; the wood of which is very hard,
and very like that of the holly-tree.

PTEROTRACHEA, a genus of the vermes mollusca.

Body detached, gelatinous, with a moveable fin at the

abdomen or tail; eyes two, placed within the head.

There are four species, that inhabit chiefly the Archipe-
lago.

PTINUS, a genus of insects belonging to the order
coleoptera. The generic character is, antennae filiform,

with the three last joints largest; thorax roundish, with-

out distinct margin, receiving occasionally the head.

The genus ptinus, like that of dermestes, consists of

small insects, which, in general, have similar habits, liv-

ing both in their larva and complete state among dry
animal substances; and some species in dry wood, com-
mitting great havoc among the older articles of furniture,

which they pierce with innumerable holes; thus causing

their gradual destruction.

To this genus belongs the celebrated insect, distin-

guished by the title of the death-watch, or ptinus fatidi-

cus. Among the popular superstitions which the almost

general illumination of modern times has not been able

to obliterate, the dread of the death-watch may well be

considered as one of the most predominent, and still con-

tinues to disturb the habitations of rural tranquility with

groundless fears and absurd apprehensions* It is not

indeed to be imagined that those who are engaged in the

more important cares of providing the immediate neces-

saries of life, should have either leisure or inclination to

investigate with philosophic exactness the causes of a

particular sound; yet it must be allowed to be a very

singular circumstance that an animal so common should

not be more universally known, and the peculiar noise

which it occasionally makes be more universally under-

stood. It is chiefly in the advanced state of spring that

this alarming little animal commences its sound, which

is no other than the call or signal by which the male and

female are led to each other, and which may be consi-

dered as analogous to the call of birds, though not ow-

ing to the voice of the insect, but to its being on any

hard substance with the shield or fore-part of its head.

The prevailing number of distinct strokes which it beats

is from seven to nine Or eleven; which very circumstance

may perhaps still add in some degree to the ominous

character which it bears among the vulgar. These

sounds or beats are given in pretty quick succession,

and are repeated at uncertain intervals; and in old hou-

ses where the insects are numerous, may be heard at al-

most every hour of the day, efrpecc4a|ly; if the weather is

warm. The sound exactly resembles mat" which may be

made by beating moderately hard with a nail on a table,

The insect is of a colour so nearly resembling that, of de-

cayed wood, viz. an obscure greyish brown, that it may
for a considerable time elude the search of the enquirer.

It is about a quarter of an inch in length, and is mode-
rately thick in proportion, and the wing-shells are mark-
ed with numerous irregular variegations of a lighter or

greyer cast than the ground-colour.

We must be careful not to confound this animal, which
is the real death-watch of the vulgar, emphatically so

called, with a much smaller insect of a very different

genus, which makes a sound like the ticking of a watch,

and continues it for a long time without intermission. It

belongs to a totally different order, and is the termes

pulsatorium of Linnseus.

We cannot conclude this slight account of the death-

watch without quoting a sentence from that celebrated

work the Pseudodoxia Epidemica of the learned sir

Thomas Brown, who on this subject expresses himself

in words like these: « He that could eradicate this error

from the mind of the people, would save from many a

cold sweat the meticulous heads of nurses and grand-

mothers."

A very destructine little species of ptinus is often seen

in collections of dried plants, &c. remarkable for the

ravages it commits both in its larva and perfect state.

The larva resembles that of a beetle in miniature, being

about the eighth of an inch long, and of a thick ish form,

lying with the body bent, and is of a white colour. The
perfect insect is very small, measuring only about the

tenth of an inch, and is slender, of a pale yellowi-li

chesnut colour, appearing, when magnified, beset with

small short hairs, with the wing-covers finely striped

by rows of small impressed points or dots. The ravages

of the larva are most remarkable during the summer. ,

The ptinus fur of Linnseus is another very destruc-

tive species. Its length is somewhat more than the tenth

of an inch, and its colour pale chesnut-brown, sometimes

marked on the wing covers by a pair of greyish bands;

the antenna? arc rather long and slender; the body re-

markably convex; and the thorax, when magnified, ap-

pears to have a projecting point on each side. Its larva

resembles that of the preceding species, and is found in

similar situations.

PTOLEMAIC, or Ptolemean system of astronomy, is

that invented by Claudius Ptolemwus, a celebrated as-

tronomer and mathematician ofPelusium in Egypt, who

lived in the beginning of the second century of the Chris-

tian sera.

This hypothesis supposes the earth immoveably fixed

in the centre: not of the world only, but also of the uni-

verse; and that the sun, the moon, the planets, and stars,

all move about it from east ti west, once in 24 hours, in

the order following, viz. the moon next to the Farth,

then Mercury, Venus, the Sun, Mars, Jupiter, Saturn,

the fixed stars, the first and second crystalline heavens,

and above all, the fiction of their primum mobile.

PLBES. See Anatomy.
PUCERON. See Aphis.
PULEX, the,jlca, a genus of insects of the order np-

tera. The generic character is, legs six, formed for leap-

ing; eyes two; antenna? filiform; mouth furnished with

an inflicted, setaceous snout, concealing a piercer; abdo-

men compressed.

This genus is one of the most singular in the order
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aptcra. The pulex irritant, or common flea, sa well

known in its complete state in every region of the globe,

is remarkable for undergoing the several changes expe-

rienced by the major part of the insect race of other

tribes; being produced from an egg, in the form of a mi-

mite worm or larva, which changes to a chrysalis, in or-

der to give birth to the perfect animal. The female flea

deposits, or rather drops, her eggs at distant intervals,

in any favourable situation: they are very small, of an
oval shape, of a white colour, and a polished surface.

From these, in the space of six days, are hatched the

larvae, which are destitute of feet; of a lengthened worm-
like shape, beset with distant hairs, and furnished at the

head with a pair of short antennae or tcntacula, and at

the tail with a pair of slightly curved forks or holders.

Their colour is white, with a reddish cast, and their mo-
tions quick and tortuous. These larvae are very frequent-

ly found in the nests of various birds, and, in particular,

of pigeons, where they fasten occasionally to the young
brood, and saturate themselves with blood. In the space
of ten or twelve days, they arrive at their full growth,
when they usually measure near a quarter of an inch in

length. At this period they cease to feed, and, casting

their skin, change into the state of a chrysalis, which is

of a white colour, and of an oval shape, with a slightly

pointed extremity, and exhibits the immature limbs of

the included insect. The larva are said to spin them-
selves up in an oval cotton-like covering before they un-
dergo their change. This, however, is not always the

case. After lying for the space of twelve days in chry-

salis, the complete insect emerges in its perfect form. It

now begins to exert its lively motions; and employs the

sharp proboscis with which nature has furnished it, in or-

der to obtain nourishment from the first man, bird, or

quadruped, to which it can gain access. The time, re-

quired for the evolution of this animal varies considera-

bly according to the season of the year, and in the win-

ter months is of much longer duration than the period

above-mentioned; the egg scarcely hatching under twelve

days, and the larvae lying nearly twice the usual time in

chrysalis.

Among the chief singularities cbservabie in the struc-

ture of the flea, may be noticed the extraordinary situa-

tion of the first pair of legs, which, instead of being pla-

ced beneath the thorax, as in most other insects, are

situated immediately beneath the head; the antennae are

short, ha»'ry, and consist of five joints; and at a small

distance beneath there is placed the proboscis, which is

strong, sharp- pointed, tubular, and placed between a pair
air of joint ed guards or sheaths, which are still farther

strengthenedat the base by a pair of pointed scales; the

eyes are large, round, and black. The general appearance
of the animal is too well known to require particular des-
cription: it may only be necessary to obseve, that the male
is considerably smaller than the female, with the bark
rather sinking than convex, as it always is in the female
insect. Nothing can exceed the curious disposition and
polished elegance of the shelly armour with which the

animal is covered, nor can the structure of the legs be
contemplated without admiration.

Though it. would perhaps be difficult to prove that

there exists in Europe more than one genuine species of
flea, yet it is certain that some permanent varieties or

races may he traced, which a practised eye can readily

distinguish from the common domestic kind. Of these

the most remarkable seems to be that infesting some of

the smaller quadrupeds, and particularly mice and bats.

This variety is of a more slender form than the common
flea, and of a paler colour, differing from that insect near-

ly in the same proportion that a greyhound does from the

more common race of dogs.

Pulex penetrans, or chigger, is a native of South Ame-
rica and the West Indian islands. According to Catesby's
microscopic figure of this insect, it may properly be ar-

ranged under the present genus; but it is probable, from
the different descriptions of authors, that some insects of

the genus acarus, which excite similar swellings under
the skin, have been confounded with it under the general

name of chigger or chigoe. Catesby's account runs as

follows:

" It is a very small flea, that is found only in warm cli-

mates. It is a very troublesome insect, especially to ne-

groes, and others that go barefoot and are slovenly. They
penetrate the skin, under which they lay a bunch or bag
of eggs, which swell to the bigness of a small pea or
tare, and give great pain till taken out; to perform which
great care is required, for fear of breaking the bag, which
endangers a mortification, and the loss of a leg, and some-
times life itself. This insect, in its natural size, is not
above a fourth part so big as the common flea. From
the mouth issues a hollow tube like that of the common
flea, between a pair of antennae. It has six jointed legs,

and something resembling a tail. The egg is so small as
to be scarcely discerned by the naked eye. These che-
goes are a nuisance to most parts of America between the
tropics."

PULLEY. See Mechanics.
PULMOiVARIA, lungwort, a genus of the monogynia

order, in the pentandria class of piants, and in the natural
method ranking under the 4 1st order, asperifoliae. The
corolla is funnel-shaped, with its throat pervious; the ca-
lyx is prismatic and pentagonal. There are seven spe-
cies, of which the most remarkable is the officinalis, com-
mon spotted lungwort, or Jerusalem cowslip. This is a
native of woods and shady places in Italy and Germany,
but has been cultivated in Britain for medical use. The
leaves are of a green colour, spotted with white, and of a
mucilaginous taste, without any smell. They are recom-
mended in phthisis, ulcers of the lungs, &c. but their vir-

tues in these diseases are not warranted by experience.
PULSATILLA. See Anemone.
PULSE, in the animal economy, denotes the beating

or throbbing of the heart and arteries. See Physiolo-
gy.
. Pulse. Sec Legumen.
PULTENjEA, a genus of the class and order dcrandria

monogynia. The calyx is five-toothed, corolla papilio-
naceous; legume one cell, two-seeds. There arc six spe-
cies, shrubs ofNew Holland.
PUMICE-STO-NE, ov parous glasses. When the com-

pact glasses are exposed to the heat of our furnaces, they
emit a great number of air-bubbles, which renders them
porous: such is the origin of pumice. It has the same
base as compact glass. The texture is fibrous; the fibres
have a silky lustre. Colours various; white, brown, yel-
low, black. Before the blow-pipe, they melt into a white
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enamel. According to klaproth, the pumice consists of

77.50 silica

17.50 alumina

1.75 oxide of iron

3.00 potass

99.75. See Fulmiication. .

PUMP, an hydraulic machine for raising water by

means of the pressure of the atmosphere. It would be

at entertaining and not an uninstructive piece of infor-

mation to learn the progressive steps by which the inge-

nuity of man has invented the carious methods of raising

water. A pump must be considered as the last step of

this progress. Common as it is, and overlooked evenjby

the curious, it is a very abstruse and refined invention.

Nothing like it has been found in any of the rude nations

whom the Europeans have discovered, either in the new
continent of America or the islands of the Pacific Ocean.

Nay, it was unknown in the cultivated empire of China
at the time of our arrival there by sea; and it is still a

rarity every where in Asia, in places unfrequented by
the Europeans. It does not appear to have been known
by the Greeks and Romans in early times; and perhaps

it came from Alexandria, where physical and mathemati-

cal science was much cultivated by the Greek school un-

der the protection of the Ptolemies. The performances

of Ctcsibius and Hero are spoken of by Pliny and Vitru-

vius as curious novelties. There are two sorts of pumps,
which essentially differ; and all the varieties are but mo-
difications of these. One has a piston with a pet ('oration

and valve; the other has a solid piston: to the former is

given the name of the common sucking-pump; the latter

is denominated the forcing-pump.

Fig. 1. represents the common sucking-pump. AA is

a cylinder of cast iron, bored smooth withinsidc; it has a

flanch at the top, by which it is screwed to the wooden cis-

tern 15, which conveys the water away from the pump.

It has also a flanch D at its lower end, to screw on the

pipe E, which brings the water to the pump. In the same

flanch is a pair of valves, aa; and the bucket or piston F,

which slides within the barrel, has another similar pair

of valves in it. This bucket is screwed to an iron rod G,

which is moved up and down by some machine. When
the bucket F descends, its valves bb open as in the figure,

and allow the water which fills the barrel to pass through

."hem. Whew the bucket arrives at the bottom of the

barrel, it is drawn up again; and as the valves shut, and

prevent the water from returning through the bucket, it

lifts all the water contained in the barrel into the cistern

B. At the same time the bucket, in rising, makes a va-

cuum beneath it: the pressure ofthe atmosphere upon the

surface of the water in the well, causes it to mount up

through the pipe E, open the valves aa, and fill the barrel"

AA. When the bucket begins to descend* the column of

water beneath it descends also, till it is stopped by the

shutting of the valves aa; the valves bb then open, and

allow the water to pass through as before.

Fig. 2 is a forcing-pump. In this the barrel AA is

screwed upon a squire box BB, which has a pair of

valves aa at the top of the pipe C, bringing water from

the well; and another similar pair at the lower end ofthe

pipe D, which is likewise screwed to the square box. Tha
plunger E is solid: when it is drawn up it makes a va-

cuum in the barrel, and draws the water up through the
valves aa from the well to fill the barrel. The plunger
is then forced down, the valves aa shut, and as the water
has no other way out of the box, it passes through bb up
the pipe D. The plunger is then drawn up, the valves

bb shut, and aa open to supply the barrel as before.

Fig. 3 is a lift-pump. The barrel AA is screwed by
its top to a shorter barrel II, from which the crooked
pine B proceeds. A cover h is screwed over t Jie top of

the barrel H, with a stuffing-box in the middle of it; which
is a box containing cotton, or other light substances,through
which the piston-rod E passes. The piston F has two
valves bb in it, similar to fig. 1; and at the bottom ofthe
barrel are two valves similar to aa (Ci<j;. 1). When the

piston descends, the lower valves prevent the water from
going out of the barrel: and the valves bb open, to let the

water press through them. When the piston returns, the

valves in it shut, and it raises the water through the

pipe B; the stuffing-box preventing its getting out at the

top ofthe barrel, by the side of the piston-rod, as in fig,

1; and at the same time, by making a vacuum beneath it,

filling the barrel through the lower valves in the same
manner as the sucking-pump. The piston then descends,

the lower valves shut, and bb open as before. In all the

figures, W represents a hole in the bottom of the pump,
to get at the valves to repair them: and when the pump is

at work, a coyer is screwed over it, as shown in fig. 3.

Pumps constructed as in the drawing are seldom less than

one or two feet in the bore ofthe barrel.

The common sucking-pump may, by a small addition,

be converted into a lifting-pump, fitted for propelling the

water to any distance, and with any velocity. Fi:;. 4. is

a sucking- pump on a small scale, whose working-barrel
AB has a lateral pipe C, connected with it close to the

top. This terminates in a main or rising pipe, furnish-

ed or not with a valve. The top of the working- barrel

AB is shut by a strong plate, having a hollow neck ter-

minating in a small flanch. The piston-rod passes through

this neck, and is nicely turned and polished. A number
of lings of leather are put over the rod, and strongly com-

pressed round it by another flanch and several screwed

bolts. By this contrivance, the rod is closely grasped

by the leathers; but may be easily drawn up anil down,

while all passage of air or water is effectually prevented.

The piston is perforated, and furnished with a valve open-

ing upwards. There is also a valve, T, on the top of the

suction-pipe; and it will be of advantage, thong'- not ab-

solutely necessary, to put a valve L at the bottom ofthe

rising-pipe. Now, suppose the piston at the bottom of

the working-barrel; when it is drawn up, it tends to com-

press the air above it, because the valve in the piston re-

mains shut by its own weight. The air, therefore, is

driven through the valve L, into the rising-pipe, and es-

capes. In the mean time, the air which occupied the

small space between the piston and the valve T, expands

into the upper part of the working-barrel; and its elasti-

city is so much diminished thereby, that the atmosphere

presses the water of the cistern into the sue tion-prpe,

where it rises until an equilibrium is again produced. The

next stroke of the piston downwards, allows the air which

had come from the suction pipe into the barrel during the

ascent of the pistim, to get through its valve. Upon

drawing up the piston, the air is also drawn off through
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the rising-pipe. Repeating this process, brings the water

at last into tlie working-barrel, and it is then driven

along the rising- pipe by the piston.

L his is one of the best forms of a pump. The rare-

fat tion may be very perfect, because the piston can be

brought so near to the bottom of the working-barrel: and

for forcing water in opposition to great pressures, it ap-
pears preferable to the common forcing-pump; because
in that, the piston-rod is compressed and exposed to betid-

ing, which greatly hurts the pump, by wearing the piston

and barrel on one side. This soon renders it less tight,

and much water squirts out by the sides of the piston.

But in this pump the piston-rod is always drawn, or pulled,

which keeps it straight, and rods exert a much greater
force in opposition to a pull than to compression. The
collar of leather round the piston-rod, is found by expe-
rience to be very impervious to water; and though it

needs but little repair, vet the whole is very accessible;

and in this respect much preferable to the common pump,
in deep mines, where every fault of the piston obliges us

to draw op some hundred feet of piston-rods. By this

addition too, any common pump, for the service of a

house, may be converted into an engine for extinguishing

fire, or may be made to convey the water to every part

of the house; and this without hurting or obstructing its

common uses. All that is necessary, is to have a large

cock on the upper part of the working-barrel, opposite

to the lateral pipe in this figure. This cock serves for a

spout, when the pump is used for common purposes; and
the merely shutting this cock, converts the whole into

an engine for extinguishing fire, or for supplying distant

places with water. It is scarcely necessary to add, that,

for these services, it will be requisite to connect an air-

vessel with some convenient part of the rising-pipe, in

order that the current of water may be continual.

It is of considerable importance, that as equable amo-
tion as possible is produced in the main-pipe, which di-

minishes those strains which it is otherwise liable to.

The application of an air-vessel at the beginning of the

pipe, answers this purpose. In great works, it is usual

to effect this by the alternate action of two pumps. It

will be rendered still more uniform, if four pumps are

employed, succeeding each other at the interval of one
quarter of the time of a complete stroke.

But ingenious men have attempted the same thing with

a single pump; and many different constructions for this

purpose have been proposed and executed. Fig. 5, re-

presents one of the best. It consists of- a working- bar-

rel, ab, cl sed at both ends; the piston c is solid, and the

piston-rod passes through a collar of leathers at the top

of the barrel This barrel communicates laterally with

two pipes, n and k, the communications being as near to

the top and bottom of the barrel as possible. At each of

the communications are two valves, opening upwards. The
two pipes unite in a larger rising-pipe at b, which bends
a little back, to give room for the piston-rod. Suppose
the piston down close to the entry of the lateral pipe h;

when it is drawn up, it compresses the air above it, and
drives it through the valve in the pipe k, whence it es-

capes through the rising-pipe; at the same time it rare-

fies the air below it. Therefore the weight of the at-

mosphere shuts the valve m, and causes the water in the

cistern to rise through the valve m, and fill the lower part
vol. ill. 39

of the pump. When the piston is pushed down again

this water is first driven through the valve m, because <

immediately shuts; and then most of the air which was
in this part of the pump at the beginning, goes up through
it, some of the water coming back in its stead. In the

mean time, tiie air which remained in the upper part of

the pump after the ascent of the piston, is rarefied by its

descent; because the valve o shuts as soon as the piston

begins to descend, the valve p opens, tiie air in the suc-

tion-pipe A expands into the barrel, and the water rises

into the pipes by the pressure of the atmosphere. The
next rise of the piston must bring more water into the

lower part of the barrel, and must drive a little more air

through the valve o, namely, part of that which had come
out of the suction-pipe h; and the next descent of the

piston must drive more water into the rising-pipe k, and
along with it, most, if not all, of the air which remained
below the piston, and must rarefy still more the air re-

maining above the piston; and more water will come in

through the pipe h, and get into the barrel. It is evident,
that a few repetitions will at last fill the barrel on both
sides of the piston with water. When this is accomplished,
there is no difficulty in perceiving how, at every rise of
the piston, the water of the cistern will come in by the
valve n, and the water in the upper part of the barrel will
be driven through the valve o; and in every descent of
the piston, the water of the cistern will come into the
barrel by the valve p, and the water below the piston will
be driven through the valve in; and thus there will be a
continual influx into the barrel through the valves n and
p, and a continual discharge along the rising-pipe I

through the valves m and o.

This machine is certainly equivalent to two forcing-
pumps, although ithas butone barrel and one piston; but
it has no sort of superiority. It is not even more econo-
mical, in most cases; because, probably, the expense of
the additional workmanship will equal that of the barrel
and piston, which is saved. There is, indeed, a saving
in the rest of the machinery, because one lever produces
both motions. It therefore cannot be called inferior to
two pumps; and there is undoubtedly some ingenuity iu
the contrivance.

Fig. 6, is another pomp for furnishing a continued
stream, invented by Mr. Noble. AH. the working-barrel,
contains two pistons, C and B, which are moved up and
down alternately by the rods fixed to the lever F. The
rod of the piston B, is carried through the piston or
bucket C. This pump is very simple in its principle,
and may be executed at little expens'.
The pump invented by M. De la Hire, raises water

equally quick by the descent as by the ascent of the pis-
ton in the pump-barrel.
AA (fig. 7), is a well, in which the lower ends of the

pipes B and C are placed. D is the pump-barrel, into
the lowermost end of which the top of the open pipe B
is soldered, and in the uppermost end the hollow pipe S
is soldered, which opens into the barrel; and the ton of
the pipe C is soldered into that piece. Each of these pipes
has a valve on its top, and so have the crooked pipes F
and F, whose lower ends are open into the pump-barrel,
and heir upper ends into the box G. L is the piston-rod
which moves up and down through a collar of leather inthe neck M; K is a solid plunger, fastened to the rod or
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spear L; the plung«r never goes higher than K, nor lower
than D; so that from K toD is the length of the stroke.
As the plunger' rises from 1) to K, the atmosphere

(pressing on the surface of the water AA in the well)
forces the water up the pipe B, through the valve 6, and
fills the pump-barrel with water up to the plunger; and
during this time, the valves e and S lie close and air-tight

on the tops of the pipes E and C.
When the plunger is up to its greatest height, at K,

it stops there for an instant, and in that instant, the
valve b falls, and stops the pipe B at top. Then, as the
plunger goes down, it cannot force the water between K
and D back through the close valve b; but forces all that
-water up the crooked pipeE, through the valve e, which
then opens upward by the force of the water: and this

water, after having filled the box G, rises into the pipe
N, and runs off by the spout at O.

During the descent of the plunger K, the valve/ falls

down, and covers the top of the crooked pipeF; and the
pressure of the atmosphere on the well AA forces the
water up the pipe C, through the valve S, which then
opens upward by the force of the ascending water; and
this water runs from S into the pump barrel, and fills all

the space in it above the plunger.
When the plunger is down to its lowest descent at D,

and stops there for an instant, in that instant the valve S
falls down, and shuts the top of the pipe. C; and then, as

the plunger is raised, it cannot force the water above it

back through the valve S, but drives all that water up to

the crooked pipeF, through the valve/, which opens up-

ward by the force of the ascending water; which water,

after filling the box G, is forced up from thence into the

pipe N, and runs off by the spout at 0.
And thus, as the plunger descends, it forces the water

below it up the pipe E; and as it ascends, it forces the

water above it up the pipe F: the pressure of the at-

mosphere filling the pump-barrel below the plunger,

through the pipe H, while the plunger ascends; and filling

the barrel with water above the plunger, through the pipe

C, as the plunger goes down.
Thus there is as much water forced up the pipe N,

to the spout O, by the descent of the plunger, as by its

ascent; and in each case, as much water is discharged

at (J, as (ills that part of the pump-barrel which the

plunger moves up and down in.

On the top of the pipe is a close air-vessel P. When
the water is forced up above the spout O, it compresses

the air in the vessel P; and this air, by the force of its

spring acting on the water, causes the water to run off

by the spout 0, in a constant and (very nearly) equal

stream.
Whatever the height of the spout O is above the sur-

face of the well, the top S, of the pipe C, must not be

32 feet above that surface; because if that pipe could be

entirely exhausted of air, the pressure of the atmosphere

in the well would not force the water up the pipe to a

greater height than 32 feet; and if S is within 24 feet of

the surface of the well, the pump will he so much the

better.

As the collar of leathers within the neck M, is apt to

dry and shrink when the pump is not used, and conse-

quently to let air get into the pump-barrel, which would
stop the operation of the atmosphere in the pipe C; col-

lars of old hats might be used instead of leathers, as they
would not be liable to that inconvenience.

It matters little what the size of the pipe N is, through
wbkh the water is forced up to the spout; but a great
deal depends on the size of the pump-barrel; and accor-

ding to the height of the spout O, above the surface of
the well, the diameter of the bore of the barrel should be
as follows:

For 10 feet high the bore should be 6.9 inches; for 15

feet 5.6; for 20 feet 4.9; for 25 feet 4.4; for 30 feet 4.0;

for 35 feet 3.7; for 40 feet 3.5; for 45 feet 3.3; for 50 feet

3.1; for 55 feet 2.9; for 60 feet 2.8; for 65 feet 2.7; for

70 feet 2.6; for 75 feet 2.5; for 80 feet 2.5 will do; for 85
feet 2.4; for 90 feet 2.3; for 95 feet 2.2; and for 100 feet

the diameter of the bore should not exceed 2.1 or 2.2

inches at most. If these proportions are attended to, a
man of common strength may raise water 100 feet high
by one pump, as easily as he could raise it ten feet high

by another.

In this pump the pipes B and C seem to be rather too

small; which will cause the water rising in them to have

a great deal of friction from the quickness of its motion;

and whoever makes such a pump, will find it very diffi-

cult to make the leather in the neck M water-tight, so

that no water shall be forced out that way when the pis-

ton is drawn up.

The hair-rope machine for raising water was invented

by sieur Vera.

A (fig. 8), is a wheel four feet over, having an axis

and a winch; CC, a hair-rope, near one inch diameter;

D, a reservoir to collect the water: E, a spout to con-

vey the water from the reservoir; G, the surface of the

water in the well; I, a pulley tinder which the rope runs,

in order to keep it tight.

When the handle is turned about with a considerable

velocity, the water which adheres to the rope, in wells of

no great depth, is very considerable: the rope thus passes

through the tubes in D, which, being five or six inches

higher than the bottom of the reservoir, hinders the wa-

ter from returning back into the v ell, and is conveyed

in a continual stream through the spout E. Some of the

above engines, improved by Mr. Stamford, have raised a

greater quantity of water than any person unskilful in

hydraulics could suppose, in the same time, from such a

simple contrivance.

The chain-pump consists of two square, or cylindrical

barrels, through which a chain passes, having a great

number of flat «'stons, or valves, fixed upon it at proper

distances. This chain passes round a kind of wheel-work,

fixed at one end of the machine. The teeth of this are

so contrived as to receive one half of the flat pistons,

which go free of the sides of the barrel by near a quar-

ter of an inch, and let them fold in, and they take hold

of the links as they rise. A whole row of the pistons,

which go free of the sides of the barrel by near a quar-

ter of an inch, are always lifting when the pump is

at work; and as this machine is generally worked with

briskness, they bring up a full bore of water in the pump.

It is wrought either by one or two handles, according to

the labour required.

The many fatal accidents which happen to ships from

the choking of their ships, makes it an important object,

in naval affairs, to find some machine for freeing ships
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irom water, not liable to so dangerous a defect. The
chain-pump being found least exceptionable in this res-

pect, was adopted in the British navy; but the chain-

pump is not free from imperfections. If the valves are

nut well fitted to the cylinder through which they move,

much water will fall back; if they are well fitted, the

friction of many valves must be considerable, besides the

friction of the chain round the sprocket-wheels, and that

of the wheels themselves. To which may be added, the

great wear of leathers, and the disadvantage which at-

tends the surging and breaking of the chain. The pre-

ference, therefore, which has been given to chain-pumps
over those which work by the pressure of the atmos-

phere, musl have arisen from one circumstance, that they

have been found less liable to choke.

In point of friction, of coolness, and of cheapness, the

sucking-pump has so evidently the advantage over the

chain-pump, that it will not fail to gain the preference,

whenever it shall be no longer liable to be choked with

gravel and with chips.

Buchanan's pump, which, like the common pump, acts

by the pressure of tbe atmosphere, is not liable to the de-

fects incident to other pumps upon that principle, being

essentially different from any now in use.

The principal object of its invention was to remove the

imperfection of its choking. In attaining this important

end, a variety of collateral advantages have also been

produced, which enhance its utility.

The points in which it differs essentially from the com-

mon pump, and by which it excels, are, that it discharges

the water below the piston, and has its valves lying near

each other.

The advantages of this arrangement are, that the sand

or other matter, which may be in the water, is discharged

without injuring the barrel or the piston leathers: so that

besides avoiding unnecessary wear and tear, the power
of the pump is preserved, and not apt to be diminished

or destroyed in moments of danger, as is often the case

with the common and chain pumps: that the valves are

not confined to any particular dimensions, but may be

made capable of discharging every thing that can rise in

the suction-piece, without danger of being choked: that

if there should happen upon any occasion to be an ob-

struction in the valves, they are both within the reach of

a person's hand, and may be cleared at once, and with-

out the disjunction of any part of the pump: and that the

pump is rendered capable of being instantaneously con-

verted into an engine for extinguishing fire. Besides, it

occupies very little space in the hold, and thus saves

room for stowage.

But this pump is not confined to nautical uses alone;

its adaptation extends to the raising of water in all

situations, and with peculiar advantage where it hap-
pens to be mixed with sand or substances which destroy
other pumps, as, for instance, in alum-works, in mines,
in quarries, or in the clearing of foundations; and in its

double capacity it will be very convenient in gardens,
bleaching-grounds, in stable and farm yards, and in all

manufactories, or other places, where there are a neces-
sity for raising water and Ihe risk of fire.

With all these advantages, it is a simple and durable
pump, and may be made either of metal or wood at a
moderate expense.

Fig. 9, is a vertical section of the pump, as made of

metal, in which A is the suction-piece, B the inner valve,

C the outer valve.

The valves are of the kind called clack-valves. Their
hinges are generally made of metal, as being more du-

rable than leather.

D is the working-barrel, E the piston, and G the

spout.

The following parts are necessary only when the pump
is intended to act as a fire-engine:

H an air-vessel, which is screwed like a hose-pipe,

that it may, at pleasure, the more readily be fixed or
unfixed.

There is a perforated stopple for the spout, made for

receiving such pipes as are common to fire-engines. It

is oval and tapered, and being introduced transversely,

upon being pulled back becomes immediately tight.

These parts being provided, all that is necessary to

make the pump act as a fire-engine after having been
used as a sucking pump, is to plug up the spout with the
stopple.

No particular mode being essential in the working of
this pomp, it may, according to choice or circumstan-
ces, be wrought with all the methods practised with the
common pump. In many cases, however, it may be ad-
vantageous to have two of them so connected, as to have
an alternate motion: in which case, one air vessel, and
even one suction-piece, might serve both.

Its principles admit of various modifications; but as
what is already mentioned may be sufficient to indicate
its superiority over the common and chain pumps, and
the advantages likely to result from its general use, a
further detail is unnecessary.
To this we may add, that the testimonies of several

navigators confirm in the fullest manner, the hopes that
were conceived of its utility, and warrant the recommen-
dation of it, as the best adapted for the purpose of any
pump hitherto invented.

The great desideratum in a piston is, that it is as
tight as possible, and has as little friction as is consistent
with this indipensable quality.

The common form, when carefully executed, has these
properties in an eminent degree, and accordingly keeps
its ground amidst all the improvements which ingenious
artists have made. It consists of a hollow cylinder, hav-
ing a piece of strong leather fastened round it, to make
it fit exactly the bore of the barrel, and a valve or flap
to cover the whole through which the water rises. The
greatest difficulty in the construction of a piston, is to
give a passage through it for the water, and yet allow a
firm support for the valve and fixture for the piston-rod.
It occasions a considerable expense of the moving power
to force a piston with a narrow perforation through the
water lodged in the working-barrel. When we are rais-
ing water to a small height, such as 10 or 20 feet, the
power so expended amounts to a fourth part of the
whole, if the water-way in the piston is less than one-
half of the suction of the barrel, and the velocity of the
piston two feet per second, which is very moderate.
There can be no doubt, therefore, that metal pistons are
preferable, because their greater strength allows mm h
wider apertures. For common purposes, however, they
are made of wood, as elm or beech.
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There are many ingenious contrivances to avoid the

friction of the piston in the pumps; hut this is of little

importance in great works, because the friction which is

completely sufficient to prevent all escape of water in a

well-constructed pump, is hut a very trifling part of the

whole force.

In the great pumps which are used in mines, and are

worked hy a steam-engine, it is very usual to make the

pistons and valves without any leather whatever. The
working-barrel is bored truly cylindrical, and the piston

is made of metal, of a si'/e that will just pass along it

without sticking. When this is drawn up with a velo-

city competent to a properly loaded machine, the quan-
tity of water which escapes round the piston is insigni-

ficant. The piston is made w ithout leathers; not to avoid

friction, which is also insignificant in such works, but to

avoid the frequent necessity of drawing it up for repairs

through such a length of pipes.

If a pump absolutely without friction is wanted, the

following seems preferable, for simplicity and perform-

ance, to any we have seen, when made use of in proper

situations. Let NO (fig. 10), he the surface of the water

in the pit, and K the place of delivering. The pit must

be as deep in water as from K to NO. A is a wooden

trunk, round or square, open at both ends, and having a

valve, P, at the bottom. The top of this trunk must be

in a level with K, and has a small cistern F. It also com-

municates laterally with a rising-pipe G, furnished with

a valve opening upwards. L is a beam of timber so

fitted tq.the trunk, as to fill it without sticking, and is

of at least equal length. It hangs by a chain from a

working-beam, and is loaded on the top with weights

exceeding that of the column of water which it displaces.

Now, suppose this beam to descend from the position

in which it is drawn in the figure; the water must rise all

round it, in the crevice which is between it and the trunk,

and also in the rising-pipe; because the valve P shuts,

and opens; so that when the plunger L has got to the

bottom, the water will stand at the level of K. When the

plunger is again drawn up to the top by the action of the

moving power, the water sinks again in the trunk, but

not in the rising pipe, because it is stopped by the valve

O. Then allowing the plunger to descend again, the

water must again rise in the trunk to the level of K, and

it must now flow out at K; and the quantity discharged

will be equal to the part of the beam below the surface of

the pit-water, deducting the quantity which fills the small

space between the beam and the trunk. This quantity

may he reduced almost to nothing; for if the inside of the

trunk, and the outside of the beam, are made tapering,

the beam may be letdown till they exactly fit; and as this

may be done in square work, a good workman may make

it exceeding accurate. But, in this case, the lower half

of the beam, and trunk, must not taper; and this part of

the trunk must be of sufficient width round the beam, to

allow free passage into the rising-pipe; or, which is bet-

ter, the rising- pipe must branch off from the bottom of

the trunk. A discharge, may be made from the cistern

F, so that as little water as possible may descend along

the trunk when the piston is raised.

The requisites of a valve are, that it is tight, and of

sufficient strength to resist the great pressures to which
it is exposed; that it affords a free passage to the water;

and that it does not allow much to go back whilst it is

shutting. The clack-valve is of all others the most ob-

vious and common. It consists merely of a leather flap

covering the aperture, and having a piece of metal on the

upper side, both to strengthen and to make it heavier,

that it may shut of.itself. Sometimes the hinge is of me-
tal. The hinge being liable to be worn by such incessant

motion; and as it is troublesome, especially in deep
mines, and under water, to undo the joint of the pump,
in order to put in a new valve; it is frequently annexed
to a box like a piston, made a little conical on the out-

side, and dropt into a conical seat made for it in the pipe,

where it slicks fast; and to draw it up again, there is a

handle like that of a basket, fixed to it, which can be

laid hold of by a long grappling-iron. The only defect

of this valve is, that hy opening very wide when pushed
up by the stream of water, it allows a good deal to go
back during its shutting again.

The butterfly-valve is free from most of these incon-
veniences, and seems to be the most perfect of the clack-

valves. It consists of two semicircular flaps revolving
round their diameters, which are fixed to a bar placed
across the opening through the piston. Some engineers
make their great valves of a pyramidal form, consisting

of four clacks, whose hinges are in the circumference of
the water-way, and which meet with their points in the
middle, and are supported by four ribs, which rise up
from the sides, and unite in the middle. This is a most
excellent form, affording a more spacious water way,
and shutting very readily,

There is another form of a valve, called the bottom or fail

valve. It consists of a plate of a metal turned conical on
the edge, so as exactly to fit the conical cavity of its box.

A tail projects from the underside, which passes through
a cross bar in the bottom of the box, and has a little knob
at the end, to hinder the valve from rising too high. This
valve, when nicely made, is unexceptionable. It has

great strength, and is therefore proper for all severe

strains; and it may be made perfectly tight by grind-

ing. Accordingly, it is used in all cases where tightness

is of indispensable consequence. It is most durable, and
the only kind that will do for passages where steam or

hot water is to pass through.

The pressure on the pipes in pump- work, is in propor-
tion to the standing height of the fluid above the part con-

sidered; but the weight incumbent on the bucket (or mov-
ing valve) of a pump in action, is nearly proportionable

to that of a column of water raised; for though the push

of the atmosphere on the surface of the spring, when the

bucket rises, is really equal to the weight of 33 feet of

water; yet is this resistance counterbalanced exactly by
the weight of the atmosphere, ever incumbent on the sur-

face of the water thereby raised; so that in fact, all the

advantage to be obtained by hydraulic machines, as well

indeed as from all other pieces of mechanism whatever,

is only the putting matters into a convenient method of

being executed; and the performance depends on the

moving power entirely, under the disadvantage of fric-

tion always against it.

A pump intended to raise water to any height what-

ever, will always work as easy, and require no greater

power to give motion to the bucket, if both the valves are
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placed towards the bottom of the pipe, than if they were

fixed 33 feet above the surface of the water.

The playing of the piston thus low in the pipe will,

besides, prevent an inconvenience which might happen
was it placed above, viz. in rase of a leak beneath the

bucket, which, in a great length uf pipe, may very easily

happen, the outward air getting through, would hinder

the necessary rarefaction of the air in the barrel on mov-
ing the piston, and consequently the pump might fail in

its operation. This can only effectually be prevented,

by placing the pump-work in or near the water; in which
case, should any leak happen upward, in willonly occa-

sion the loss of some of Cue water, without any other in-

convenience: and the leather valves being kept under wa-
ter, will always be found supple, pliant, and in condition

to perform their office.

Placing the pump-work (that is, the valve and piston)

pretty low and near together, will also prevent the in-

convenience of not being able in all cases, to fetch up wa-
ter from the spring by the ordinary pump, when of an
equal bore, by reason of the shortness of the stroke;

which therefore cannot rarefy the air sufficiently to bring

the water up to the piston from the lower valve. For in-

stance: Take a smooth-barrelled pump, 21 feet long, hav-

ing its piston fetching, suppose a foot stroke, placed above,

and the clack or fixed valve at the other end below. By
the playing of the piston, admit it possible for water to

rise 11 feet; or if you will, let water be poured on the

clack, to the height of 1 1 feet, and refit the piston; there

will remain still nine feet of air between it and the water,

which cannot be sufficiently rarefied by a foot stroke to

open the clack, or fetch up more water; for in this case

the air can only be rarefied in the proportion of 9 to 10;

whereas, to make a bare equilibrium with the atmosphere,
it ought to be as 9 to 13|; since, as 22 (or the comple-
ment of 1 1 to 33 feet of water, the weight of the whole
atmosphere), is to 33 .eet or the atmosphere, so is the

interval spoken of, 9 to 15f; to complete which, the

stroke ought to be at least 41 feet long. However, by
filling the w hole void between the piston and clack at first

with water, this last objection might be removed.
In some case-, the pump cannot be placed convenient-

ly perpendicular to the well. For example: Being to

raise water out of the well at A, by means of a pump at

B (fig, 11,) the best way will be to carry the barrel as

low as the spring is, communicating therewith by means
of the pipe at C. The bucket then playing in the barrel

BC, will have the same effect as if the well was made
perpendicular to the pump; because the water, by its

proper weight, will always replenish BC.
And if it should happen, from some considerable im-

pediment, that the barrel cannot get down to the well

directly, it may be led about any other way for conven-
ience. And then making the pipe of conveyance, E,
less in diameter than the barrel, it will sooner be ex-
hausted of air, by moving the piston; and the water will

follow very briskly, as by the leaden pump at B.
It will, however, always be more easy to draw with

pipes that are large, and of an equal bore throughout,
because the water will have a I<\ss velocity in them, and
the friction will be in proportion less. Upon this account,
the common pumps made by plumbers, do not work so

easy as those bored out of trees; because, by making

the pipe that brings up water from the spring much less

than the bucket, they, as it were, wiredraw the water
raised. If (he barrel, for instance, is four inches in di-

ameter, and the pipe of conduct one, it will in rising move
sixteen times as fast through the latter as it will through
the former; and at the expense of needless labour, as

well as the great wear and friction of (he machine.

In practice, however, it is generally observed, that

such leaden pumps as work pleasantly, atid air light on
the hand, have the water-way in the sucking-pipe near-
ly equal to one-fourth of the area of the barrel; and ac-

cordingly, an inch- and-a-half pipe will pretty well sup-
ply a three-inch barrel: and a four-inch barrel should
have a leading-pipe nearly two inches in diameter.

In forcing-pumps, it is of the utmost consequence to

avoid all contractions in the pipes. The main which
leads from the forcing- pumps, should be equal to the work-
ing- ban-el. If it is only half the diameter, it has but
one-fourth of the area; the velocity in the main is four
times greater than that of the piston; and the force ne-
cessary for discharging the same quantity of water is

sixteen times greater.

We shall, before we close the article on pumps, give
an account of Mr. Boulton's apparatus raising water.
The principle for action of this machinery may be illus-

trated in the following manner:
A horizontal pipe is formed of iron or any other sub-

stance sufficiently strong, expanding at one end like the
mouth of a trumpet, and at the other furnished with a
valve that may be opened or shut at pleasure; near this
smaller extremity islet in a vertical pipe, at right angles
to the horizontal one, furnished at the juncture w'".' a
valve opening upwards, and open at the other end. i his
machine is let down into a stream of water, so deep as.
to cover the horizontal pipe, the trumpet-like month of
which is placed so as to meet the current: in this situa-
tion the valve being open, a current passes through the
pipe, of equal velocity with the current of the stream; if
the valve is then suddenly closed, the recoil of the cur-
rent will force open the valve of the vertical pipe, through
which will rush a column of water: the force of the re-
coil soon subsiding, the vertical column will press on
the valve at its bottom, and cause it to dose the end of
the vertical pipe, in which the ascending celumn of water
will be detained. The horizontal valve being then open-
ed, the current will recommence through the horizontal
pipe, and upon closing the valve a recoil will happen as
before, and an additional quantity of water will rise in
the vertical pipe: by a repetition of the above process,
the water rising through the pipe will overflow into any
vessel placed to receive the water, forming a perpetual
pump. The contrivances by which this instrument is
made to draw water, from a depth below that of tin im-
pelling current, and to raise it to any height, will be
mentioned hereaficr. The uses to which this engine may
be applied, are various, hesides the raising of water for
the use of brewers, kc. it may be employed in raising
water from the sea for salt-work, in draining marshes
and pumping ships, and supplying with water those ca-
nals that are carried over or by the side of rivers.
For the more clear description of this invention, it is

proper to state its physical principle of action, as fol-
lows:
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First, when water moves or runs through a pipe, or

close channel, or tube, if the end at which the water is-

sues is suddenly stopped, the water will (by its acquired

motion, momentum, or impetus) act' upon the sides or

circumference of the pipe; which being supposed strong

enough to resist that impetus, the water will issue, with

violence or velocity, at any aperture which may exist in

or near the shut end of the pipe,* and if to that aperture

an ascending pipe is joined, a portion of water will rise

in it.

Secondly, if a pipe, open at both ends, with an ascend-

ing pipe, such as has been described, is moved along,

through standing water, in the direction of its length,

upon shutting the hinder part of the pipe, a portion of

the water will rise in the ascending- pipe, in the manner
which has been stated in the former case, because the

water is relatively in motion in respect to the pipe.

Thirdly, if in either of the cases recited, a pipe com-

municating with water at any lower level is joined to the

main pipe at or near the end at which water enters into

it; and if, when such water has acquired motion relative-

ly to that pipe (by the pipe being put in motion,) the

mouth or end at which the water enters is suddenly shut;

the Mater, continuing its motion relatively to the pipe,

will draw or suck up water from the lower level, through

the ascending pipe, in order to fill up the vacuity occa-

sined by theWater in the main pipes, persevering in its

previous motion. What has been said respecting water,

is also true in respect to other fluids.

The several cases above stated are resolvable into the

general principle of the resistance which water and other

fiuiils (and in general all bodies) make to a change of

their state of rest, or motion, whether absolute or relative;

and this principle has heretofore been applied to the rais-

in"- of water only in a comparatively small and weak de-

gree, and in a defective manner. But the improved ap-

paratus continues its own action when once set going,

unless some accident should stop or derange it; and is ca-

pable of raising water in great quantities, and to great

heights, and they also differ, in other respects, from any

thing which has been executed hitherto.

The nature of the said improved invention consists in

using valves, of various constructions, instead of cocks,

to open or shut the end, or ends, of a main-pipe; and in

the application of mechanism, or contrivances to assist in

opening and shutting the valves at proper times; whereby

water is raised independantly of any other power than a

current of water through the main pipe.

The manner in which the said invention is to be per-

formed, and the said improved apparatus and methods

carried into effect, is as follows, viz.:

The first and most simple method is shown in fig. 12,

in which CC is the main pipe; DD the ascending pipe;

A the valve of exit for the water to be raised; B the

stop-valve; and E a weight which, by the lever F, at-

tached to the axis G of the stop-valve B, opens it at the

proper time. The said apparatus acts in the following

manner: The main pipe being situated or fixed in a cur-

rent or stream of water, either produced by the natural

current or declivity of the river or other stream; or

(which is preferable) by penning up water by a dam,

weir, or bank, and by inserting the end of the main pipe

through the said dam, weir, or bank, so as to obtain the

greatest head or current of water the natural cirnim-
stances admit of; the stop-valve being opened to the po-
sition shown in the figures, the water will run through
the main pipe, until, by its action upon the stop-valve 'j a
its reclined position, it raises the weight, shuts the stop-

valve, and the water, by its impctu- or momentum, opens
the exit-valve, and a portion of it rises in the ascending
pipe; after which the last-mentioned valve shuts, the wa-
ter in the main pipe recoils, the weight descends and
opens the stop-valves, and the water in the main-pipe
regains its velocity. The like operations are repeated,

and the water gradually rises in the ascending pipe, until

it readies its summit, and a quantity issues thence every
stroke; which quantity is more or less, according as the
height to which it is raised is less or greater.

J is an air-vessel, or reservoir of air, whereby the

bursting of the pipes is prevented, or the danger thereof

much diminished. Into this air-vessel the water from
the main pipe enters through the exit-valve, and com-
presses the air in the vessel; which again, by its expan-

sion or elasticity, acts upon the water (the regress of

which is prevented by the shutting of the exit-vale); and
the water rises through the ascending pipe, and by re-

peated strokes acquires the desired height.

The dimensions of the air-vessel, as well as its form
and position, whether above, or laterally affixed to, the

main pipe, are in great measure arbitrary; but its con-

tents of air ought not to be much less thaw ten times the

quantity of water to be raised through the ascending pipe

each stroke; and if much larger still the better, the prin-

cipal boundary being expense.

The stop-valve may be opened and shut, as has been

described in the first method, by the mechanism shown
in the figure, or by any of the mechanism as shall be

adapted to the opening of valves.

Another method is shown by figs. 13, 14, and 15, and
is applicable in cases where the water to be raised is be-

low the level of the main pipe, and is to be discharged at

that level: which cases occur in the drainage of marshy

lands, where the action of thecurrent of water of an em-

banked river, or other stream or source of water on a

higher level, can be employed; or this method can be

applied in raising water out of the holds of ships, or

other vessels, by the motion of the vessel through the

water.

This is explained by figs. 13, 14, and 15, where C is

the main-pipe, A is the receiving valve, B the stop-valve,

opening outwards, D the ascending or sucking pipe, J

the air-vessel, and E the weight.

The water in the main pipe having acquired a proper

velocity, the stop-valve shuts; the water in the main

pipe, continuing its motion for a time, draws air out of

the air-vessel. Then the momentum of the water in the

main pipe being expended, the receiving valve shuts, and

the stop-valve opens, the water regains its velocity, and

the operation is repeated; and thus, in a few strokes,

(the exhaustion increasing,) the air-vessel sucks up water

from below, by the ascending pipe; and this being con-

tinued, the latter pipe fills by degrees to tho top; after

which, at every successive stroke, a portion of the water

from below passes into the main pipe, and is carried off,

with the upper water, to the place of delivery.

•flir-PuMP. See Pneumatics.
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PUNCHEON, a little block or piece of steel, on one

end whereof is some figure, letter, or mark, engraved

either in creux or relievo, impressions of which are

taken on metal, or some other matter, by striking it with

a hammer on the end not engraved. There are various

kinds of these puncheons used in the mechanical arts;

such for instance are those of goldsmiths, cutlers, pew-
tercrs, &c. See also Coining.
Puncheon, in carpentry, is a piece of timber placed

upright between two posts, whose bearing is too great,

serving, together with them, to sustain some large

weights. This term is also used for a piece of timber

raised upright, under the ridge of a building, wdierein

the little forces, &c. are jointed.

Puncheon is also used for the arbor, or principal

part of a machine, whereon it turns vertically, as that of

a crane, &c.
Puncheon is also a measure for liquids, containing a

hogshead and one-third, or eighty-four gallons.

PUNICA, the pomegranate- tree: a genus of the mono-
gynia order, in the icosandria class of plaits, and in the
natural method ranking under the 39th order, pomacese.

The calyx is quinquefid, superior,* there are five petals;

the fruit is a multilocular andpolyspcrmous apple.

The species are, 1. The granatum, or common pome-
granate, with a tree stem, branching numerously all the

way from the bottom, growing eighteen or twenty feet

high; with spear-shaped, narrow, opposite leaves; and
the branches terminated by most beautiful large red
flowers, succeeded by large roundish fruit as big as an
orange, having a hard rind filled with soft pulp and nu-
merous seeds. There is a variety with double flowers,

remarkably beautiful; and one with striped flowers. 2.

The nana, or dwarf American pomegranate, with a shrub-

by stem branching four or five feet high, with narrow short

leaves, and small red flowers succeeded by small fruit;

begins flowering in June, and continues till October.

Both these species arc propagated by layers: the young
branches arc to be chosen for this purpose, and autumn
is the proper time for laying them.

The dried flowors of the double flowered pomegranate
are possessed of an astringent quality; for which reason
tlicy are recommended in diarrhoeas, dysenteries, &c.
where astringent medicine are proper. The rind of the

fruit is also a strong astringent, and as such is occasion-

ally made use of.

Pupil. See Anatomy, Onrics, and Physiology.

PURCHASE, in law, the buying or acquiring of lands,

&c. with money, by deed or agreement, and not by de-

scent or right of inheritance. A joint purchase is when
two or more persons' join together in the purchase. Pur-
chasers of lands are to take notice of all charges thereon:
there are, however, certain statutes to guard against
fraudulent incumbrances. The rourt of chancery will

relieve the purchaser of a term against a title that lay
dormant, where money has been laid out on improve-
ments.

Purchase, in the sea language, is the same as draw
in: thus when they say the capstan purchases apace, they
only mean it draws in the cable apace.

PURITAN, a name formerly given in derision to the
dissenters from the church of England, on account of

their professing to follow the pure word of God, in oppo
sition to all traditions and human constitutions.

PURLINS, in building, those pieces of timber that lie

across the rafters on the inside, to keep them from sink-

ing in the middle of their length.

PURPLE, a colour composed of a mixture of red and
blue.

A beautiful transparent purple for painting may be
made by boiling four ounces of rasped Brasil-wood in a
pint of stale beer, and half an ounce of logwood, till the
liquor is heightened to the colour you desire, which may
be known by dipping a piece of paper in it. If you find
it too red, add a quarter of an ounce more of logwood,
which will render it still deeper; and by this method
you may bring it to any degree of purple, by putting
either more or less logwood to the former composition,
and fixing it with alum. This will produce such a clear
purple, as no mixture of reds and blues will produce.
Madam Mariana of Amsterdam, famous for painting in
miniature, and for her excellent manner of illuminating
prints, says, that the best purple that can be made, may
be composed between the carmine and indigo; to
strengthen which on the red side, you may add lake, be-
tween the lighter and darker part: and lake, when it is
used in the same way on the foregoing purple, produces
a very fine effect. See Dyeing.
PURPURA. See Mukca.
PURSER, an officer aboard a man of war, who re-

ceives her victuals from the victualler, sees that it is well
stowed, and keeps an account of what lie, every day de-
livers to the steward. He also keeps a list of the ship's
company, and sets down exactly the day of each man's
admission, in order to regulate the quantity of provisions
to be delivered out; and that the paymaster or treasurer
ot the navy may issue out the disbursements, and nay off
the men, according to his book.
PUS. The liquid called pus is secreted from the sur-

face ot an mllamed part, and usually moderates and ter
minatesthe inflammation. It assumes different appear-
ances according to the state of the sore. When it indi
cates a healing sore, it is called healthy or good-couui-
t.oncd pus. This liquid possesses the following proper-
ties

It is of a yellowish-white colour, and of the consistence
ot cream. Its taste is insipid, and it has no taste when
cold. Before the microscope it exhibits the appearance
ot white globules swimming in a transparent fluid.

It produces no change on vegetable blues. When ex
posed to a moderate heat it gradually dries, and assumes
the appearance of horn. When exposed to destructive
distillation, Bergman obtained first about one-fourth ofhe pus in the state of insipid water. On increasing the
tire, a liquid came over containing abundance of ammo-
n.a.and accompanied by gaseous bodies, which were notexamined. Some concrete carbonatof ammonia sublim-
ed, accompanied by empyreumatic oil. A light brilliant
coal remained of difficult incineration. The ashes gave
traces ol iron. b«»^

When pus is left exposed to the air, it gradually becomes acid, according to Hildebrant; and Iluller affirmsthat it sometimes gives a red colour to litmus even when
recent. When thrown Into water it sinks to the bottomWhen ag.tated,.the mixture becomes milky; but the "us
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separates again when allowed to remain undisturbed.

By repeated agitation, however, and especially by the ap-

plication of heat, a milky liquid is obtained, which pas-

ses in that state through the iiitre.

Alcohol thickens pus, but docs not dissolve it; neither

does pus unite with oils.

Sulphuric acid dissolves it, and forms a purple-colour-

ed solution. When diluted with water, the dark colour

disappears, and the pus separates; either sinking to the

bottom, or rising to the surface, according to the quantity

of water added, and the time Uiat the solution has been

allowed to stand. Diluted sulphuric a> id uoes not act

upon it.

Concentrated nitric acid effervesces with it, and forms

a yellow solution, which when recent is decomposed by

water, the pus subsiding in the state of grey Hakes.
* Muriatic acid dissolves it when heated, anu the pus is

separated by water.

With the fixed alkaline leys it forms a whitish ropy
fluid, which is decomposed by water, the pus precipitat-

ing. Pure ammonia reduces it to a transparent jelly,

and gradually dissolves a considerable portion of it.

When nitrate of silver is dropt into the solution of pus

in water, a white precipitate separates. Nitrat and oxy-

muriat of mercury occasion a much more copious flaky

precipitate.

Such are the properties of healthy pus hitherto observ-

ed by chemists. V arious observations have been made
to enable physicians to distinguish pus from the mucus

of the internal cavities, especially of the lungs. In case

of copious expectoration, it is sometimes of consequence

to know whether the matter thrown out of the lungs is

pus or mucus. Mr. Charles Darwin made a set of ex-

periments on the subject, and pointed out three criteria

to distinguish pus: 1. Sulphuric acid dissolves it. When
the solution is diluted, the pus precipitates; but mucus

treated in the same manner swims. But this distinction

depends upon the quantity of water added, and is there-

fore ambiguous. 2. Pus is diffusible through diluted sul-

phuric acid, through water, and through brine; but mu-

cus is not. 3. Alkaline leys dissolve pus; water precipi-

tates pus thus dissolved, but not mucus. How far these

two last distinctions prevail is rather doubtful. Gras-

meycr has proposed the following method, which he con-

siders as complete: Triturate the substance to be tried,

with an equal quantity of warm water; then add to it an

equal portion of a saturated solution of carbonat of pot-

ass and set the mixture aside. If it contains pus, a trans-

parent jelly subsides in a few hours; but this does not

happen if only mucus is present.

2. When the ulcer is ill-continued, the pus secreted in

it possesses different properties. It has usually a fetid

smell, is much thinner, and to a certain degree acrid.

We are in possession of two sets of experiments on this

unhealthy pus: one by Mr. Cruickshank on the pus dis-

charged from what is called the hospital sore; another

by Dr. Crawford on the matter of cancers.

The pus from the hospital sore possesses most of the

properties of healthy pus; but is distinguished by its

odour, and by some shades of difference when exposed to

the action of the metallic precipitates. Lime-water chan-

ges its fetid odour, but does not destroy it; sulphuric

acid increases it, as do alcohol and the solution of oxide

PUT
or arsenic in potass. Bark has no effect upon it; but it is
destroyed by the nitrat and oxymurial of mercury, by
nitric acid, and by ,>x> muriatic acid. Nitrat of silver
does not destroy it. Mr. Cruickshank supposes that the
fetid smell is occasioned by the alteration of some part of
true pus. He considers the pus of the hospital sore as a
matter sui generis, which is capable of generating more,
and even of producing an alteration' in the system.
Hence to heal the soiethe matter must be destroyed, and
prevented from appearing again. This was done by
washing the sores with nitrat of mercury, diluted nitric-
acid, and oxymuriatic acid, at every dressing. Tin's
method constantly succeeded with Dr. Hollo', except
wnen the sore was too large to admit it to be put in prac-
tice completely.

3. The matter of cancel-, examined by Dr. Crawford,
gave a green colour to syrup o violets. Potass produc-
ed no change; but sulphuric acid extricated a gas which
possessed many of the properties of sulphureted hydro-
gen. This gas he supposes to exist in the matter united
to ammonia. The presence of this compound explains
the effects of the matter of cancer and virulent matter in

general upon metallic salts. Dr. Crawford found that the
odour of this matter was completely destroyed by oxy-
muriatic acid; and therefore recommends it as a proper
substance for washing cancerous ulcers.

4. Besides the species mentioned above, there are ma-
ny others which we know from their effects to be pecu-
liar, though we cannot find any chemical distinctions
between them sufficiently well marked. But that they
are specifically different cannot be doubted, if sve consi-
der that every one of them produces a disease peculiar to

itself. The matter of small-pox, of veneral ulcers, of
cow-pox, &c. may be mentioned as instances.
The liquor which fills the cavities of the body in drop-

sy has a yellowish-green colour, and is sometimes turbid,

sometimes nearly transparent. As far as it has been
examined, it agrees exactly with the serum of the blood;
and the liquid which makes its appearance when the epi-

dermis is raised into blisters, is perfectly transparent
and liquid. When the blisters are artificial, it is usually
yellow, and has the odour of the blistering plaster. From
the experiments of Margueron, we learn that it is com-
posed of the same constituents as the serum of the blood.

From 200 parts of this liquid he obtained
3G albumen
4 rnuriat of soda
2 carbonat of soda
2 phosphat of lime

156 water

200.

PUTLOGS, or Pltiocks, in building, are short

pieces of timber about^even feet long, used in building
scaffolds. They lie at^ight angles to the wall, with one

of their ends resting 4pon it, and the other upon the

poles which lie parallel to the side of the wall of the

building.

PUTREFACTION. The rapidity with which animal

bodies undergo decomposition, and the disgusting fetor

which accompanies this decomposition, have long been

considered as some of their most striking peculiarities.

This spontaneous destruction is denominated putrefac-
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tion. Considerable attention has been paid to it by chem-

ists. Becchar and Stahl have described with fidelity the

phenomena with which it is attended, and the circum-

stances necessary for its taking place. To sir John Prin-

gle we are indebted for some important experiments on

the method of retarding putrefaction; neither are the ex-

periments of Dr. Macbride less valuable, through the con-

sequences winch he drew from them were erroneous. We
are indebted also toCrell and Priestley for many valuable

facts: and to Berthollet and Lavoisier for the first at-

tempts to determine the real changes which take place',

and the manner in which the new products which ap-

pear during putrefaction are formed. But notwithstand-

ing the labours of these philosophers, and of many others,

much is still wanting to enable us to trace the complicat-

ed changes which take place during putrefaction, and to

account for them in a satisfactory manner.

It has been ascertained long ago, that putrefaction ne-

ver takes place in those animal substances which contain

only two or three ingredients, such as oils, resins, sugar;

they must always be more complicated in their texture;

and, perhaps, in all cases, a mixture of two or more
compound bodies is necessary for speedy decomposition.

But however complicated the animal substance may be,

it does not putrefy unless moisture is present; for dry

animal substances are not susceptible of alteration. A
certain degree of heat is also necessary. Animal bodies

may be kept without decomposing for any length of time

at the freezing temperature. In general the higher the

temperature, the more rapid is the putrefaction, provided

the beat is not great enough to reduce the animal body

to dryness. It has been observed, too, that putrefaction

advances with more rapidity in the open air; but expo-

sure to the air is not necessary, though it modifies the

decomposition.

When these conditions are observed, and dead animal

matter is left to itself, its colour becomes gradually

paler, and its consistence diminishes; if it is a solid part,

such as flesh, it softens, and a serous matter sweats out,

the colour of which quickly changes; the texture of the

part becomes relaxed, and its organization destroyed; it

acquires a disagreeable smell; the substance gradually

sinks down, and is diminished in bulk; its smell becomes

stronger and ammoniacal. If the subject is contained

in a close vessel, the progress of putrefaction, at this

stage, seems to slacken; no other smell but that of a pun-

gent alkali is perceived; the matter effervesces with

acids, and converts syrup of violets to a green. But if the

communication with the air is admitted, the urinous ex-

halation is dissipated, and a peculiar putrid smell is

spread around with a kind of impetuosity; a smell of the

m<»st insupportable kind, which lasts a long time, and
pervades every place, affecting the bodies of living ani-

mals after the manner of a ferment, capable of altering

the fluids; this smell is corrected, and in a manner con-

fined, by ammonia. When the latter is volatilized, the

putrefactive process becomes active a second time, and
the substance suddenly swells up, becomes filled with
bubbles of air, and soon after subsides again. Its colour

changes, the fibrous texture of the flesh being then

scarcely distinguishable; and the whole is changed into

a soft brown, or greenish matter, of the consistence of a
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poultice, whose smell is. faint, nauseous, and \ery artiv

on the bodies of animals. The odorant principle gradu-

ally loses its force; the fluid portion of the flesh assumes

a kin*! of consistence, its colour becomes deeper, and it

is finally reduced into a friable matter, rather deliques-

cent; which being rubbed between the fingers, breaks

into a coarse powder like earth. This is the last state

observed in the putrefaction of animal substances; they

do not arrive at this term but at the end of a consider-

able time.

During this decomposition, a variety of gaseous bodies

are emitted; these vary according to the substance ex-

posed to putrefaction; but they consist chiefly of hydro-

gen gas, holding sulphur, phosphorus, and carbon, in

solution; of ammonia, water, and carbonic acid, and

perhaps also of azotic gas. Nitric acid seems in some
cases to be formed and emitted. The earthy-like resi-

duum, which remains after the decomposition is com-

pleted, consists of the fixed parts of the animal sub-

stance, mixed with charcoal, oil, and ammonia. Thus
it appears that putrefaction consists in a total decompo-
sition of the animal body; the elements of which combine
together two and two, and thus form a new set of less

complicated bodies. But any attempt to explain the

manner in which these changes take place would be ex-

ceedingly imperfect indeed; not only because we are ig-

norant of the strength of the affinities of the different

elementary parts of animal bodies for each other, but be-

cause we do not even know the manner in which these

elements are combined, and consequently we cannot
know by what particular forces these compounds are de-
stroyed.

In carcases buried in the earth, putrefaction takes
place much more slowly: but it is scarcely possible to

observe its progress with accuracy. The abdomen is

gradually dilated with elastic fluids which make their ap-
pearance in it, and at last it bursts and discharges a
horribly fetid and noxious gas: at the same time a dark-
coloured liquid flows out. If the earth is very dry, and
the heat considerable, the moisture is often absorbed so
rapidly, that the carcase, instead of putrefying, dries,

and is transformed into what is called" a mummy.

Such are the phenomena when dead bodies are left to
putrefy separately; but when great numbers of carcases
are crowded together in one place, and are so abundant
as to exclude the action of external air and other fo-

reign agents, their decomposition is entirely the conse-
quence of the reciprocal action of their ingredients
themselves upon each other, and the result is very dif-

ferent. The body is not entirely dissipated or reduced to
mould, but all the soft parts are found diminished re-
markably in size, and converted into a peculiar sapona-
ceous matter. This singular change was first accurately
observed in the year 1786.

The burial-ground of the Innocents in Paris having
become noxious to those who lived in its neighbourhood!
on account of the disagreeable and hurtful odour which
it exhaled, it was found necessary to remove the carcases
to another place. It had been usual to dig very large
pits in the burial-ground, and to fill them with the
carcases of the poorer sort of people, each in its pro-
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per bier; and when they wore quite full, to cover tliem

with about a foot deep of earth, and to dig another simi-

lar pit, and fill it in the same manner. Each pit held

between one thousand and fifteen hundred bodies. It

was in removing the bodies fropi those pits that this

saponaceous substance was found. The grave-diggers

had ascertained by long experience, that about thirty

years were required before all bodies had undergone
this change in its full extent. Every part of the body
acquired the properties of this substance. The intestines

and \%cera of the thorax had completely disappeared;

but what is singular enough, the brain had lost but little

of its size or appearance, though it was also converted
into the same substance.

This saponaceous matter was of a white colour, soft and
unctuous to the touch, and melted,when heated, like tallow.

It exhibited ail the properties of a soap, containing, how-
ever, an excess of fatty matter. Fourcroy, who analysed

it, found that it was composed of a fatty matter combined
with ammonia, and that it contained also some phosphat

of lime and ammonia. Diluted acids decomposed it, and
separated the fatty matter; alkalies and lime, on the other

hand, drove off the ammonia. When exposed to the air,

it gradually lost its white colour; the ammonia, in a great

measure, evaporated; and what remained had something

of the appearance of wax. It absorbed water with great

avidity, and did not part with it readily. Its white co-

lour was owing to the presence of that liquid. The oily

matter, when separated by means of a diluted acid, was
concrete, and of a white colour, owing to the mixture of

a quantity of water. When dried, it acquires a greyish-

brown colour, with a lamellar and crystalline texture,

like that of spermaceti; but if it has been rapidly dried,

it assumes the appearance of wax. It molts when heated

to 126°; when properly purified, by passing it through a

linen cloth while fluid, it has scarcely any smell. Alcohol

does not act upon it while cold, but at the temperature of

120° it dissolves it: when the solution cools, the fatty mat-

ter precipitates, and forms a gritty mass. With alkalies,

it forms a soap; and when set on fire it burns precisely

like oil or fat, only that it exhales a more unpleasant

odour.

Mr. Smith Cibbes found the same substance in the pit

into which animal matters are thrown at Oxford after

dissection. A small stream of water constantly passes

through this pit; a circumstance which induced him to

try whether animal muscle exposed to the action of a run-

ning stream underwent the same change. The experi-

ment succeeded completely: he attempted, in consequence,

to render this substance, to which he gave the name of

spermaceti, useful in those manufactures which require

tallow; but the fetid odour which it constantly exhales

was an insurmountable objection. Attempts were indeed

made to get over it, and a manufacture of Mr. Smith

Gibbcs's spermaceti was even established at Bristol.

Many attempts have been made to retard the destruc-

tive progress of putrefaction, in order to preserve animal

bodies either as food or for other useful purposes; and se-

veral methods have been ascertained which prevent it

from operating for a considerable time.

1. The freezing temperature is a complete preserva-

tion from putrefaction, as long as the animal substance
2

ia exposed to it. Hence the common practice of keeping

meat in snow in the frozen climates of the north; and of

packing fish in ice, and sending them in that state from

Scotland to the London market.

2 Almost all bodies which have a strong affinity for

water retard putrefaction for a longer or shorter time,

doubtless by depriving the animal substances of their

water, or preventing that liqwid from acting upon these

bodies in its usual manner. In this way the acids, sugar,

alcohol, etc. seem to prevent or retard putrefaction.

3. It is well known that common salt is a powerful an-

tiseptic. Hence the practice of salting meat, and the

length of time which meat that has undergone this ope-

ration may be kept. Several other salts, especially nitre,

possess the same property. In what manner these bo-

dies act has not been ascertained; but they undoubtedly
produce some chemical change upon the meat: for they

alter its taste, its colour, and other sensible properties.

4. Many aromatics. such as camphor, resins, volatile

oils, bitumens, and other similar bodies, act with consi-

derable efficacy in preserving animal bodies from putre-

faction. Hence their utility in embalming. In what the

action of these substances consists has not been ascer-

tained. Part of their efficacy is doubtless owing to the

rapidity with which the animal substances to which they

are applied lose their moisture; and something may be

ascribed likewise to their odour, which keeps insects at

a distance, and thus prevents the lodging of excrementi-

tious matter, which always acts powerfully as a putre-

factive ferment.

PUTl caraja, in botany, is a genus of Indian plants,

of which the characters, as given by sir William Jones

in the Asiatic Researches, vol. ii. p. 351. are these: The
calyx is five-cleft; the corolla has five equal petals; the

pericarpium a thorny legumen and two seeds, the leaves

oval and pinnated, and the stem armed. "The seeds

(says the learned president) are very bitter, and perhaps

tonic; since one of them, bruised and given in two doses

will cure the intermittent fever."

PUTTY, in the arts. When tin is melted in an open

vessel, its surface soon becomes covered with a grey pow-

der, which is an oxide of the metal. If the heat is con-

tinued, the colour of the powder gradually changes, and

at last becomes yellow. In this state it is known hy the

name of putty, and employed in polishing glass and other

hard substances.

Putty is also a kind of paste compounded of whiting

and linseed-oil. bea'en together to the consistence of a

thick dough. It i^ used by glaziers for the fastening in

the squares of glass in sash-windows, and by painters for

stopping up the crevices and clefts in timber and wain-

scots, kr.

PUZZULANA or Pozzolana, terra, or terras, is a

greyish kind of earth used inltalv for building under water.

The best is found about Puteoli, Baice, and Cumse, in the

kingdom of Naples, from the first of which places it de-

rives its name. It is supposed to be a volcanic product,

composed of heterogeneous substances, thrown out from

the burning mouths of volcanoes in the form of ashes;

sometimes in such large quantiites, and wi h so great vio-

lence, that whole provinces have been covered with it at
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a considerable distance. This volcanic earth is of a grey,

brown, or blackish colour; of a loose, granular, or dusty

and rough, porous, or spongy, texture, resembling a

clay hardened by lire, and then reduced to a gross pow-

der. It contains various heterogeneous substances, mix-

ed with it. Its specific gravity is from 2500 to 2800;

and it is, in some degree, magnetic: it scarcely effer-

vesces with acids, though partially soluble in them. It

easily melts per se; but its most distinguishing property

is, that it hardens very suddenly when mixed with one-

third of its weight of lime and water, and forms a cement
which is more durable in water than any other.

According to Bergman's analysis, 100 parts of it con-

tain from 55 to 60 of silica, 20 of alumina, five or six of

lime, and from 15 to 20 of iron. Its effects, however, in

cement, may perhaps depend only on the iron which has

been reduced into a particular substance by means of sub-

terraneous fires; evident signs of which are observable in

the places where it is obtained. If the slate in Henne-
berg or Kennekulle, in the province of Westcrgottland,

should happen to get fire, the uppermost stratum, which

now consists of a mixture of iron and different kinds of

rocks, called graberg in the account given ofthem, might
perhaps be changed partly into slag and partly into ter-

ra puzzolana.

It is evidently a martial argillaceous marl, that has

suffered a moderate heat. Its hardening power arises

from the dry state of the half-baked argillaceous parti-

cles, which makes them imbibe the water very rapidly,

and thus accelerates the desiccation of the calcareous

part. It is found not only in Italy but in France, and the

provinces of Auvergne and Limoges; and also in England
and elsewhere.

PYLORUS. See Anatomy.

PYRAMID, in geometry, a solid standing on a trian-

gular, square, or polygonal basis, and terminating in a
point at the top; or according to Euclid, it is a solid fi-

gure, consisting of several triangles, whose bases are all

jn the same plane, and which have one common vertex.

Hence the superficies of a given pyramid is easily found

by measuring these triangles separately; for their sum
added to the area of the base, is the surface of the pyra-

mid required.

that is. the alitude of one is to that of the other, as the

base of the one is to that of the other.

Pyramid, in architecture, a solid massive building,

which from a square, triangular, or other base, rises di-

minishing to a vertex or point.

Pyramids are sometimes used to preserve the memory
of singular events; and sometimes to transmit to posterity

the glory and magnificence of princes. But as they are

esteemed a symbol of imortality, they are most commonly
used as funeral monuments. Such are that of Cestius of

Rome; and those very celebrated pyramids of Egypt, as

famous foi»-the enormity of their size as their antiquity.

These are situated on the west side of the Nile, almost op-

posite to Grand Cairo; the base of the largest covers more
than ten acres of ground; and it is, according to some,

near seven hundred feet high, though others make it six

hundred, and some but little more than five hundred. The
pyramid is said to have been, among the Egyptians, a

symbol of human life; the beginning of which is repre-

sented by the base, and the end by the apex; on which
account is was, that they used to crrect them over sepul-

chres.

PYRAMIDALIA corpora. See Anatomy.

PYRITES, a genus of inflammable substances, com-
posed of sulphur, which has dissolved or saturated itself

with metals. Thus there are many kinds of pyrites; as

of gold, arsenic, iron, &c. It is also the principal ore of
sulphur; particularly that called martial pyrites, cop-
peras-stone, oij,marcasite. This is very common, con-
taining a quantity of sulphur in proportion to the iron;

and, when thoroughly inflamed, burns by itself. It is

either of a compact texture, steel-grained, coarse grain-
ed, or crystallised. In this last form, it shoots mostly in-

to cube and octahedral figures, though it is met with also

in innumerable other forms. The liver-coloured marca-
site has an appearance between that of the preceding
and the blue copper-ore. The iron predominates in this

kind, so that it is less fit than the other for extracting
sulphur for it, or for the smelting of copper ores. It is

formed of a compact texture, coarse-grained, and steel-

grained. See Sulphurets, Iron, &c.

PYROLA, winter-green, a genus of the monogynia or-
der, in the decandria class of plants; and in the natural
methwl ranking under the 1 8th older, bicornes. The ca-

lt is no less easy to find the solid content of a given py^5fx is quinquepartite; there are five petals; the capsule is

ramid; for the area of the base being found, let it be mid- qwnquelocular, opening at the angles. There are six spe-

tiplied by the third part of the height of the pyramid, or

the third part of the base by the height, and the product
will give the solid content, as is demonstrated by Euclid,

lib. 12. prop. 7.

If the solid content of a frustum of a pyramid is requir-

ed, first let the solid content of the whole pyramid be
found; from which subtract the solid content of the. part Per>

brass » tin ' an(l ,ead
»

,,c exposed them first to a pyro-

that is wanting, and the solid content of the frustum or metcr wlth one fiamc in the middle; then with two flames;

cies, natives of Britain.

PYROMETER, an instrument for measuring the ex-
pansion of bodies by heat. Muschenbroeck, who was the
original inventor oPfiMpnachine, has given a table of the
expansion of the different metals in the same degree of
heat. Having prepared cylindric rods of iron, steel, cop-

broken pyramid will remain.

Every pyramid is equal to one-third of its subscribing

prism, or one that has the same base and height. All py-
ramids are in a ratio compounded of their bases and al-

titudes; so that, if their bases arc equal, they are in pro-

portion to their altitudes; and vice versa.

Equal pyramids reciprocate their bases and altitudes;

and successively to one with three, four, and five flames.
But previous to this trial, he took care to cool them equal-
ly, by exposing them some time upon the same stone,
when it began to freeze, and Fahrenheit's thermometer
was at thirty-two degrees. The effects of this experi-
ment are digested in the following table, where the de-
grees of expansion are marked in parts equal to 1- 12500th
part of an inch.
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Expansion of Iron.

80

117

Steel.

85

123

Copp

89

IjlVlSS. Tin Lead.

By 1 flame. 110 153 155

By 2 flames

placed close

together.

115 220 274

By 2 flames

2| inches

distant.

109 94 92 141

275

219 263

By 3 flames

placed close

together.

142 168 193

273

310

By 4 flames

placed close

together.

211 270 361

J

377By 5 flames. 230 310

It is to be observed of tin, that it will easily melt when

heated by two flames placed together. Lead commonly

melts with three flames placed together, especially if they

burn long.

From these experiments, it appears at first view that

iron is the least rarefied of any of these metals, whether

it is heated by one or more flames; and therefore is most

proper for making machines or instruments which we

would have free from any alterations by heat or cold, as

the rods of pendulums for clocks, &c. So likewise the

measures of yards or feet should be made of iron, that

their length may be as nearly as possible the same in

summer and in winter. The expansion of lead and that

of tin are nearly the same; that is, almost double of the

expansion of iron. It is likewise observable, that the

flames placed together, causes a greater rarefaction than

when they have a sensible interval between them; iron in

the former case being expanded 117 degrees, and only

109 in the latter; the reason of which difference is obvi-

ous.

By comparing the expansions of the same metal pro-

duced by one, two, three, or more flames. It appears

that two flames do not cause double the expansion of one,

nor three flames three times that expansion, but always

less; and these expansions differ so much the more from

th e ratio of the number of flames, as there are more flames

acting at the same time.

It is also observable, that metals are not expanded equal-

ly at the time of their melting, but some more and some

less. Thus tin began to run whew rarefied 219 degrees;

whereas brass was expanded 377 degrees, and yet was

far from melting.

Mr. Ellicot found, upon a medium, that the expansion

of bars of different metals, as nearly of the same dimen-

sions as possible, by the same degree of heat, were as fol-

low:

Gold, Silver, Brass, Copper, Iron, Steel, Lead
73 103 95 89 60 56 149

The great difference between the expansions of iron

and brass has been applied with good success to remedy
the irregularities in pendulums arising from heat.

Mr. Graham ascd to measure the minute alteration in

length of metal bars, by advancing (lie point of a micro-

meter-screw, till it sensibly stopped against the end of

the bar to be measured. This screw, being small and
very lightly hung, was capable of agreement within the

three or four-thousandth part of an inch. On this ge-

neral principle Mr. Smeaton contrived his pyrometer, in

which the measures are determined by the contact of a
piece of metal with the point of a micrometer-screw.

The following table shows how much a foot in length

of each metal grows longer by an increase of heat cor-

responding to 180° of Fahrenheit's thermometer, or to

the difference between freezing and boiling water, ex-

pressed in parts of which the unit is equal to the 10,000th
part of an inch.

1. White glass barometer-tube, - ioo
2. Martial regulus of antimony, - 130
3. Blistered steel, - - - 138
4. Hard steel, - - - - 147

5. Iron, - - - - - 151

6. Bismuth, 167
7. Copper hammered, ... £04
8. Copper eight parts, with tin one, 218
9. Cast brass, .... 225

10. Brass sixteen parts, with tin one, 229
11. Brass- wire, - 232
12. Speculum-metal - 232
13. Spelter-solder, viz. brass^two parts, zinc

one, 247
14. Fine pewter, - 274
15. Grain tin, - 298
16. Soft solder, viz. lead two, tin one, 301
17. Zinc eight parts, with tin one, a little ham-

mered, - 323
18. Lead, 344
19. Zinc or spelter, - - - 353
20. Zinc hammered half an inch per foot 373
PYROPS, a mineral found in Bohemia, which was

formerly distinguished by the name of Bohemian garnet.

It is never found crystallized, but only in round or angu-
lar fragments, usually small. Colour deep red, which
passes to orange when the mineral is exposed to the

sun. It is very hard; the specific gravity is from 3.7 to

3.9. Fracture conchoidal and very brilliant. It is com-
posed of

40.00 silica

28.50 alumina
10.00 magnesia
3.50 lime

16.50 oxide of iron

0.25 oxide of manganese.

98.75

PYROPHORUS, a substance which has the prop-
erty of catching fire whenever it is exposed to the open
air. See Sulphats.

PYROS1R1A, a genus of the tetrandria monogynia
class and order. The cal. is four-toothed; cor. bell-

shap; d; nuts eight, one-seeded. There is one species, a

small tree of Mauritius.

PYROTECHNY, the art of fire, or a science which
teaches the management and application of fire in several
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operations. But the term is more particularly used to

denote the doctrine of artificial fireworks.

Of ingredients and compositions.

1. Saltpetre is the principal ingredient in fire-works;

but will not answer so well when foul and gross as when
purified from its crude and earthy parts, which greatly

retard its velocity; when, therefore, any quantity of fire-

works are to he made, it should be examined; for if it is

not well cleansed, and of a good sort, your works will

not have their proper effect; neither will it agree with the

standing proportions of compositions.

To refine it. put into a copper, or any other vessel,

1001b. of rough nitre with 14 gallons of clean water; let

it boil gently half an hour, and as it boils take off the

scum; then stir it, and before it settles put it into your
filtring-bags, which must be hung on a rack with glazed

earthen pins under them, in which must be sticks laid

across for the crystals to adhere to: it must stand in the

pans two or three days to shoot; then take out the crystals:

and let them dry. The water that remains in the pans
boil again an hour, and strain it into the pans as before,

and the saltpetre will be quite dear and transparent; if

not, it wants more refining; to do which proceed as usual,

till it is well cleansed of all its earthy parts.

N. B. Those who do not chuse to procure their salt-

petre by the above method, may buy it ready-done,

which for fire-works in general will answer.

To pulverise saltpetre. Take a copper kettle, whose
bottom must be spherical, and put into it 14 lb. of re-

fined saltpetre, with 2 quarts or five pints of clean wa-
ter: then put the kettle on a slow fire, and when the salt-

petre is dissolved, if any impurities arise, skim them off,

and keep constantly stirring it with two large spatulas,

till all the water exhales; and when done enough, it will

appear like white sand, as fine.as flour; but it it should

boil too fast, take the kettle off the fire, and set it on some
wet sandy 'which will prevent the nitre from sticking to

the kettle. When you have pulverised a quantity of salt-

petre, be careful to keep it in a dry place.

2. Sulphur is one of the principal ingredients in gun-
powder, and almost in all compositions of fire-works;

and therefore great care must be taken of its being good,
and brought to the highest perfection. To know when
sulphur is good, you are to observe that it is of a high

yellow; and if, when held in one's hand, it crackles and
bounces, it is a sign that it is fresh and good : but as the

method of reducing brimstone to a powder is very trou-

blesome, it is better to buy the flour ready-made, which
is done in large quantities, and in great perfection; though
when a grand collection of fire-works is to be made, the

strongest and best sulphur is the lump-brimstone well

ground.

3. Charcoal for fire-works must always be soft and
well burnt, which may be bought ready-done.

4. See Gunpowder in the order of the alphabet. It

is mealed or ground in mortars, &c.
5. Camphor may be had in the shops; and is of two

kinds, differing in regard to the degree of their purity,
and distinguished by the name of rough and refined. Re-
fined camphor must be chosen of a perfectly clean white
colour, very bright and pellucid, of the same smell and
taste with the rough, but more acrid and pungent.

C. Benjamin is one of the ingredients in odoriferous

fire-works, when reduced to a fiije flour; which may be
done bj putting into a deep and narrow earthen pot be-
tween three and (bur ounces of benjamin grossly pound-
ed; cover the pot with paper, which tie very closely
round the v(]gv; then set the pot on a slow l\iv, and once
in an hour take off the paper, and you will find soma
flour sticking to it, which return again in the pot; this

you must continue till the flour appears white and fine.

There is also an oil of benjamin, which is sometimes
drawn from the dregs of the flour; it affords a very good
scent, and may be used in wet composition

7. Spur-fire. As the beauty of this composition cannot
be seen at so great a distance as brilliant lire, it has a
better effect in a room than in the open air, and may be fired
in a chamber without an) danger: it is of so innocent a na-
ture, that, though with an improper phrase, it may be call-
ed a cold fire; and so extraordinary is the fire produced
from this composition, that, if.* p !e. the sparks will
not burn a handkerchief when held ffitafm-idst of them; you
may hold them in your hand while burning, with as much
safety as a candle; and ifyo.i put your hand Within a foot of
the mouth of the case, you will feel the sparks like drops
of rain. When any of these spur-fires are fired singly,
they are called artificial flower-pots; but some of them
placed round a transparent pyramid of paper, and fired
in a large room, make a wry pretty appearance.
The composition consists of saltpetre 4lb. 8 oz., sul-

phur 2 lb. and lamp-black 1 lb. 8 oz.; or saltpetre, 1 lb.,
sulphur | lb. and lamp-black quartz. This composition
is very difficult to mix. The saltpetre and brimstone
must be first sifted together, and then put into a marble
mortar, and the lamp-black with them, which you work
down by degrees with a wooden pestle, till all the in-
gredients appear of one colour, which will be some-
thing greyish, but very near black: then drive a little

into a case for trial, and fire it in a dark place; and if
the sparks. Which are called stars, or pinks, come out in
clusters, and afterwards spread well without any other
sparks, it is a sign of its being good, otherwise not; for
if any dross} sparks appear, and the stars not full, it is
then not mixed enough; but if the pinks are very small,
and soon break, it is a sign that you have rubbed it too
much. The reason of its being called spur-fire, is he-
cause the sparks it yields have a great resemblance to
the rowel of a spur.

8. To prepare cast iron for gerbes, white fountains,
and Chinese fire. Cast iron being of so hard a nature
as not to be cut by a file, we are obliged to reduce it in-
to grains, though somewhat difficult to perform; but if
we consider what beautiful sparks this sort of iron yields,
no pains should be spared to granulate such an essential
material: to do which, get at an iron-foundry some thin
pieces of iron, such as generally run over the mould at
the time of casting: then have a square block made of
cast iron, and an iron square hammer about four pounds
w eight; then, having covered the floor with cloth or some-
thing to catch the beatings lay the thin pieces of iron on
the block, and beat them with the hammer till reduced
into small grains; which afterwards scarce with a very
fine sieve, to separate the fine dus* Ihich is sometimes
used in small cases of brilliant fire instead of steel dust*
and when you have got out all the dust, sift what remains'
with a sieve a little larger, and so on with sieves of dif
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fercnt sizes, till the iron pusses through about the big-

ness ol small bird-shot: your iron thus beaten and sifted,

put each sort into wooden boxes or oiled paper, to keep
it from rusting. When yon use it, observe the difference

of its size, in proportion to the rases for which the charge
is intended; fur the coarse sort is only designed for very
lage gerbes of 6 or 8 lb.

9. Charges for sky rockets, &c. Rockets of four oun-
ces. Meal-powder one lb. four oz. saltpetre fouroz. and
charcoal two oz. Rockets of eight ounces. 1. Meal-
powder one lb. saltpetre fouroz. brimstone three oz. and
charcoal one and a half oz. II. Meal-powder one and a

half lb. and charcoal four and a half oz. Rockets of one

pound. Meal-powder two lb. saltpetre eight oz. brimstone

four oz. charcoal two oz. and steel filings one and a half

oz. Sky-rockets in general. I. Saltpetre four lb. brim-

stone one lb. and charcoal one and a half lb. II. Saltpe-

tre four lb. brimskl l ]
anrand a half lb. charcoal one lb.

twelve oz. and meal-powder two oz. Large sky-rockets.

Saltpetre four lb. meal-powder one lb. and brimstone one

lb. Rockets of middling size. I. Saltpetre eight lb. sul-

phur three lb. meal-powder three lb. II. Saltpetre three

lb. sulphur two lb. meal-powder one lb. charcoal one lb.

10. For rocket-stars. White stars. Meal-powder four

oz. saltpetre twelve oz. sulphur vivum, six oz. oil of

spike two oz. and camphor five oz. Blue stars. Meal-

powder eight oz. saltpetre four, sulphur two, spir-

it of wine two, and oil of spike two. Coloured or varie-

gated stars. Meal-powder eight drams, rochpetre four

oz. sulphur vivum two, and camphor two. Brilliant stars.

Saltpetre three and a half oz. sulphur one and a half,

and meal-powder three-fourths, worked up with spirits of

wine only. Common stars. Saltpetre one lb. brimstone

four oz. antimony four and three-fourths, isinglass a half,

camphor a half, and spirit of wine three-fourths. Tailed

stars. Meal-powder three oz. brimstone two, saltpetre,

and charcoal (coarsely ground) three-fourths. Drove

stars. I. Saltpetre three lb. sulphur one lb. brass-dust

twelve oz. antimony three. II. Saltpetre one lb. antimo-

ny four oz. and sulphur eight. Fixed pointed stars.

Saltpetre eight and a half oz. sulphur two. antimony

one oz. ten dr. Stars of a fine colour. Sulphur one oz.

meal-powder one, saltpetre one, camphor four dr. oil of

turpentine four dr.

11. Rains. Gold rain for sky-rockets. I. Saltpetre one

lb. meal-powder four oz. sulphur four, brass-dust one,

saw-dust two and a quarter, and glass-dust six dr. II.

Meal-powder twelve oz. saltpetre two, charcoal four. III.

Saltpetre eight oz. brimstone two, glass-dust one, anti-

mony three-fourths, brass-dust one-quarter, and saw-

dust 12 dr. Silver rain. I. Saltpetre fouroz. sulphur,

meal-powder, and antimony, of each two oz. sal prunel-

la one half oz. II. Saltpetre one half lb. brimstone two

oz. and charcoal four. III. Saltpetre one lb. brimstone

one-quarter lb. antimony six oz. IV. Saltpetre four oz.

brimstone one, powder two, and steel-dust | oz.

12. Water-rockets. I. Meal-powder six lb. saltpetre

four, brimstone three, charcoal five. II. Saltpetre one It.

brimstone four an',
1 » half oz. charcoal six. III. Saltpe-

tre one lb. brimstoie four oz. charcoal twelve. IV. Salt-

petre 4 lb. brimstone 1 §lb. charcoal one lb. twelve oz.

V. Brimstone two lb. saltpetre four lb. and meal-powder

four. VI. Saltpetre one lb. meal-powder four oz, brim-

stone eight and a half, charcoal two. VII. Meal-powder
one lb. saltpetre three, brimstone one; sea-coal one oz.

charcoal eight and a half, saw-dust three fourths, steel-

dust one-half, and coarse cli^rcoal one-fourth oz. VIII.
Meal-powder one and three- fourths lb. saltpetre three,

sulphur one and a half, charcoal twelve oz. saw-dust

two. Sinking charge for water roskets. Meal-powder
eight oz. charcoal three-fourths oz.

13. Of wheels. Wheel-cases from two ounces to four

pounds. I. Meal-powder two lb. saltpetre four oz. iron-

filings seven oz. II. Meal-powder 2lb. saltpetre 12 oz.

sulphur 4, steel-dust 3. III. Meal-powder four lb. salt-

petre one lb. brimstone eight oz. charcoal four and a

half. IV. Meal-powder eight oz. saltpetre four, saw-

dust one and a half, sea-coal three- fourths. V. Meal-

powder one lb. four oz. brimstone four oz. ten dr. salt-

petre eight oz. glass-dust two and a half. VI. Meal-

powder twelve oz. charcoal one, saw dust one-half. VII.

Saltpetre one lb. nine oz. brimstone four oz. charcoal

four and a half. VIII. Meal-powder two lb. saltpetre one,

brimstone one-half, and sea-coal two. IX. Saltpetre two

lb. brimstone one, meal-powder four, and glass-dust four

oz. X. Meal-powder one lb. saltpetre tsvo oz. and steel-

dust three and one-half. XI. Meal-powder two lb. and

steel-dust two and one-half oz. with two and one-half of

the fine dust of beat iron. XII. Saltpetre two lb. thir-

teen oz. brimstone eight oz. and charcoal. Slow fire for

wheels. I. Saltpetre four oz. brimstone two, and meal-

powder one and a half. II. Saltpetre four oz. brimstone

one, and antimony one oz. six dr. III. Saltpetre four and

one-half oz. brimstone one oz. and meal powder one and

a half. Dead fire for wheels. I. Saltpetre one one-fourth

oz. brimstone one fourth, lapis-calaminaris one-fourth,

and antimony two dr.

14. Standing or fixed- cases. I. Meal-powder four lb.

saltpetre two, brimstone and charcoal one. II. Meal-pow-

der two lb, saltpetre one, and steel-dust eight oz. III.

Meal-powder one lb. four oz. and charcoal four oz. IV.

Meal-powder one lb. and steel-dust four oz. V. Meal-

powder two and one-half lb. brimstone four oz. and sea-

coal six. VI. Meal-powder three lb. charcoal five oz. and

saw-dust one and a half.

15. Sun-cases. I. Meal-powder eight and one-half lb.

saltpetre one lb. two oz. steel-dust two lb. ten oz. brim-

stone four. II. Meal-powder three lb. saltpetre six oz.

and steel-dust seven and one-half.

16. A brilliant fire. Meal-powder eleven lb. saltpetre

one, brimstone four oz. steel-dust one and a half.

17. Gerbes. Me^al-powder six lb. and beat iron two lb.

one and a half oz.

18. Chinese fire. Saltpetre twelve oz. meal-powder

two lb. brimstone one lb. two oz. and beat iron twelve oz.

19. Tourbillons. Charge for four-ounce tourbillons.

Meal-powder two lb. four oz. and charcoal four and one-

eighth oz. Eight-ounce tourbillons. Meal-powder two

lb. and charcoal four and three-fourths oz. Large tour-

billons. Meal-powder two lb. saltpetre one, brimstone

eight oz. and beat-iron eight. Tourbillons may be made

very large, and of different coloured fires: only you have

t> observe, that the larger they are, the weaker must be

the charge; and, on the contrary, the smaller, the strong-

er their charge.

20. Water balloons. I. Saltpetre four lb. brimstone
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two, meal -powder two, antimony four oz. saw-dust four,

glass-dust one and one-halt'. 11. Saltpetre nine lb. brim-

stone three H). men! powder .six lb. rosin twelve oz. and

antimony eight oz.

21. Water squibs. I. Meal powder one lb. and char-

coal one lb. II. Meal-powder one lb. and charcoal

nine oz.

22. Mine ports or serpents. I. Meal-powder one lb.

and charcoal one oz. II. Meal-powder nine oz. charcoal

one oz.

23. Portfires. For firing rockets, &c. I. Saltpetre

twelve oz. brimstone four oz. and mcal-.powder two oz.

II. Saltpetre eight oz. brimstone four oz. and meal-pow-

der two oz. III. Saltpetre one lb. meal-powder one and

one-half and brimstone ten oz. This composition must

be moistened with one gill of linseed oil. IV. Meal-

powder six oz. saltpetre two lb. two oz. and brinjstone

ten oz. V. Saltpetre one II). four oz. meal-powder four.

oz. brimstone live oz. saw-dust eight oz. VI. Saltpetre

eight oz, brimstone two oz. and meal-powder two oz.

For illuminations. Saltpetre one lb. brimstono eight oz.

and meal -powder six oz.

24. Cones or spiral wheels. Saltpotrc one and one-half

lb. brimstone six oz. meal-powder fourteen oz. and glass-

dust fourteen oz.

25. Crowns or globes. Saltpetre six oz. brimstone two
lb. antimony four oz. and camphor two oz.

26. Air-balloonfuzes. I. Saltpetre one lb. ten oz. brim-

stone eight oz. and meal-powder one lb. six oz. II. Salt-

petre one and one-half, brimstone eight oz. and meal-

powder one lb. eight oz.

27. Serpents for pots des brins. Meal-powder one lb.

eight oz. saltpetre twelve oz. and charcoal two oz.

28. Fire pumps. I. Saltpetre five lb. brimstone one lb.

meal-powder one and one-half lb. and glassdust one lb.

II. Saltpetre five lb. eight oz. brimstone two lb. meal-

powder one lb. eight oz. and glass-dust one lb. eight oz.

. 29. A slow whiteflame. I. Saltpetre two lb. brimstone

three lb. antimony one lb. II. Saltpetre three and one-

half lb. sulphur two and one-half lb. meal-powder one lb.

antimony one lb. glass-dust four oz. brass-dust one oz.

N. B. These compositions, driven one-fourth inch in a
one-oz. case, will burn one minute; which is much longer

time than an equal quantity of any composition yet

known will last.

30. Amber lights. Meal-powder nine oz. amber three

oz. This charge may be drove in small cases, for illu-

minations.

31. Lights of another kind. Saltpetre three lb. brim-

stone one lb. meal-powder one lb. antimony ten and one-

half oz. All these must be mixed with the oil of spike.

32. A redfire. Meal-powder three lb. charcoal twelve

oz. and sawdust eight oz,

3$. A common fire. Saltpetre three lb. charcoal ten oz.

and brimstone two oz.

3-4. To make an artificial earthquake. Mix the follow-

ing ingredients to a paste with water, and then bury it

in the ground, and in a few hours the earth will break

and open in several places. The composition: sulphur

4lb. and Stfiefl-dust 4l>).

35. Compositionsfor stars of different colours. 1. Meal-
powder 4 oz. saltpetre 2 oz. brimstone 2 oz. steel-dust 1|

oz. and camphor, white amber, antimony, and mercury

sublimate, of each half an ounce. 2. Rochpetre ten

brimstone, charcoal, antimony, meal-powder, and cam-

phor, of each | oz. moistened with oil of turpentine.

These compositions are made into stars, by working into

a paste, with aqua vitaj, in which lias been dis^ulved

some gum tragacauth; after you have rolled them in

powder, make a hole through the middle of each, and

string them on quick-match, leaving two inches between

each. 3. Saltpetre 8 oz. brimstone 2 oz. yellow amber I

oz. antimony I oz. and powder 3 oz. 4. Brimstone 2|
oz. saltpetre 6 oz. olibanum or frankincense in drops 4

oz.: mastic, and mercury sublimate, of each 4 oz. meal-

powder 5 oz. white amber, yellow amber, and camphor,

of each 1 oz. antimony and orpiment \ oz. each. 5. Salt-

petre 1 lb. brimstone £ lb. and mcal-i>o\vdcr 8 oz. moist-

ened with petrolio-oil. 6. Powder | lb. brimstone and

saltpetre of each 4 oz. 7. Saltpetre 4 oz. brimstone 2 oz.

and meal-powder 1 oz.

Stars that carry tails of sparks. 1. Brimstone 6 oz. an-

timony crude 2 oz. saltpetre 4 oz. and rosin 4 oz. 2.

Saltpetre, rosin, and charcoal, of each 2 oz. brimstone 1

oz. and pitch 1 oz. These compositions are sometimes
melted in an earthen pan, and mixed with chopped cot-

ton match, before they are rolled into stars; but will do
as well if wetted and worked up in the usual manner.

Stars that yield some sparks. 1. Camphor 2 oz. salt-

petre 1 oz. meal-powder 1 oz. 2. Saltpetre 1 oz. ditto

melted § oz. and camphor 2 oz. When you would make
stars of either of these compositions, you must wet them
with gum water, or spirit of wine, in which has been
dissolved some gum arabic, or gum tragacanth, that the
whole may have the consistence of a pretty thick liquid;

having thus done, take 1 oz of lint, and stir it about in
the composition till it becomes dry enough to roll into

stars.

Stars of a yellowish colour. Take 4 oz. of gum traga-
canth or gum arabic, pounded and sifted through a line

sieve, camphor dissolved in brandy 2 oz. saltpetre 1 lb.

sulphur j lb. coarse powder of glass 4 oz. white amber
li oz. orpiment 2 oz. Being well incorporated, make
them into stars after the common method.

Stars of another kind. Take 1 lb. of camphor, and melt
it in a pint of spirit of wine over a slow lire; then add
to it 1 lb. of gum arabic that has been dissolved; with
this liquor mix 1 lb. of saltpetre, 6 oz. of sulphur, and 5
oz. meal-powder; and after you have stirred them well
together, roll them into stars proportionable to the roc-
kets for which you intend them.

36. Colours produced by the different compositions. As
variety of fires adds greatly to a collection of works, it

is necessary that every artist should know the different

effect of each ingredient. For this reason we shall here
explain the colours they produce of themselves, and like-

wise how to make them retain the same when mixed with
other bodies. As, for example, sulphur gives a blue,
camphor a white or pale colour, saltpetre a clear white
yellow, amber a colour inclining to yellow , sal ammoniac,
a green, antimony a reddish, rosin a copper colour, and
Greek pitch a kind of bronze, or between red and yellow.
All these ingredients are such as show themselves in a
ilame, viv.

While fame. Saltpetre, sulphur, meal-powder, and
camphor; the saltpetre must be the chief part
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Blue flame. Meal-powder, saltpetre, and sulphur vi-

vum: sulphur must be the chief: or meal-powder, salt-

petre, brimstone, spirit of wine, and oil of spike; but let

the powder be the principal part.

Flame inclining to red. Saltpetre, sulphur, antimony,

and Greek pitch: saltpetre the chief.

By the above method may be made various colours of

fire, as the practitioner1 pleases; for, by making a few

trials, he may cause any ingredient to be predominant

in colour.

37. Ingredients that show in sparks when rammed in

choaked cases. The set colours of fire produced by sparks

are divided into four sorts, viz. the black, white, grey,

and red. The black charges are composed of two ingre-

dients, which are meal-powder and charcoal: the white

of three, viz. saltpetre, sulphur, and charcoal: the grey

of four, viz. meal-powder, saltpetre, brimstone, and

charcoal; and the red of three, viz. meal-powder, char-

coal, and saw-dust.

38. Cotton quick-match, is generally made of such cot-

ton as is put in candles, of several sizes, from one to six

threads thick, according to the pipe it is designed for;

which pipe must be large enough for the match, when

made, to be pushed in easily without breaking it.

The ingredients for the match are, cotton lib. 12 oz.

saltpetre 1 lb. spirit of wine 2 quarts, water 3 quarts,

isinglass 3 gills, and meal-powder 10lb. To dissolve 4

oz. of isinglass, take 3 pints of water.

39. Touch-paper for capping of serpents, crackers, SfC.

Dissolve in spirit of wine or vinegar, a little saltpetre;

then take some purple or blue paper, and wet it with

this liquor, and when dry it will by fit for use. When
you paste this paper on any of your works, take care that

the paste does not touch that part which is to burn.

Of moulds, cases, mixture, instruments, Sfc.

40. Rocket-moulds. As the performance of rockets de-

pends much on their moulds, it is requisite to give a de-

finition of them, and their proportions. They are made

and proportioned by the diameter of their orifice, which

is divided into equal parts.

Rammers must have a collar of brass at the bottom, to

keep the wood from spreading or splitting, and the same
proportion must be given to all moulds, from 1 oz. to 6lb.

As to the handles of the rammers, if their diameter is

equal to the bore of the mould, and two diameters long,

it will be a very good proportion; but the shorter you

can use them the better; for the longer the drift, the less

will be the pressure on the composition by the blow given

with the mallet.

Dimensions for Rocket Moulds, if the Rockets are

rammed solid.

4
J

7 ,r 5 1,125 0,5
2 6,2 0,9 0,4 5

I 4,9 0,7 0,35
o k 3,9 0,55 0,25
6drams 3,5 0,5 0/225
4drams 2,2 0,3 0,2

41. Moulds for wheel-cases or serpents. This sort of

Weight Length of the Interior dia- Height

of moulds with- meter of tiie of the

rockets. out their feet. moulds. nipples.

lbs. oz. Inches. Inches. Inches.

6 SAJ 3,5 1,5

4 S8,6 2,9 1,4

2 13,35 2.1 1,0

1 12,25 1,7 0,85
8 10,125 1,333, &C 0,6

moulds are made of any length or diameter, according
as the cases are required; but the diameter of the rollers

must be equal to half the bore, and the rammers made
quite solid.

42. To roll racket and other cases. Sky-rocket cases
are to be made of 61 of their exterior diameter long; and
all other cases that are to be filled in moulds must be as
long as the moulds, within half its interior diameter.
Rocket-cases, from the smallest to 4 or6Ib. are generally
mado»of the strongest sort of cartridge-paper, and rolled

dry; but the large sort are made of pasted pasteboard. As
it is very difficult to roll the ends of the cases quite even,

the best way will be to keep a pattern of the paper for

the different sorts of cases, which pattern should be some-
what longer than the case it is designed for, and on it

marked the number of sheets required, which will pre-

vent any paper being cut to waste. Having cut your
papers of a proper size, and the last sheet for each case

with a slope at one end, so that w hen the cases are rolled

it may form a spiral line round the outside, and that this

slope may always be the same, let the pattern be so cut

for a guide. Before you begin to roll, fold down one end
of the first sheet, so far that the fold will go two or three

times round the former; then, on the double edge, lay
the former with its handle oft* the table, and when you
have rolled on the paper within two or three turns, lay
the next sheet on that part which is loose, and roll it all

on. Having thus done, you must have a smooth board,
about 20 inches long and equal in breadth to the length

of the case. In the middle of this board must be a han-

dle placed lengthwise. Under this board lay your case,

and let one end of the board lie on the table; then press

hard on it, and push it forwards, which will roll the pa-

per very tight: do this three or four times before you roll

on any more paper. This must be repeated every other

sheet of paper, till the case is thick enough; but if the

rolling-board is drawn backwards, it w ill loosen the pa-

per: you are to observe when you roll on the last sheet,

that the point of the slope may be placed at the small

end of the roller. When the cases are hard to choak,

let each sheet of paper (except the first and last, in that

part where the neck is formed), be a little moistened

with water; immediately after you have struck the con-

cave stroke, bind the neck of the case round with small

twine, which must not be tied in a knot, but fastened

with two or three hitches.

Having thus pinched and tied the case so as not to

give way, put it into the mould without its foot, and

with a mallet drive the former hard on the end piece,

which will force the neck close and smooth. This done,

cut the case to its proper length, allowing from the neck

to the edge of the mouth half a diameter, which is equal

to the height of the nipple; then take out the former, and

drive the case over the piercer with the long rammer,
and the vent will be of a proper size. Wheel-cases must

be driven on a nipple with a point to close the neck, and
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make the vent of the size required; which, in most rases,

is generally one-quarter of their interior diameter. As
it is very often difficult, when the cases are rolled, to

draw the roller out, you may make a hole through the

handle, and put in it a small iron pin, hy which you may
easily turn the former round and pull it out.

Cases are commonly rolled wet, for wheels and fixed

pieces; and when they are required to contain a great

length of charge, the method of making those cases is

thus: your paper must he cut as usual, only the last

sheet must not be cut with a slope; having your paper
ready, paste each sheet on one side; then fold down the

first sheet as before directed; but be careful that the paste

does not touch the upper part of the fold, for if the roller

is wetted, it will tear the paper in drawing it out. In

pasting the last sheet, observe not to wet the last turn or

two in that part where it is to be pinched; for if that

part be damp, the pinching-cord will stick to it, and tear

the paper; therefore, when you choak those cases, roll a

bit of dry paper once round the case before you put on

the pinching-cord; but this hit of paper must be taken off

after the case is choaked. The rolling-hoard, and all

other methods, according to the former directions for the

rolling and pinching of cases, must be used to these as

well as all other cases.

43. To make tourbillon-cases. This sort of cases are

generally made about eight diameters long; but if very

large, seven will be sufficient. Tourbillons will answer

verv well from 4 oz. to 2 lb. but when larger there is no

certainty. The cases are best rolled wet with paste, and

the last sheet must have a straight edge, so that the case

may be all of a thickness. When you have rolled your

cases after the manner of wheel-cases, pinch them at one

end quite close; then with the rammer drive the ends

down flat, and afterwards ram in about one-third of a

diameter of dried clay. The diameter of the former for

these cases must be the same as for sky-rockets.

44. Balloon- cases, or paper shells. First, you must have

an oval former turned of smooth wood; then paste a

quantity of brown or cartridge paper, and let it lie till

the paste has quite soaked through; this done, rub the

former with soap or grease, to prevent the paper from

Sticking to it; then lay the paper on in small slips, till

you have made it one third of the thickness of the shell

intended. Having thus done, set it to dry, and when

dry cut it round the middle, and the two halves will ea-

sily come off; but observe, when you cut, to leave about

one inch not cut, which will make the halves join much
better than if quite separated. When you have some

ready to join, place -the halves even together, paste a

slip of paper round the opening to hold them together,

and let that dry; then lay on paper all over as hefore,

every where equal, excepting that end which goes down-
wards in the mortar, which may be a little thicker than

the r<Jstj for that part which receives the bio v from the

powder in the chamber of the mortar consequently re-

quires the greatest strength. When the shell is tho-

roughly dry. burn a round vent at top, with an iron

large enough for the fuze: this method will do for bal-

loons from 4 inches 2-5ths, to 8 inches diameter; hut if

they are larger, or required to he thrown a great height,

let the first shell he turned of elm, instead of being made
of paper. For a balloon of 4 inches 2-5ths, let the former
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be 3 inches 1 -8th diameter, and 5\ inches long. For a bal-

loon of :-\ inches, the diameter of the former must be 4
inches, and 8 inches long. For a balloon of 8 inches, let

the diameter of the former be 5 inches and 15-l6ths, and
11 inches 7-8ths long. For a 10-inch balloon, let tin;

former he 7 inches 3-16ths diameter, and \4\ inches

long. The thickness of a shell for a balloon of 4 inches

2-5ths must be half an inch. For a balloon of 5-1 inches,

let the thickness of the paper be 5-8ths of an inch; for

an 8-inch balloon, 7-8ths of an inch; and for a 10-inch

balloon, let the shell be 1 inch l-8th thick. Shells that

are designed for stars only, may be made quite round,
and the thinner they are at the opening, the better; for

if they are too strong, the stars are apt to break at the

bursting of the shell. When you are making the shell,

make use of a pair of calibres, or a round gage, so that

you may not lay the paper thicker in one place than
another; and also to know when the shell is of a pro-
per thickness. Balloons must always be made to go
easy into the mortars.

Casesfor illumination port-Jires. These must be made
very thin of paper, and rolled on formers from 2 to 5-8ths
of an inch diameter, and from 2 to 6 inches long; they
are pinched close at one end, and left open at the other.
When you fill them, put in but a little composition at a
time, and ram it in lightly, so as not to break the case:
three or four rounds of paper, with the last round pasted,
will be strong enough for these cases.

Cases and mouldsfor common port-Jires. Common port-
fires are intended purposely to fire the works, their fire
being very slow, and the heat of the flame so intense,
that, if applied to rockets, leaders, etc. it will fire them
immediately. Port-fires may be made of any length, but
arc seldom made more than 21 inches long: the interior
diameter of port-fire moulds should be 10-l6thsof an
inch, and the diameter of the former half an inch. The
cases must be rolled wet with paste, and one end pinch-
ed, or folded down. The moulds should be made of brass,
and to take in two pieces lengthwise; when the case is in
the two sides, they are held together by brass rings, or
hoops which are made to fit over the outside. The bore
of the mould must not be made quite through, so that
there will be no occasion for a foot. Those port- fires,
when used, are held in copper sockets, fixed on the end
of a long stick: these sockets are made like port- crayons,
only with a screw instead of a ring.

45. Of mixing the compositions. The performance of
the principaJfpart of the fire-works depends much on the
composition being well mixed; therefore great care must
be taken in this part of the work, particularly for the
composition for sky-rockets. When you have four or five
pounds of ingredients to mix, which is a sufficient quan-
tity at a time, first put the different ingredients together,
then work them about with your hands till you think
they are pretty well incorporated; after which" put them
into a lawn sieve w ith a receiver and a top to it; and if,

alter it is sifted, any remains that will not pass through
the sieve, grind it again till fine enough, and if it is twice
sifted it will not be amiss; but the compositions for wheels
and common works are not so material, nor need he so
fine. Hut in all fixed works, from which the fire is to
play regularly, the ingredients must be very fine, and
great care taken in mixiug them well together; and ob-
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serve, that in all compositions wherein arc steel or iron

filings, the hands must not touch: nor will any works

which have iron or steel in their charge keen long in

damp weather, unless properly prepared, according to

the following directions:

46. To preserve steel or iron flings. Melt in a glazed

earthen pan some hrimstone over a slow fire, and when

melted throw in some filings, which keep stirring about

till they are covered with brimstone: this you must do

while it is on the fire; then take it off, and stir it very quick

till cold, when you must roll it on a board with a wood-

en roller till you have broken it as fine, as corn-powder;

after which sift as much of the brimstone as you can.

There is another method of preparing filings, so as to

keep two or three months in winter: this may be done

by rubbing them between the strongest sort of brown pa-

per, which before has been moistened with linseed oil.

47. Dimensions and Poise of Rocket-sticks.

i

Weight Length Thick- Breadth Square Poise from

of he of the ness at at at the point of

rocket. stick,

ft. in-

top. top. bottom. the cone.

lbs. oz. Indies. Inches. Inches. feet. inch.

6 14 1,5 1,85 0,75 4 1,5

4 12 10 1,25 1,40 0,625 3 9,

2 9 4 1,125 u 0,525 2 9,

1 8 2 0,725 0,80 0,375 2 I,

8 6 6 0,5 C.70 0,25 1 10.5

4 5 3 0,3750 0,55 0,35 1 8,5

2 4 1 0,3 0,45 0,15 1 3,

1 3 6 0,25 0,35 0,10 1L 0,

i 2 4 0,125 0,20 0,16 8 0,

i

3 1 io| 0,1 0,15 o, 5 6,5

To load air-balloons, with the number of stars, serpents,

snakes, rainfalls, Sec. in shells of each nature.

4 8. Mortars to throw aigrettes, $c. When yon fill your

shells, yon must first put in the serpents, rains, stars,

&c. or whatever they are composed of, then the blowing

powder; but the shells must not be quite filled. All those

things must be put in at the fuze-hole; but maroons being

too large to go in at the fuze-hole, must be put in before

the inside shall be joined. When the shells are loaded,

glue and drive in the fuzes very tight. For a coehorn

balloon, let the diameter of the fuze-hole be |ths of an

inch; for a royal balloon, which is near 5| inches in di-

ameter, make the fuze- hole l inch | diameter; for an

8-inch balloon, 1 inch fths: and for a 10-inch balloon, 1

inch jtls.

49. To make balloon-faxes. Fuzes for air-balloons are

sometimes turned out of dry beech, with a cup at top to

hold the quick-match: but if made with pasted paper,

they will do as we!!. The diameter of the former for

fuzes for coehorn balloons must be half an inch, t'vv a

royal fuze, |-ths of an inch; for an eight-inch fuze,

|ths of an inch; and for a 10 inch fuze, |ths of an inch.

Having rolled your cases, pinch and tie them almost

close at one end; then drive them down, and let them
dry, Before you begin to fill them, make on the outside

of the case the length of the charge required, allowing

for the thickness of the bottom; and when you have

rammed in the composition, jtake two pieces of quick-

match about six inches ion.,, and lay one end of each on

the charge, and then a little meal-powder, which ram
down hard; the loose ends of the match double up into

the top of the fuze, and cover it with a paper cap to keep

it dry. When you put the shells in the mortars, uncap

the fuzes, and pull out the loose ends of the match, and
let them hang on the sides of the balloons.

50. TourbiUons. Having fiiled some cases with about

\\ diameter, drive in aladleful of clay, then pinch their

ends close, and drive them down with a mallet. When
done, find the centre of gravity of each case, where you

must nail and tie a stick, which should be half an inch

broad at the middle, and ron a little narrow to the end-.:

these sticks mast have their ends turned upwards, so that

the cases may turn horizontally on their centres. At the

opposite sides of the cases, at each end, bore a hole close

to the clay with a gimlet, the size of the neck of a cum-
in m case of the same nature; from these holes draw a

line round the case, and at the under part of the case

bore a hole with the same gimlet, within one-half diame-
ter of each line towards the centre; then from one hole to

the other draw a right line. When you fire tourbillous,

lay them on a smooth table, with their sticks downwards,
and burn the leader through the middle with a port-fire.

They should spin three or four seconds on the table be-

fore they rise, which is about the time the composition
will be burning from the side-holes to those at bottom.
To turbillons may be fixed reports in this manner: In

the centre of the case at top make a small hole, and in

the middle of the report make another; then place them
together, and tic on the report, and with a single paper
secure it from fire: this done, your turbillon is completed.
By this method you may fix on tourbillons small cones
of stars, rain, &c. but be careful not to load them too

much. One-eighth of an inch will be enough for the

thickness of the sticks, and their length equal to that of

the cases.

51. Ofpots des brim. These are formed of pasteboard,
and must be rolled pretty thick. They are usually made
three or four inches in diameter, and four diameters
long, and pinched With a neck at one end, like common
cases. A number of these are placed on a plank, thus:

Having fixed on a plank two rows of wooden pegs, cut

in the bottom of the plank a groove the whole length

under each row of pegs; then, through the centre of each
peg, bore a hole down to the groove at bottom, and on

every peg fix and glue a pot, whose mouth must fit tight

on the peg; through all the holes run a quick match, one
end of which must go into the pot, and the other into the

groove, which must have a match laid in it from end to

end, and covered with paper, so that when lighted at one

end it may discharge the whole almost instantaneous-
ly. In all the pots put about 1 oz. of meal and corn

powder, then put in some stars, and in others rains,

snakes, serpents, crackers, &c; when they are all load-

ed, paste paper over their mouths. Two or three hun-

dred of these pots being fired together make a very pret-

ty show, by affording so great a variety of fires.

'

52. ToU des saucissions. These are generally fired out

of large mortars without chambers, the same as those for

aigrettes, only somewhat stronger. Saucissous are made
of one and two ounce cases, live or six inches long, and
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choked in the sam" mmn&r as, serpents. Half the num-

ber wliicli the mortar contains must be driven I| diame-

ter with composition, and the other half two diameters,

so that when fired they may give two volleys of reports.

Different kinds of rockets.

.'5:3. To fix one rocket on the top of another. When sky-

rockets are this managed, they are called towering

rockets, on account of their mounting so very high.

Towering rackets are made after this manner: Fix on a

pound-rocket a head without a collar; then take a four-

ounce rocket, which may be headed or bounced, and rub

the mouth of it with meal-powder, wetted with spirit of

wine; when done, put it in the head of the large rocket

with its mouth downwards; but before you put it in,

stick a bit of quick-match in the hole of the clay of the

pound-rocket, which match should be long enough to go
a little way up the bore of the small rocket, to fire it

when the large one is burnt out. The (bur-ounce rocket

being too small to fill the head of the other, roll round it

as much tow as will make it stand upright in the centre

of ihe head: the rocket being thus fixed, paste a single

paper round the opening of the top of the head of the

large rocket. The large rocket must have only half a

diameter of charge rammed above the piercer; for, if fill-

ed to the usual height, it would turn before the small

one takes fire, and entirely destroy the intended effect.

When one rocket is headed with another, tltere will be

no'occasion for any blowing powder; for the force with

which it sets off will be sufficient to disengage if from the

head of the first-fired rocket. The sticks for these nuk-
es must be a little longer than for those headed with

stars, rains, Sue.,

54. C:idiiceKs rockets, in rising from two spiral lines,

or a double worm, by reason of their being placed ob-

liquely, one opposite the other; and their counterpoise in

their centre, which causes them to rise in a vertical di-

rection. Rockets for this purpose must have their ends

ked close, without either head or bounce, for a

_;!it at tup would be a great obstruction to their

mounting.
55. Signal si ape made of several kinds, ac-

cording to the different signals intended to he given; hut

in artificial fire-works, two sorts only are used, which
are one with reports and the other without; but those for

the use of ih<' navy and army are iieaded with stars,

•n!s. Kr. It K'kets which are to be bounced must
have their cases made 1| or 2 diameters longer than the

common proportion; and after they are filled, drive in a

double quantity of clay, then bounce and pinch them af-

ter the usual manner, and fix on each a cap. Signal sky-
rockets without bounces, are only sky-rockets closed

and capped. These are very light, therefore do not re-

quire such heavy slicks as those with loaded heads; for

which reason you may cut one length of the rocket off

the Rti( k. or else make them thinner. Signal rockets with
rep >rts are fired in small flights; and often both these,

and those without reports, are used for a signal to begin
firing a collection of works.

'.s without slicks. You must have
a stand of a block of wood, a foot diameter, and m
the bottom flat, s > that it may stand steady. Jn the cen-

tre of the top of this block draw a circle 21 inches diame-

ter, and divide the circumference of it into three equal

parts; then take 3 pieces of thick iron wire, each about

5 feet long, and drive them into the block, 1 at each

point made on the circle; when these, wires are driven

in deep enough to hold them fast and upright, so that the

distance from one to the other is the same at top as at

bottom, the stand is complete. The stand being thus

made, prepare your rockets thus: take some common
sky-rockets, of any size, and head them as you please;

then get some balls of lead, and tie to each a small wire

2 or 2| feet long, and the other end of each wire tie to

the neck of a rocket. These balls answer the purpose of

sticks wdien made of a proper weight, which is about

2-5ds the weight of the rocket; hut when they are of a

proper size, they will balance the rocket in the same
manner as a stick, at the usual point of poise. To fire

these, hang them one at a time between the tops of the

wires, letting their heads rest on the point of the wires,

and the balls hang down between them. If the wires
should be too wide for the rockets, press them together
till they fit; and if too close, force them open. The wires
for this purpose must be softened, so as not to have any
spring, or they will not keep their position when pressed
close or opened.

Aqv.aticfire-works.

57. Water rockets may be made from 4 oz. to 2 lb. Tf
larger they are too heavy, so that it will be difficult to
in; ke them keep above water without a cork float, which
must he tied to the neck of the case; but the rockets will
not drive so well with as without floats. Cases for these
are made in the same manner and proportion as for
sky-rockets, only a little flicker of paper. When von fill

those which are driven solid, put in first one ladleful of
slow (ire, then two of the proper charge, and on that one
or two ladles of sinking charge, then the proper charge,
then the sinking charge again, and so on till you have
filled the case within three diameters; (hen drive on the
composition one ladleful of clay, through which make
a small hole to the charge; then fill the case within half
a diameter with corn-powder, on which turn down two
or three rounds of the case in the inside; then pinch and
fie the end xory tight: having filled your rockets accor-
ding to the above directions, dip their ends in melted ro-
sin or sealing-wax, or else secure them well with grease.
\N hen you fire those rockets, throw in six or eight a< a
tune; but, ifyou would havethem all sink, or swim, at the
same tune, you must drive them with an equal quantity
ol composition, and fire them all together.

58. To make pipes of communication, which may be
under water. Pipes for this purpose must he a Ut-

ile thicker of paper than those for land. Having failed
a sufficient number of pipes, and kept them till dry, wash
them over with drying oil, and set them to dry; but when
you oil them, leave about 1± inch at each end dry, for
joints: if they were oiled all over, when you come to loin
them the paste would not stick where the paper is greasy
After the leaders are joined, and the paste drv, oil the
joints These pipes will lie many hours under water,
without receiving any damage.

59. Horizontal wheels for 'the water. First eret a lare-ewooden howl without a handle; then have an octagon
wheel made ot a fiat board 18 inches in diameter, so that
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the length of each side will be near seven inches: in all

the sides cut a groove for the cases to lie in. This wheel
being made, nail it on the top of the bowl; then take four

8-oz. cases, filled with a proper charge, each about six

inches in length. Now to clothe the wheel with these

cases, get some whitish-brown paper, and cut it into slips

four or five inches broad and seven or eight long. These
slips being pasted all over on one side, take one of the

cases, ami roll one of the slips of paper about 1^ inch on

its end, so that there will remain about 2-£ inches of the

paper hollow from the end of the case: this case tie on
one of the sides of the wheel, near the corners of which
must be holes bored, through which you put the packthread
to tie the cases. - Having tied on the first case at the

neck and end, put a little meal-powder in the hollow pa-

pee; then paste a slip of paper on the end of another case,

the head of which put into the hollow paper on the first, al-

lowing a sufficient distance from ihe tail of one to the head

of the other for the pasted paper to bend without tearing;

the second case tie on as you did the first, and soon with

the rest, except the last, which must be closed at the end,

unless it is to communicate to any thing on the top of

the wheel, such as fire-pumps or brilliant fires, fixed

in holes cut in the wheel, and fired by the last or second

case as the fancy directs; six, eight, or any number, may
be placed on the top of the wheel, provided they are not

too heavy for the bowl. Before you tie on the cases, cut

the upper part of all their ends, except the last, a little

shelving, that the fire from one may play over the other,

without being obstructed by the case. Wheel-cases have

no clay driven in their ends, nor pinched, but are always

left open; only the last, or those which are not to lead

fire, which must be well secured.

The devices in fire works are endless, varying with

the fancy of the operator; but in the above sketch we
have given all the theory, and enough of the practice to

enable any person to adopt with ease whatever in the

art he may chance to see practised by others.

PYRUS, the pear-tree, a genus of the pentagynia order,

ill the icosandria class of plants, and in the natural me-

thod ranking under the 36th order, pomacese. The calyx

is quinquefid; there are five petals; the fruit is an apple,

inferior, quinquelocular, and polyspermous. To this ge-

nus Linnaeus has joined the apple and quince. There are

3 3 species; the most remarkable are:

1. The communis, or common pear-tree. Under this

species are comprehended almost endless varieties. They
bear their flowers and fruit upon spurs, arising from the

sides of the branches from two or three years old and up-

wards; the same branches and spurs continuing fruitful

for a great numbers of years. The different varieties

furnish fruit for use from the beginning of July till the

months of May and June next year; which, according to

their times of ripening, may he divided into three classes,

summer- pears, autumn pears, and winter-pears. The
summer-pears ripen in different sorts from the^beginn'ng

of July until the middle or end of September, and are ge-

nerally fit to eat from the tree, or at least do not keep a

week or two before they rot. Theantumn-pears come to

their perfection in October, November, and December,
some ripening nearly on the tree in October and the be-

ginning of November, others requiring to lie some time

in the fruiter/, while some will keep two months; but all

the winter-pears, though they attain their full growth on
the tree by the end of October and in November, yet do
not acquire perfection for eating till from the end of No-
vember to April and May. Those of each class have dif-

ferent properties; some being melting, others breaking,

some mealy, and some hard and austere, fit only for kitch-

en uses. As many of the finest sorts were first obtained

from France, they are still continued in most catalogues

by French names.
2. The mains, or common apple-tree. The varieties

of this species are amazingly great with re-pect to the

difference of the fruit. The botanists contend that the

wilding, or crab-apple of tire woods and hedges, is the

original kind, and from the seeds of which the cultivated

apple was first obtained. The varieties of this last no

doubt are multiplied to some hundreds in different places,

having been all first accidentally obtained from the seeds

or kernels of the fruit, and the approved sorts continued

and increased by grafting upon crabs or any kind of ap-

ple-stocks; but although the number of varieties is very

considerable, there are not above 40 or 50 sorts retained

in the nurserymen's catalogues, These varieties arrive

at full growth in successive order from July to the end of

October, improve in perfection after being gathered, and
several of the winter kinds in particular keep good for

many months, even till the arrival of apples the next sum-
mer.
Among these various kinds of apples, some are used

for the dessert, some for the kitchen, and some for cyder-

making. Those used for the dessert are the following,

placed as they successively ripen after one another. The
white genneting, the margaret apple, the summer pear-

main, the summer queening, the embroidered apple, the

golden rennet, the summer white calville, the summer
red calville, the silver pippin, the aromatic pippin, la

rcinette grise, la haute bonte, the royal russetting, Whee-
ler's russet, Sharp's russet, the spine apple, the golden

pippin, the nonpareil, and the l'api or pomme d'api. Those
for the kitchen use, in the order of their ripening, are

these: the codlin, the summer marygold, the summer red

pearmain, the Holland pippin, the Kentish pippin, the

courpendu, Loan's pearmain, the French rennet, the

French pippin, the royal russet, the monstrous rennet,

the winter pearmain. the pomme violette, Spencer's pip-

pin, the stone pippin, and the oaken pippin. Those most

esteemed for cyder are, the Devonshire royal wilding, the

redstreak apple, the whitesour, the Herefordshire under-

leaf; and the John apple, or deux annes, everlasting hang-

er, and gennet moyle.
The juice of apples is a menstruum for iron. A solu-

tion of iron in the juice of the apples called golden ren-

nets, evaporated to a thick consistence, proves an elegant

chalybeate, which keeps well.

The best method of preserving apples for winter use,

is to let them hang upon the trees until there is danger

of frost, to gather them in dry weather, and then to lay

them in large heaps to sweat for a monlh or six weeks.

They ought then to he carefully looked over, all which

have the least appearance of decay taken out, the sound

fruit wiped dry, and packed up in large oil jars, which

have been thoroughly scalded and dry, and then stopped

close to exclude the air. If this plan is duly observed,

the fruit will keep a long time sound, and their flesh re-
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main plump; whereas, when exposed to the air, their

skins will shrivel, and their pulp soften.

3. The corouaria, or sweet-scented crab of Virginia,

grows 12 or 15 feet high, having angular, serrated leaves,

pedunculated umbels of whitish-red, sweet-scented flow-

ers, succeeded by small round crabs, remarkably sour
and austere. There is one variety, called the evergreen
Yirghiian crab-tree.

4. The cydonia, or quinces, of which there are three
varieties.

All the varieties of the pear-tree are hardy, and will

succeed in any common soil of a garden or orchard.
They are propagated by grafting or budding upon any
kind of pear-stocks; also occasionally upon quince-stocks,
and sometimes upon white-thorn stocks; bat pear-stocks
are generally preferable to all others for general use.

Q U A

All kinds of apples are propagated in the same manner,
using apple-stocks instead of pear-storks. They wii!

succeed in any common soil of a garden or orchard, and
in any free situation, except in a low and very moist soil,

in which they are apt to canker, and very soon go oft".

In a friable loam they are generally very successful.

PYTHIAN games, in antiquity, solemn games cele

brated near Delphi, in honour of Apollo, ami in remem-
brance of his having killed the serpent Python;
These were held every two years, about the month of

Elaphebolion, which answer to our February. The rdc-
bration of these games was attended with the Pythian
song, in which was celebrated the fight Of Apollo and the
serpent. The victors were crowned with branches of
laurel; though, at the first institution, the crown was of
beech-leaves. See Game.

Q,

£\ or q, the sixteenth letter of our alphabet. As a

^V<? numeral it stands lor 500; and with a dash over it,

thus Q, for 500000. Used as an abbreviature, q signi-

fies quantity, or quantum: thus, among physicians, q.

pi. is quantum placet, i. e. as much as you please of a

thing; and q. s. quantum snfhYit, i. e. as much as is ne-

cessary. Q. E. D. among mathematicians, is quod erat

demonstrandum, i. e. which was to be demonstrated; and
Q. E. F. quod erat faciendum, i. e. which was to be done.

Q. D. among grammarians, is quasi dictum, i. e. as if

it was said, or, as who should say. In the notes of the

ancients, Q stands for Quintus, or Quintius; Q. B. V.
for quod bene vertat; Q. S. S. S. for qiue supra scripta

sunt; Q. M. for Quintus Mutius, or quomodo; Quint.

for Quintilius; and Quaes, for quaestor.

QUADRANGLE, in geometry, the same with a

quadrilateral figure, or one consisting of four sides and
four angles.

QUADRANS, the quarter or fourth part of any thing,

particularly the as, or pound.

QUADRANT, in geometry, is either the quarter or

fourth part of a circle, or the fourth part of its circum-
ference; the arch of which therefore contains 90 degrees.

Quadrant also denotes a mathematical instrument,

of great use in astronomy and navigation, for taking the

altitudes of the sun and stars, as also taking angles in

surveying, heights and distances, &c.

This instrument is variously contrived, and furnished

with different apparatus, according to the various uses it

is intended for; but they have all this in common, that

they consist of the quarter of a circle, whose limb or
arch is divided into 90°, &c. Some have a plummet sus-

pended from the centre, and are furnished either with
plain sights, or a telescope to look through.
The principal and most useful quadrants are as fol-

lows:

Quadrant, the. common, or surveying. This instru-

ment ABC. fig. 1. Plate CXV. Quadrants, is made of
brass, or wood, K( .; the limb or arch of which BC is

divided into 90°, and each of these is farther divided into

as many equal parts as the space will allow, either dia-

gonally or otherwise. To one of the radii AC, are fitted

two moveable sights; and to the centre is sometimes also
annexed a label, or moveable index, AD, bearing two
other sights; but instead of these last sights, there is
sometimes fitted a telescope. Also from the centre hangs
a thread v\ith a plummet; and on the 'under side or face
of the instrument are fitted a ball and socket, by means
of which it may be put into any position. The general
use of it is for taking angles in a vertical plane, compre-
hended under right lines going from the centre of the
instrument, one of which is horizontal, and the other is
directed to some visible point. But besides the parts above
described, there is often added on the face, near the cen-
tre, a kind of compartment EF, called a quadrat; or geo-
metrical square which is a kind of separate instrument,
and is particularly useful in altimetry and longimetrv,
or measuring heights and distances.

This quadrant may be used in different situations; in
each of them, the plane of the instrument must beset
parallel to that of the eye and the objects whose angular
distance is to be taken. Thus, for observing heights or
depths, its plane must be disposed vertically, or perpen-
dicular to the horizon; but to take horizontal angles or
distances, its plane must be disposed parallel to the ho-
rizon.

Again, heights and distances may bo taken two wajs,
viz. by means of the fixed sights and plummet, or by the
label; as also, either by the degrees on the limb, or by
the quadrat. Thus, fig. 2 shows the manner of taking
an angle of elevation with this quadrant: the eve is applied
at C, and the instrument turned vertically about the
centre A, till the object R is seen through the sights on
the radius AC; then the angle of elevation RAH, made
with the horizontal line KAH, is equal to the angle BAD,
made by the plumb line and the other radius of (he quad-
rant, and the quantity of it is shown by the degrees in
the arch BD cut off by the plumb line AD.
Quadrant, astronomical. See Obsp.kvatorv.
Quadrant, Cote's, is a very useful instrument, invent-

ed b\ Mr. Benjamin Cole. It consists of six parts viz
the staff AB. fig S; the quadrantal arch DE, three vanes
A, B, t; and their vernier FK. The staff -t a bar of
wood about two feet long, an inch and a quarter broad.
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and of a sufficient thickness to prevent it from bend-

ing or warping. The quudrantal arch is aLo of

wood, ami is divided into degrees, and third parts

of d< f about nine incises; and to

itted two radii, which meet in tlie

rc of 1 he quadrant by a pin, about which it ea-

sily i
lit- vane A is a thin piece of brass,

near two incites in height and one broad, set perpendi-

cularly on the end of the staff A, by means of two screws

passing tlvrough its foot. In the middle of this vane is

drilled a amall hole, through which the coincidence or

meeting of the horizon and solar spot is to be viewed.

The horizontal vane 13 is about an inch broad, and two

inches and a half high, having a slit cut through it of

near an inch long, and a quarter of an inch broad; this

vane is fixed in the centre-pin of the instrument, in a

perpendicular position, by means of two screws passing

through its foot, by which its position with respect to the

sight-vane is always the same, their angle of inclination

being equal to 45 degrees. The shade-vane C is com-

posed of two brass plates. The one which serves as an

arm, is about 4§ inches long, and | of an inch broad;

being pinned at one end to the upper limb of the quad-

rant by a screw, about which it has a small motion; the

other end lies in the arch, and the lower v(\<^c of the arm

is directed to the middle of the centre-pin. The other

plate, which is properly the vane, is about two inches

long, being fixed perpendicularly to the oilier plate, at

about hail' an inch distance from that end next the arch;

this vane may be used either by its shade, or by the so-

lar spot cast by a convex lens placed in it. And because

the wood-work is often subject to warp or twist, there-

fore this vane may be rectified by means of a screw, so

that the warping of the instrument may occasion no er-

ror in the observation, which is performed in the follow-

ing manner: set the line G on the vernier against a degree

of the upper limb of the quadrant; and turn the screw

on the backside of the limb forward or backward, till the

hole in the sight- vane, the centre of the glass, and the

sunk spot in the horizon-vane, lie in a right line.

To find the sun's altitude by this instrument. Turn

your back to the sun, holding the stafFof the instrument

with the right hand, so that it is in a vertical plane pas-

sing through the sun; apply one eye to the sight- vane

looking through that and the horizon-vane till the horizon

is seen; with the left hand slide the quadrautal arch up-

wards, till the solar spot or shade, cast by the shade-vane,

fails directly upon the spot or slit in the horizon-vane;

then will that part of the quadrautal arch which is raised

ab >ve G or S (according as the observation respects

either the solar spot or shade), show the altitude of the

sun at that time. But for the meridian altitude, the ob-

servation must be continued; and as the sun approaches

the meridian, the sea will appear through the horizon-

vane, which completes the observation; and the degrees

and minutes, counted as before, will give the sun's me-

ridian altitude: or the degrees counted from the lower

limb upwards, will give the zenith distance.

ldrant, Collins's or Sutton's, fig. 4, is a stereo-

graphic projection of one quarter of the sphere between

the tropics, upon the plane of the ecliptic, the eye being

in its north pole; and fitted to the latitude of London.

The lines running from right to left, are parallels of al-

titude; and those crossing them are azimuths. The smal-

ler of the two circles bounding the projection, is one

quarter of the tropic. of Capricorn; and the greater is a

quarter of the tropic of Cancer. The two ecliptics are

drawn from a point on the left edge of the quadrant, with

the characters of the signs upon them; and the two ho-

rizons are drawn from the same point. The limb is di-

vided both into degrees and time; and by having the

sun's altitude, the hour of the day may here be found to

a minute, 1 he q adrantal arches next the centre con-

tain the calendar of months; and under them, in another

arch, is the sun's declination. On the projection are

placed several of the most remarkable fixed stars between

the tropics; and the next below the projection are the

quadrant and line of shadows.

To find the time of the sun's rising or setting, his am-
plitude, his azimuth, hour of the day, <$x. by this quadrant.

Lay the thread on the i\n.y of the month, and bring the

bead to the proper ecliptic, either of summer or winter,

according to the season, which is called rectifying; then

by moving the thread bring the bead to the horizon, iti

which case the thread will cut the limb in the point of

the time of the sun's rising or setting before or after C;

and at the. same time the bead will cut the horizon in the

degrees of the sun's amplitude. Again, observing tie

sun's altitude with the quadrant, and supposing it found

to be 45° on the 5th of May, lay the thread over the 5tl*

of May, then bring the bead to the summer ecliptic, and

carry it to the parallel of altitude 45°; in which case the

thread will cut the limb at 55° 15', and the hour will be

seen among the hour-lines to he either 41 m. past 9 in

the morning, or 19 m. past 2 in the afternoon. Lastly,

the bead shows among the azimuths the sun's distance

from the south 50° 41'.

But if the sun's altitude is less than what it is at 6

o'clock, the operation must be performed among those

parallels above the upper horizon; the bead being recti-

fied to the winter ecliptic.

Quadrant, gunner's, fig. 5, sometimes called the gun-

ner's square, is used for elevating and pointing cannon,

mortars, &c. and consists of two branches, either of wood

or brass, between which is a quadrautal arch divided in-

to 90", and furnished with a thread and plummet.

The use of this instrument is very easy; for if the long-

er branch, or bar, is placed in the mouth of the piece,

and it is elevated till the plummet cuts the degree neces-

sary to hit a proposed object, the thing is done.

Sometimes on the sides of the longer bar, are noted.

the division of diameters and weights of iron balls, as al-

so the bores of pieces.

Quadrant, Gunter's, so called from its inventor, I d-

mimd Guriter, (fig. 6) besides the apparatus of other

quadrants, has a stereograph ic projection of the sphere

on the plane of the equinoctial; and a\-o a calendar of

the months, next to the divisions of the limb; by which,

besides the common purpose- of other quadrants, several

useful questions in astronomy. Sir. arc easily res Ived.

Use of Gunter's quadrant. 1. To find the sun's meri-

dian altitude for any given day, or conversely the day of

the vear answering to any given meridian altitude. Lay

the thread to the day of the month in the scale next the

limb; then the degree it cuts in the limb is the sun's me-

ridian altitude. And, contrariwise, the thread being set

to the meridian altitude, it shows the day of the month.
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2. To find the hour of the day. Having put the bead,

Which slides on the threat!, to the sun's place in the

e liptie, observe the sun's altitude I>y the quadrant; then

if the head is laid over the same in the limb, the bead
will Call upon tiie hour required. On the contrary, lay-

ing the bead on a given hour, having first rectified or
set it to the sun's place, the degree cut by the thread on
the limb gives (he altitude.

Note: the head may be rectified otherwise, by bring-

ing the thread to the day of the month, and ihe bead to

the hour-line of 12.

3. To find the sun's declination from his place given,

and the contrary. Bring the bead to the sun's place in

the ecliptic, and move the thread to the line of declination

ET, so shall the bead cut the degree of declination re-

quired. On the contrary, the bead being adjusted to a
given declination, and the thread moved to the ecliptic,

the bead will cut the sun's place.

4. The sun's place being given, to find the right ascen-
sion, or contrariwise. Lay the thread on the sun's place

in the ecliptic, and the degree it cuts on the limb is the

right ascension sought. And the converse.

5. The sun's altitude being given, to find his azimuth,
and contrariwise. Rectify the bead for the time, as in

the second article, and observe the sun's altitude; bring
the thread to the complement of that altitude; then the

bead will give the azimuth sought, among the azimuth-
lines.

Quadrant, Hartley's, (fig. 7) so called from its inven-

tor, John lladlev, esq. is now universally used, as the

best of any for nautical and other observations.

Descriptionfor Hurdle ifs quadrant. Fig. 7, represents

a quadrant, or octant, of the common construction. The
following parts are those which require the particular at-

tention of the observer:

I. BC the arc.

]f. AD i he index, ab the nonius scale.

Hi. E the index-glass.

IV. F the fore horizon- glass.

V. G the back horizon-glass.

VI. K the dark glasses or screens.

VII. HI the vanes or sights.

VJU. The arc BO is called the limb or quadran-
tal arc; the arc cd, lying from o towards
the right, is called the arc ofexcess.

The quadrant consists of an arc BC, firmly attached

to two radii, or bars, AB, AC, which are strengthened
and bound together by the two braces LM.
The index D is a flat bar of brass, that turns on the

centre of the octant. At the lower end of the index there

is an oblong opening: to one side of this opening a vernier
is fixed, to subdivide the divisions of the arc; at the bot-

tom or end of the index there is a piece of brass, which
bends under the arc, carrying a spring to make the vei -

nier lie close to the divisions: it is also furnished with a
Screw to fix (he index in any desired position. See Ver-
nier.
The circular arcs on the nrc of the quadrant arc drawn

from the centre on which the index turns: the smallest ex-
cent ricil \ in the axis of the index would be productive of
Considerable errors.

The position of the index on the arc after an observa-

tion, points out the number of degrees and minutes con-

tained in the observed angle.

Upon the index E, and near its axis, is fixed a plain

speculum, or mirror of glass, quicksilvered. It is set in

a brass frame, and is placed so that the face of it is per-

pendicular to the plane of the instrument; this mirror be-

ing fixed to the index, moves along with it, and has its

direction changed by the motion thereof.

This glass is designed to receive the image of the sun,
or any other object, S, and reflect it upon either of the

two horizon-glasses F and G, according to the nature of
tiie observation.

The brass frame with the glass is fixed to the index
by the screw C; the other screw serves to replace it in a
perpendicular position, if by any accident it has been
deranged.

The index-glass is often divided into two parts, the one
silvered, the other black with a small screen in front. A
single black surface has indeed some advantages; but if

the glasses are well selected, there is little danger to be
apprehended of error from a want of parallelism; more is

to be feared from the surfaces not being fiat.

On the radius AB of the octant, are two small specu-
lums F and G. The surface of the upper one is parallel
to the index glass, when the counting division of the in-
dex is at o on the arc; but the surface of the lower one is

perpendicular to the index-glass, when the index is at
degrees on the arc; these mirrors receive the reflected
rays from the object, and transmit them to the observer.
The horizon-glasses are not entirely quick-silvered;

the upper one F, is only silvered on its lower part,
half next the quadrant, the other half being transparent;
and the back part of the frame is cut away, that nothing
may impede the sight through the unsilvcred part of the
glass. The edge of the foil of this glass is nearly paral-
lel to the plane of the instrument, and ought to be very
sharp, and without a flaw.

The other horizon-glass G, is silvered at both ends;
in the middle there is a transparent slit, through which
the horizon, or other object, may be seen.

Each of these glasses is set in a brass frame, to which
there is an axis? this axis passes through the wood-work,
and is fitted to a levt*r on the under side of the quadrant;
by this lever Ihe glass may be turned a few degrees on
its axis, in order to set it parallel to the index-gl
The level- has a contrivance to turn it slowly, and a but-
ton to fix it. To set tiie glasses perpendicular to the
plane of the quadrant, there are two sunk screws, ,

before and one behind each glass; these screws
\

through the plate on which the frame is fixed, into an-
other plate; so that by loosening one and tightening the
other of these screws, the direction of the frame with its

mirror may be altered, and thus be set perpendicular to
the plane of the instrument.

^
There are two red ov dark glasses, and one g;

K; they are used to prevent the bright rays of the sun,
or the glare of the in

; [, e
time of observation. They are each of them f

frame, whi« h turns on a reijti . at they mai
M8ed 8C

l
)ai

is the brightness of I

sun may require. The green glass may he used also
alone, d the sun is very taint; it hi also used for taking
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the altitude of the moon, and in ascertaining ber distance

from a fixed slat".

When these glasses are used for the fore observation)
they are fixed as at K; when used Cur the back observa-
tion, they are removed to N.
Each of the vanes, H and I, is a perforated piece of

brass, designed to direct the sight parallel to the plane

of the quadrant. That which is fixed at 1 is used for the

tore, the other for the back, observation.

The vane I has two holes: one exactly at the height of

the quicksilvered edge of the horizon-glass; the other

somewhat higher, to direct the sight to the middle of the

transparent part of the mirror, for those objects which
are bright enough to bereflected from theunsilvered part

of the mirror.

Directions to hold the instrument. It is recommended
to support the weight of the instrument by the right hand,

and reserve the left to govern the index. Place the thumb
of the right hand against the edge of the quadrant, under
the swelling part of which the fore sight I stands, ex-

tending the fingers across the back of the quadrant, so as

to lay hold on the opposite edge, placing the fore finger

above, and the other fingers below the swelling part, or

near the fore horizon-glass; thus you may support the in-

strument conveniently, in a vertical position, by the

right hand only; by resting the thumb of the left hand

against the side, or the fingers against the middle bar,

you may move the index gradually either way.

In the back observation, the instrument should be sup-

ported by the left hand, and the index be governed by

the right.

Of the two objects which are made to coincide by this

instrument, the one is seen directly by a ray passing

through, the other by a reflected ray from, the same
point of the horizon-glass to the eye. This ray is called

the visual ray; but when it is considered merely as a

line drawn from the middle of the horizon-glass to the

eye-hole of the sight vane, it is called the axis of vision.

The axis of a tube or telescope, used to direct the sight,

is also called the axis of vision.

The quadrant, if it is held as before directed, may be

easily turned round between the fingers and thumb, and

thus nearly on a line parallel to the axis of vision; thus the

plane of the quadrant will p.ss through the two objects

when an observation is made, a circumstance absolutely

necessary, and which is more readily effected when the

instrument is furnished with a telescope. Within the te-

lescope are two parallel wires, which by turning the eye-

glass tube may be brought parallel to the plane of the

quadrant, so that by bringing the object to the middle

between them, you are certain of having the axis of vi-

sion parallel to the plane of the quadrant.

Of the observations. There are two sorts of observa-

tions to be made with this instrument: the one is when

the hack of the observer is turned towards the object, and

therefore called the back observation; the other when
the lace of the observer is turned towards the object,

which is called the fore observation.

To rectify the instrumi nt for thefore obsci~vation. Slack-

en the screw in the middle of the handle behind the glass

Fj bring the index close to the button A; hold the instru-

ment in a vertical position, with the arch downwards;
look through the right-hand hole in the vane I, and

through the transparent part of the glass F, for the ho-
rizon; and if it lies in the same right line with the image
of the horizon seen on the silvered part, the glass F is

rightly adjusted; but if the two horizontal lines dis-

agree, turn the screw which is at the end of the handle
backward or forward, till those lines coincide; then fas-

ten the middle screw of the handle, and the glass is

rightly adjusted.

To take the sun's altitude by the fore, observation. [lav.

ing fixed the screens above the horizon-glass F, and
suited them proportionally to the strength of the sun's

rays, turn your face towards the sun, holding the instru-

ment with your right hand, by the braces L and M, in

a vertical position, with the arch downward; put your
eye close to the right-hand hole in the vane I, and view
the horizon through the transparent part of the horizon-

glass F, at the same time moving the index D with the

left hand, till the reflex solar spot coincides with the line

of the horizon; then the degrees counted from that end
next your body, will give the sun's altitude at that time,

observing to add or subtract 16 minutes according as the

upper or lower edge of the sun's reflex image is made
use of.

But to get the sun's meridian altitude, which is the

thing wanted for finding the latitude, the observations

must be continued; and as the sun approaches the meri-

dian, the index D must be continually moved towards

B, to maintain the coincidence between the reflex solar

spot and the horizon; and consequently as long as the

motion can maintain the same coincidence, the observa-

tion must be continued till the sun has reached the meri-

dian, and begins to descend, when the coincidence will

require a retrograde motion of the index, or towards C;

and then the observation is finished, and the degrees

counted as before will give the sun's meridian altitude,

or those from B will give the zenith distance; observing

to add the semidiameter, or 16', when his lower edge is

brought to the horizon; or to subtract 16' when the hori-

zon and upper edge coincide.

To take the altitude of a star by the fore observation.

Through the vane H, and the transparent slit in the glass

G, look directly to the star; and at the same time muve
the index, till the image of the horizon behind you, being

reflected by the great speculum, is seen in the silvered

part of G, and meets the star; then will the index show

the degrees of the star's altitude.

To rectify the instrument for the back observation.

Slacken the screw in the middle of the handle, behind

the glass G; turn the button h on one side, and bring the

index as many degrees before as are equal to double

the dip of the horizon at your height above the water;

hold the instrument vertical, with the arch downward;
look through the hole of the vane H; and if the horizon

seen through the transparent slit in the glass G, coin-

cides with the image of the horizon seen in the silvered

part of the same glas.s, then the glass G is in its proper

position; but if not, set it by the handle, and fasten the

screw as before.

To take the sun's altitude by tlie back observation. Put

the screens as at K; and in proportion to the strength or

faintness of the sun's rays, let either one or both or nei-

ther of the frames of those glasses be tinned close to the

face of the limbj hold the intrument in a vertical posi-
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tion, with the arch downward, by the braces L and M,
with the left hand; turn your back to the sun, and put

one eye close to the hole in the vane II, observing the

horizon through the transparent slit in the horizon glass

G; with the right hand move the index I), till tbe reflect-

ed image ol' the sun is seen in the silvered part of the

glass G, and in a right line with the horizon; swing

your body to and fro, and if the observation is well made,

the sun's image will be observed to brush the horizon,

and the degrees reckoned from C, or that part of the

arch farthest from your body, will give the sun's alti-

tude at the time of observation; observing to add 16', or

the sun's semidiameter, if the sun's upper edge is used,

and subtract the same for the lower edge.

The direction just given, for taking altitudes at sea,

would be sufficient, but for two corrections that are neces-

sary to be made before the altitude can be accurately de-

termined, viz. one on account of the observer's eye being

raised above the level of the sea, and the other on ac-

count of the refraction of the atmosphere, especially in

small altitudes.

The following tables, therefore, show the corrections

to be made on both these accounts:

Dip of horizon, add

Refraction subtract

5 14

25 1 14

2 1

TABLE I. TABLE 11.

Dip of the hori- Refraction of the stars , &c.

zon of the sea. in altitude.

Height Dip of Appar. \pp&r.

of the altitude Refraction. alutude Refraction.

the eye horizon.

/ //

in deg. in deg-.

Feet.
o / // Q / 1/

1 57 33 11 4 47
2 1 21 i 30 35 12 4 23
3 1 39 i 28 22 15 3 30
5 2 8 1 24 29 20 2 35

10 3 1 2 17 35 25 2 2

15 3 42 3 14 36 30 1 38
20 4 16 4 11 51 35 1 21

25 4 46 5 9 54 40 1 8

30 5 14 6 8 29 45 57
35 5 39 7 7 20 50 48 •

40 6 2 8 6 29 60 33
45 6 24 9 5 48 70 21

50 6 44 10 5 15 80 10

General rides for these correction^. 1. In the fore ob-
servations, add the sum of both corrections to the ob-
served zenith distance, for the true zenith distance; or
subtract the said sum from the observed altitude, for the
true one. 2. In the back observation, add the dip and
subtract the refraction for altitudes; and for zenith dis-
tances do the contrary, viz. subtract the dip, and add the
refraction,

Example. By a back observation, the altitude of the
sun's lower edge was found by Hadley's quadrant to be
25° 12', the eye being 30 feet above the horizon. By
the tables, the dip on 30 feet is 5' 14'', and the refraction
on 25° 12' is 2' 1". Hence

Appar. alt. lower limb 25c i£' o"
Sun's semidiameter sub. 16

Appar. alt. of centre 24 56
vol. m. 42

True alt. of centre 24 59 13

In the case of the moon, besides the two corrections

above another is to be made for her parallaxes. But
for all these particulars, see the requisite tables for the

Nautical Almanac; also Robertson's Navigation, vol. 2,
pa. 340, &C. edit. 1780.

2. Sinical quadrant is one of some use in navigation.

It consists of several concentric quadrant al arches, divi-

ded into eight equal parts by means of radii, with paral-
lel right lines crossing each other at right angles. Now
any one of the arches, as BC, fig. 8. in the Plate, may
represent a quadrant of any great circle of the sphere,
but is chiefly used for the horizon or meridian. If then
BC is taken for a quadrant of the horizon, either of the
sides, as AB, may represent the meridian, and the other
side AC will represent a parallel, or line of east and
west; all the other lines parallel to AB will be also me-
ridians; and all those parallel to AC, east and west lines,
or parallels. Again, the eighth species into which the
arches are divided by the radii, represent the eight points
of the compass in a quarter of the horizon; each contain-
ing 11° 15'. The arch BC is likewise divided into 90°,
and each degree subdivided into 12% diagonalvvise. To
the centre is fixed a thread, which being laid over any
degree of the quadrant, serves to divide the horizon.

If the sinical quadrant is taken for a fourth part of the
meridian, one side of it AB may be taken for the com-
mon radius of the meridian, one side of it AB may be
taken for the common radius of the meridian and eqaa-
tor; and then the other, AC, wiil be half the axis of the
world. The degrees of the circumference BC will re
present degrees of latitude; and the parallels to the side,AB assumed from every point ofIatiti.de to the axis AC
will be radii of the parallels of latitudes, as likewise the
cosine ol those latitudes.

Hence, suppose it is required to find the decrees of
longitude contained in 83 of the lesser leagues in the'in
ralle. of 4 8o; lay the thread over 48° of latitude on Kcircumference, and count thence the 83 leagues on 4B
beginning at A; this will terminate in H.aHowing every"
small interval lour leagues. Then tracing out the paral-
lel HE, from the point H to the thread; the part AE ofthe thread shows that 125 greater or etiuinoi tial leaguesmake 6- 15'; and therefore that the 83 lesser leagues\h,which mate the difference of longitude of the course/and
are equal to the radius of the parallel HE, ,„ake 6° iv
ol the said parallel.

When the ship sails upon an oblique course, such course
beside the north and south greater leagues, cjv>H ,,_

'

eagues easterly and westerly, to be reduced to degrees oflongitude of the equator. But these leagues being madeneither on the parallel of departure, nor on that of arri v •

but on all the intermediate ones, there must he found Imean proportional parallel between them. To find Lthere is on the instrument a scale of cross latitudes Sun'pose then it were required to find a mean parallel betweenthe paraHe
s ol 40° and 60°; take with the compa es

"
middle between the 40th and 60th degree on \ne scat
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this middle point will terminate against the 5 1st degree,
which is the mean parallel sought.

The chief use of the stnical quadrant is, to form upon
it triangles similar to those made by a ship's way with
the meridians and parallels; the sides of which triangles

are measured by the equal intervals between the concen-
tric quadrants, and the iines N and S, E and W; and
every 5th line and arch are made deeper than the rest.

Now suppose a ship has sailed 150 leagues north-east by
north, or making an angle of 33° 45' with the north part

of the meridian; here are given the course and distance
sailed, by which a triangle may he formed on the instru-

ment similar to that made by tiie ship's course; and hence
the unknown parts of the triangle may be found. Thus,
supposing the centre A to represent the place of depar-

ture, count by means of the concentric circles along the

point the ship sailed on, viz. AAD, 150 leagues; then in

the triangle AE1), similar to that of the ship's course,

find AE = difference of latitude, and DE = difference

of longitude, which must be reduced according to the pa-

rallel of latitude come to.

Quadrant of altitude is an appendix to the artificial

globe, consisting of a thin slip of brass, the length of a

quarter part of one of the great circles of the globe, and

graduated. At the end, where the division terminates,

is a nut riveted on, and furnished with a screw, by means
of which the iristrumen is fitted on the meridian, and

moveable round upon the rivet to all points of the horizon,

as represented in the figure referred to. Its use is to

serve as a scale in measuring of altitudes, amplitudes,

azimuths, &c.

QUADRANTAL, in Roman antiquity, a vessel every

way square like a die, serving as a measure' of liquids;

its .capacity was eighty libra; or pounds of water, which

made 48 sextaries, two urnee, or eight congii.

QUADRAT, a mathematical instrument, called also

a geometrical square, and line of shadows; it is frequent-

ly an additional member on the face of the common quad-

rant, as also on those ofGunter's and Sutton's quadrant;

but we shall describe it by itself, as being a distinct in-

strument.

It is made of any solid matter, as brass, wood, &c..or

of any four plane rules joined together at right angles,

as represented in Plate CXV. fig. 9, where A is the

centre, from which hangs a thread with a small weight

at the end, serving as a plummet. Each of the sides BE
and DE is divided into a hundred equal parts, or if the

sides are long enough to admit of it, into a thousand parts;

C and F are two sights, fixed on the side AD. There is,

moreover, an index AH, which, when there is occasion,

is joined to the centre A, in s-uch a manner that it can

be moved freely round, and remain in any given situa-

tion. On this instrument are two sights K, L, perpendi-

cular to the right line going from the centre of the instru-

ment. The side DE is called the upright side, or the

line of the direct or upright shadows; and the side BE is

termed the reclining side, or the line of the versed or back

shadows.
To measure an accessible height AB, fig. 10. by the

quadrat, lot the distance BD be measured, which sup-

pose --^96 feet, and let the height of the observer's eye

be six feet; then holding the instrument -with a steady

band, or rather resting it on a support, let it be directed
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towards the summit A, so that it may be seen clearly
through both sights; the perpendicular or plumb lino

meanwhile hanging free, and touching the surface of the
instrument; let now the perpendicular be supposed to cut
off on the upright side KN 80 equal parts; it is evident
that LKN, ACK, are similar triangles, and bv prop 4
lib. 6. of Euclid, NK : KL : : KC (i. e. BD) : CA; that
is, 80 : 100 : : 96 : CA; therefore by the rule of three,

CA =—-—= 120 feet; and CB, the height of the ob-80

server's eye, =6 feet, being added, the whole height B\
is 126 feet.

II' the observer's distance, as DE, is such that, when
the instrument is directed as formerly towards the sum-
mit A, the perpendicular falls on the angle P, and the
distance BE or CG is 120 feet, CA will also he 120 feet*

for PG : GH : : GC : CA; but PG = GH, therefore GC
= CA; that h, CA will be 120 feet, and the whole height
BA = 126 feet as before.

But let the distance BF be 300 feet, and the perpen-
dicular or plumb-line cutoff 40 equal parts from the re-

clining side. Now. in this case, the angles QAC, QZI,
are equal (29. 1. End.), as are also the angles QZI,
ZIS; therefore A ZIS - QAC; but ZSI = QCA. as be-

ing both right: hence, in the equiangular triangles ACQ,
SZI, we have (by 4. 6. Eucl.) ZS : SI : : CQ : CA; that is

„ , ,, . 40x300
100 : 40 : : 300 : CA, or CA =__= \o . aml hy

adding six feet, the observer's height, the whole heieht
BA will be 126 feet.

&

To measure any distance at land or sea by the quadrat.
In this operation the index AH, fig. 9. is to be applied
to the instrument, as was shown in the description; and
by the hejp of a support, the instrument is to be placed
horizontally at the point A, fig. 11. then let it be turned
till the remote point F, whose distance is to be measured,
is seen through the fixed sights; and bringing the index
to be parallel with the other side of the instrument, ob-

serve through its sights any accessible mark B, at a dis-

tance; then carrying the instrument to the point 13, let

the immoveable sights be directed to the first station A,
and the sights of the index to the point F. If the index

cuts the right side of the square, as in K, the proportion

will be (by 4. 6.) BR : RK : : BA (the distance of the

stations to be measured with a chain) : AF, tiie distance

sought. But if the intlex cuts the reclined side of the

square in the point L, then the proportion is, LS : SB : :

BA : AG, the distance sought; which accordingly may
be found by the rule of three.

Quaouat, in printing, a piece of metal cast like the

letters, to fill up the void spaces between words, &c.

There are quadrats of different sizes, as m quadrats, n,

quadrats, &c. which are respectively of the dimensions

of these letters.

QUADRATIC EQUATION, that wherein the un-

known equality is of two dimensions, or raised to the se-

cond power. See Algebra.
QUADRATURE, in geometry, denotes the squaring,

or reducing a figure to a square. Thus the finding of a

square which shall contain just as much surface or area

as a circle, an ellipsis; a triangle, &c. is the quadrature

of a circle, ellipsis, &c.
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The quadrature of curvilinear spaces, as the circle,

ellipsis, parabola, &r. is a matter of much deeper specu-

lation, making « part of the higher geometry^ wherein

the doctrine of fluxions is of singular use. See FLUXioft.

l. Let ARC (Plate CXV. Quadrant, fig. 12.) he

a curve of any kind, whose or I inates lib, CB, are. per-

pendicular to the axis AD. Imagine a right line bilg,

perpendicular to AB, to move parallel to itself from A
towards D;and let the velocity thereof, or the fluxion of

the absciss Ab, in any proposed position of that line, be

denote;! by bd; then will bn, the rectangle under M, and
the ordinate iR, express the corresponding fluxion of the

generating area Abll: which fluxion, if Ab -- x, and bR
«3e ?/« will he yx. From whence, by substituting for y or x,
according to the equation of the curve, and taking the

fluent, the area itself AbR will become known.
But in order to render this still more plain, we shall

give some examples, wherein r, ?/,«, and u, are all along
put to denote the absciss, ordinate:, curve line, and the
area, respectively. Thus, if the area of a right-angled

triangle is required, put the base All (fig. l3<)-=a, the

perpendicular HM — b, and let Aii = :v oc any portion

of the base considered as a flowing quantity^ and let BR
— ;/. be the ordinate, or perpendicular corresponding.

Then, because of the similar triangles AHM and ABR, we
bx

shall have a :b : : x :y == —. 'Whence, yx, the flux-

ion of the area ABR, is, in this case, equal to
bxx

an; 1
, consequently the fluent thereof, or the area itself, =

-—•: which, therefore, when x = a, and BR coincides

with HM, will become f_ == "
L

'' — the area of the
2 2

Whole triangle AHM; as is also demonstrable from the

principles of common geometry.
Again, let the curve ARMH (tig. 14,) whose area you

hi find, be the common parabola; in which case, if

AB = x, and BR = y, and the parameter = a, we shall
A A

have y* = ax, and y = a x": and therefore u (= yx) =
3 2
"£ 3 5

x = aa oc x; whence u= x a' x~ = ~ a x xx — '\yx =
| x AB x BR. Hence a parabola is two-thirds of a rec-

tangle of the same base and altitude.

The same conclusion might have been found more ea-

sily in terms of y: for x = ll, and x = zlll; and consc-
u a

quently a (= yx) = ~
V
,JL; whence u = ll = —x!!l-z!i
d (I o U o

x x = I x AB x BR, as before.

• Quadrature, in astronomy, that aspect of the moon
when she is 90° distant from the sun; or when she is in
a middle point of bar orbit, between the points of con-
junction and opposition, namely, in the first and third
quarters.

Qi aurature-iines are two lines placed on Gunler's
sector: they are marked with Q. and 5, o, 7, 8, 9, 10: of
which Q signifies the side of the square, and the other
figures the side of the polygons <>f 5, 6, 7, Ate. sides. S,
on the same instrument, stands for the scmidiameter of

a circle, and 90 for a line equal to 90 degrees in circum-
ference.

QUABRATUS, in anatomy, a name given to several

muscles on account of their square figui

QUADRIGA, in antiquity, a car or chariot drawn by
four horses. On the reverse of medals we frequently

the emperor or Victory in a quadriga, holding the reins
of the horses; whence these coins are, among the i

ous, called mummi quadrigati, and Victoriati.

QUADRILATERAL, in geometry, a figure whose
perimeter consists of four right lines, making four angles:
whence it is also called a quadrangular figure. The qua-
drilateral figures are cither a parallelogram, trapezium,
rectangle, square, rhombus, or rhomboides.
QUADRILLE, a game at cards, sometimes called

ombre by four; which chiefly differs from ombre by three,
in being played by four persons; and having all the forty
cards dealt out, to each person, at ten each.
The general laws of this game are, 1. It is not per-

mitted to deal the cards any otherwise than four bv three.
the dealer being at liberty to begin with which of those
numbers he pleases. 2. If he who plays either, sans
prendre, or calling a king, names a trump of a different
suit from that his game is in, or names two several suits,
that which he first named must be the trump. 3. He who
plays must, name the trump by its proper name, as he
likewise must the king he calls. 4. He who has said
I pass, must not be again admitted to play, except lie

plays by force, upon account, of his having spadille. 5.
He who has asked the question, and has leave given him
to play, is obliged 1o do it: but he must not play sans
prendre except he is forced to do it. 0. He who has the
four kings may call the queen of either of his kings. 7.
Neither the king nor queen of the suit which is trumps
must be called. 8. He who has one or several kings,
may call any king he has in his baud; in such case, if
he wins, he alone must make six tricks; if he wins, it is
all his own; and if he loses he pays all by himself. 9
Every one ought to play in his turn, but for having done
otherwise no one must be beasted. lo. He, however
whose turn it is not to play, having in his hand the king
the ombre has called, and who shall trump about with
cither spadille, manille, or basto, or shall even plav down
the king that was called, to give notice of his being the
friend, must not pretend to undertake the vde; nay, he.
must be condemned to be beasted if it appears that he did
it with any fraudulent desigq. 1 1. He who has drawn a
card from his game, and presented it openly in order to
play it, is obliged so to do, if his retaining it may be ei-
ther prejudicial to the game, or give anv intimation to
the friend, especially if the card is a matadure; but be
who plays sans prendre, or calls his own king, is not
subject to this law. 12. None ought to lock upon the
tricks, nor to count aloud what has been played, except
when it is his turn to play, but to let every one reckon
for himself. 13. He who, instead of turning up the trick-*
before any one of his players, shall turn up and discover
Ins game, must be equally beasted with him whose card-
he had so discovered, the one paying one half and the
other the like. 14. He who renounces must be beasted
as many times as he has so done, but if the cards - r«
mixed he is to pay but one beast. 15. If the renounce
prejudices the game, and the deal is not played oul every
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one may take up his cards, beginning at tlie trick where
the renounce was made, and play them over again. 16.

He who shows the game before the deal is out must be

boasted, except he plays sans prendre. 17. None of the

three matadores can be commanded down by an inferior

trump. 18. If he who plays sans prendre with the mata-
dores in his hand, demands only one of them, he must
receive only that he mentioned. 19. He who. instead of

sans prendre, shall demand matadores, not having them;
or he who shall demand sans prendre instead of mata-
dores; cannot compel the players to pay him what is

ready his due. 20. Matadores are only paid when they

are in the hands of the ombre, or of the king his ally,

whether all in one hand, or separately in both. 21. He
who undertakes the vole and does not make it, must pay
as much as lie would have received had he won it. 22.

He who plays and does not make, three tricks is to be

beasted alone, and must pay all that is to be paid; and

if he makes no tricks at all, he mnst also pay to his two
adversaries the vole, but not to his friend.

QUADRUTEDS, in zoology, a class of land animals,

with hairy bodies, and lour limbs or legs proceeding from

the trunk of their bodies; add to this, that the females of

this class are viviparous, or bring forth their young alive,

and nourish them with milk from their teats.

QUADRUPLE, a sum or number multiplied by four,

or taken four times.

QUAIL. See Tetroa.
QUAKERS. By stat. 7 and 8 W. III. c. 27, and 8

G. I. c. 6. quakers making and subscribing the declara-

tion of fidelity mentioned in 1 W. and M. shall not be

liable to the penalty against others refusing to take such

oaths: and not subscribing the declaration of fidelity &c.

they are disabled to vote at the election of members of

parliament.

By 7 and 8 W. III. c. 34, made perpetual by 1 G. I. c
6, quakers, where an oath is required, are permitted to

make a solemn affirmation or declaration of the truth of

any fact; but they are not capable of being witnesses in

any criminal cause, serving on juries, or bearing any

office or place of profit under government, unless they are

sworn like other protestants; but this clause does not

extend to the freedom of a corporation. 1 Lord Hay in.

537.

By stat. 22 G. II. c. 46. an affirmation shall be allow-

ed in all cases (except criminal) where by any act of

parliament an oath is required, though no provision is

therein made for admitting a quaker to make his affir-

mation. See Friends.

QUALEA, a genus of the monandria monogynia class

and order. The calyx is four-parted; corolla two petal-

led; fruit a berry. There are two species, trees of Guiana.

QUAMDIU SE BENE GESSERIT, a clause fre-

quently to be found in 'letters patent of the grant of of-

fices, "as in those to the barons of the exchequer, &c.

where it intimates that they shall hold the same as long

asthey shall behave themselves well. It is said that these

words intend what the law would imply if an office was

granted during life.

QUANTUM MERUIT, inlaw, is an action upon the

case, founded on the necessity of paying a person for do-

ing any thing as much as he deserves.

QUA
QUARE, in law, a term affixed to the title of several

writs: as, 1. Quare ejecit infra terminum, is a writ that
lies for a lessee cast out of his farm before his term is

expired. 2. Quare imped it, a writ that lies for a person that
has purchased an advowson, again him who disturbs
him in the light thereof by presenting a clerk to it when
the church is vacant. This writ differs from what is cal-
led a darrein presentment, because that is brought where
a person or his ancestors formerly presented; but this

lies for him that is purchaser himself. Yet in both these
writs, the plaintiff' recovers the presentation and damages*
though the title to the advowson is recovered only by a
quare imped it. 3. Quare incumbravit is a writ that lies

against a bishop, who, within six months after the va-
cancy of a benefice, confers it on his clerk, while two
others are contesting the right of presentation. 4. Quare
non admisit is a writ that lies where any one has recover-
ed an advowson or presentation, and sending his clerk to

be admitted, the bishop refuses to admit him; in which
case the person that has the presentation may have this

writ against the bishop. 5. Quare non permittit isa writ
that lies for one who has a right to present for a turn
against the proprietary. 6. Quare obstruxit, is a writ
that lies for him who, having a right to pass through
another's grounds, cannot enjoy the same, because the
owner has fenced them up.

QUARTER, the fourth part of anv thing, the frac-

tional expression for which is i. Quarter, in weights, is

generally used for the fourth part of a hundredweight
avoirdupois, or 28lh.

Used as a name of a dry measure, quarter is the fourth

part of a ton in weight, or eight bushels.

Quarter, in heraldry, is applied to the parts or mem-
bers of the first division of a coat that is quartered or di-

vided into four quarters.

Quarter of a point, in navigation, is the fourth part

of the distance between two cardinal points, which is 2°

48'.

Quarter of a ship, is that part of a ship's hold which

lies between the steerage- room and the transom.
Quarter-masters, or quarteers, in a ship of war, are

officers whose business it is to rummage, stow, and trim,

the ship in the hold; to overlook the steward in his deliv-

ery of victuals to the cook, and in pumping or drawing
out beer, or the like. They are also to keep their watch

duly, in conning the ship, or any other duty.

Quarter-sessions. See Sessions.
QUARTERING, in gunnery, is when apiece of ord-

nance is so traversed that it will s'mot on the same line,

or on the same point of the compass, as the ship's quarter

bears.

Quartering, in heraldry, is dividing a coat into four

or more quarters, or quaterings, by parting, couping, &c.

that is, by perpendicular and horizontal lines, &c.

QUARTERS, a name given at sea to the several sta-

tions where the officers and crew of a ship of war are post-

ed in action.

The number of men appointed to manage the artillery

is always in proportion ro the nature of the guns, and the

number and condition of the ship's crew. They are, in

general, as follow, when the ship is well manned, so as

to fight both sides at once occasionally:
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Pounder No. of men.

To a 42 - 15

32 - 13
24 - 11

18 - 9

12 . 7
9 - 6

6 . 5

4 . 4
3 _ 3

intensity, sometimes greenish. Commonly found in cry-
stals in the hollow cavities of agates. Composed, ac-

cording to Rose, of 97.50 silica

0.25 alumina

0.50 oxide of iron and manganese

This number, to which is often added a boy to bring
powder to every gun, may be occasionally reduced, and
the guns nevertheless well managed. The number of men
appointed to the small arms on board his majesty's ships

and sloops of war, by order of the admiralty, are:

Rate of the ship. No. of men to the

small arms.
1st - - 150

2d 120

3d of 80 guns - 100
— of 70 guns - 80
4th of 60 guns - 70
4th - - - 60
5th ... 50
6th 40
Sloops of war - 30

The lieutenants are usually stationed to command the

different batteries, and direct their efforts against the

enemy. The master superintends the movements of the

ship, and whatever relates to the sails. The boatswain,

and a sufficient number of men, are stationed to repair the

damaged rigging; and the gunner and carpenter, wher-

ever necessary, according to their respective offices.

Quarters, close, in a ship, those places where the sea-

men quarter themselves, in case of boarding, for their

own defence, and for clearing the decks, &c.

QUARTZ. This stone, which is very common in

most mountainous countries, is sometimes crystallized,

and sometimes amorphous. The primitive form of its

crystals, according to Mr. Hauy, is a rhomboidal paral-

lelopiped, the angles of whose rhombs are 94° and 86°,

so that it does not differ much from a CHbe. The most

common variety is a dodecahedron, composed of two six-

sided pyramids, applied base to base, whose sides are

isoceles triangles, having the angle at the vertex 40°, and

each of the angles at the base 70°; the inclination of a

side of one pyramid to the contiguous side of the other py-

ramid is 104°. There is often a six-sided prism inter-

posed between the two pyramids, the sides of which al-

ways correspond with those of the pyramids. For a de-

scription and figure of the other varieties of quartz cry-

stals, and for a demonstration of the law which they have

followed in crystallizing, we refer the reader to Rome
de Lisle and Mr. Hauy.
The texture of quartz is more or less foliated. Frac-

ture conchoidal or splintery. Its lustre varies, and also

its transparency, and in some cases it is opaque. It caus-

es a double refraction. Specific gravity from 2.64 to

2.67, and in one variety 2.69. Its colour and appear-

ance are exceedingly various: this has induced mineralo-

gists to divide it into numerous varieties. The common
division is into iivesubspei ies.

1. Amethyst. Colour violet, of different degrees of

98.25

2. Rock crystal. Colourless, or white with different

shades of grey, yellow, brown, and red. Uuallycry-
stalized in the hollows of veins. Transparency 3,4.
Composed, according to Bergman, of

93 silica

6 alumina
1 lime.

100.

3. Milk and rosy red quartz. Colour usually red.

Always in mass, never crystallized. Lustre greasy.
Transparency 2, 3. Found in Bavaria and Finland.
Supposed to contain manganese.

4. Common quartz. A constituent of many moun-
tains. Colours exceedingly numerous, white, grey, brown,
yellow, red, green of various shades. Usually amor-
phous; sometimes crystallized. Its transparancy chiefly

distinguishes it from rock crystal. See Crystal.
5. Trase: usually lake-green, sometimes olive atid pis-

tachio green. Commonly in mass; rarely crystallized.

Cronstedt observes, that quartz in general, and especi-
ally its crystals, are very commonly supposed, when yet
in their soft and dissolved state, to have included within
them some vegetables; for instance, grass and moss.
" This (says he) I cannot absolutely deny; but it d sei v s
carefully to be examined, if that which is shown as a
grass is not an asbestos, or a striated cockle; and the
moss only branched varieties filled with earth, which, by
their being ramose, bear a vegetable appearance. It is

very common in agates, and makes them of less value
than they otherwise would be. This is most generally
the case with those stones which are shown as including
vegetables: and for my own part, I have never been so
fortunate as to meet with any others."

M. Magellan remarks, that quartz is one of the princi-

pal kinds of stone which contain metals. Some of the
Hungarian veins consist entirely of it, and the gold is so
minutely dispersed, that it cannot be discerned by the
best microscopes before it is separated by pounding and
washing. The width of the veins, some of which are half

a fathom, and some still more, repay the trouble and ex-

pences, which the small quantity of gold would not other-

wise counterbalance. Nature has not any where produ-
ced mountains of pure quartz; for though some rocks in

Sweden are ranked among the quartzes, they are un-
doubtedly mixed with heterogenous matters. Near Lau-
terberg upon the Hartz are veins of this stone from one
to three fathoms wide, consisting of a loose sand, in which
they find the copper ore in nests. In the Danish isle of
Anhalt we meet with triangular quartz pebbles. There
are likewise crystals of quartz having water enclosed in

them; some fine pieces of this kind are to be met with in

the imperial cabinet at Vicuna. 8tC

Rock crystals are generally found upon or among
quartz, and are to be met with in all parts of the world.
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The greatest number arc furnished to the European coun-

tries from mount Saint Gothard in Switzerland. Hero

large pieces, weighing from 5 to 800 pounds, were found

at Grimseiberg;oneof 1200 pounds was found some years

ago at Frisbach in the Vahus; and apiece six feet long,

four broad, and equally thick, was found in the island of

Madagascar, a place where these natural productions are

of the most extraordinary size and perfection.

When great quantities of quartz are continually agi-

tated by the sea or river water, they are sometimes re-

duced to such very minute parts as to be easily carried

away, suspended in the water; and there are sands of so

minute a size as to measure less than the two or three

hundredth part of an inch. These are called quick-

sands. Immense tracts of land consist only of loose

sands, particularly along the sea-shore in many parts of

Europe. When sand is about as big as peas, it is called

gravel; and when it is free from saline and heterogene-

ous particles, it is employed in making mortar, and for

other economical purposes. That which is very pure

serves for making Hint-glass, with red calces of lead,

and the proper alkaline flux; but when mixed with fer-

ruginous-black sand, the glass assumes a greenish-black

colour. « This (says M. Magellen) I have seen among
the various specimens of glass made by Mr. E.jDelaval,

F. It. S. who produced a very fine transparent and co-

lourless glass out of the same sand with which he had

made some of that black glass, and this only by separat-

ing from it all the ferruginous mixture."

QUASSIA, a genus of the monogynia order, in the

decandria class of plants, and in the natural method

ranking under the 14th order, gruinales. The calyx is

pentaphyllous; there are five petals; the -ncctarium is

pcntaphyllous; there are from two to five seed-cases,

standing asunder, and monospermous. There are three

species, the amara, simaruba, and excelsa.

1. The quassia amara grows to the height of several

feet, and sends off many strong branches. The wood is

of a white colour and light; the bark is thin and grey;

the leaves are placed alternately on the branches, and

consist of two pair of opposite pinna?, with an odd one

at the end; the flowers are all hermaphrodite, of a bright

red colour, and terminate the branches in long spikes.

It is a native of South America, particularly of Surinam,

and also of some of the West India islands. The root,

bark, and wood, of this tree, have all places in the ma-
teria medica. The wood is most generally used, and is

said to be a tonic, stomachic, antiseptic, and febrifuge.

2. The quassia simaruba is common in all the woody
lands in Jamaica. It grows to a great height and consi-

derable thickness. The trunks of the old trees are black

and a little furrowed. Those of the young trees are

smooth and grey, with here and there a broad yellow

spot. The inside bark of the trunk and branches is

white, fibrous, and tough. It tastes slightly bitter. The
wood is hard, and useful for buildings. It splits freely,

end makes excellent staves for sugar-hogsheads. It has

no sensible bitter taste. The branches are alternate and
spreading. The leaves are numerous and alternate. The
flowers are of a yellow colour, and placed on spikes

beautifully branched.
The fruit is of that kind called a drupa, and is ripe

towards the end of May. It is of an oval shape, is black,

smooth, and shining. The pulp is fleshy and soft; the

taste nauseous and sweet. The nut is flattened, and on
one side winged. r

l lie kernel is small, Hat, and tastes

sweet. The natural number of these drupa? is five on
each common receptacle; but. for the most part there are

only two or three. The roots arc thick, and run at a

small depth, under the surface of the ground to a consi-

derable distance. The bark is rough, scaly, and waited.

The inside when fresh is a full yellow, but when dry
paler. It has but little smell. The taste is bitter, but not

very disagreeable. This is the true cortex simaruba? of

the shops. The shops arc supplied with this bark from

Guiana; but now we may have it from our own islands

at a moderate expense.

Most authors who have written on the simaruba agree,

that in fluxes it restores the lost tone of the intestines,

allays their spasmodic motion, promotes the secretions

by urine and perspiration, removes that lowness of spi-

rits attending dysenteries, and disposes the patient to

sleep; the gripes and tenesmus are taken oft", and the

stools changed to their natural colour and consistence.

In a moderate dose it occasions no disturbance or unea-
siness; but in a large dose it produces sickness at sto-

mach and vomiting- Negroes are less affected by it than
white people. Dr. Cullen, however, says, "We can per-

ceive nothing in this bark but that of a simple bitter; the
virtues ascribed to it in dysentery have not been con-
firmed by my experience, or that of the practitioners in

this country; and leaving what others are said to have
experienced to be further examined and considered by
practioncrs, 1 can only at present say, that my account
of the effect of bitters will perhaps explain the virtues

ascribed to simaruba. In dysentery I have found an in-

fusion of camomile-flowers a more useful remedy."

3. The quassia excelsa, or polygama, was named by
sir Joseph Banks, Dr. Solander, and Dr. Wright. It is

very commonj in the woodlands of Jamaica, is beau-
tiful, tall, and stately, some, being 100 feet long, and 10

feet in circumference eight feet above the ground. The
trunk is straight, smooth, and tapering, sending off its

branches towards the top. The outside bark is pretty
smooth, of a light grey, or ash-colour, from various lich-

ens. The bark of the roots is of a yellow^ cast, somewhat
like the cortex simaruba. The wool is of a yellow co-
lour, tough, but not very hard. It takes a good polish,

and is used as flooring. The flowers are small, of a yel-

lowish-green colour, with a very small calyx. The male
or barren tree has flowers nearly similar to the herma-
phrodite, but in it there are only the rudiments of a
style. The fruit is a smooth black drupa, round-shaped,
and the size of a pea. Except the pulp of the fruit, eve-
ry other part of this tree has an intensely bitter taste.

In taste and virtues it is nearly equal to the quassia of
Surinam. The happiest effects result from the use of this

medicine in obstinate remitting fevers from marsh-mias-
mata, in agues which had resisted the use of Jesuits'
bark, and in dysenteries of long standing. It is in daily
practice in dropsies from debility, either in simple effu-

sions or tincture by itself, or joined with aromatics and
chalybeates. Dr. Drumwond, an eminent physician in

Jamaica, prescribes it with great success in the above
cases, as well as in amer.orrheea, chlorosis, dyspepsia,
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and in that species of pica called dirt-eating, so fatal to

a nu id bet- of negroes.

The bark of the quassia polygama, but especially the

wood, is intensely bitter. They may both be used in va-

rious forma. In certain cases of dropsy, aromatics and
preparations are joined to it, also in amenorrhoea and
chlorosis; and in worm fevers, the cabbage-bark, or other

vegetable anthelmintics.

Quassia., in chemistry. Many vegetable substances

have an intensely bitter taste, and on that accoant are

employed in medicine, by brewers, &c. This is the case

with the wood of the quassia amara and excelsa, the

common quassia of the'shops; with the roots of the gen-

tians lutca, common gentian; the leaves of the hamulus
lupulus or hop; the bark and wood of the spartium sco-

parimn, or common broom; the flowers and leaves of the

anthemis nobiiis or chamomile; and many other substan-

ces. These bodies owe their bitter taste to the presence

of a peculiar vegetable substance differing from every

other which may be distinguished by the name of the bit-

ter principle.

No chemical examination of this substance has been

hitherto published; nor indeed are we in possession of

any method of separating it from other bodies, or of as-

certaining its presence. At the same time it cannot be

doubted that it possesses peculiar characters; and its ac-

tion on ihe animal economy renders it an object of im-

portance.

1 . When water is digested over quassia for some time,

it acquires an intensely bitter taste and a yellow colour,

but no smell. When water thus impregnated is evapora-

ted to dryness in alow heat, it leaves a brownish-yellow

substance, which retains a certain degree of transparen-

cy. It continues ductile for some time, but at last be-

comes brittle. This substance we might consider as the

bitter principle in a state of purity. If it contains any

foreign body it must be in a very minute proportion.

This substance is found to possess the following proper-

ties: 1. Its taste is intensely bitter. Colour brownish-

yellow. 2. When heated, softens, and swells, and black-

ens; then burns away without flaming much, and leaves

a small quantity of ashes. 3. Very soluble in water and
alcohol. 4. Does not alter the colour of infusion of lit-

mus. 5. Lime water, barytes wa'er, and strontian water,

occasion no precipitate. Neither is any precipitate thrown

down by silicated potass, aluminated potass, or sulphat

of magnesia. 6. The alkalies occasion no change in the

diluted solution of the hitler principle. 7. Oxalat of am-
monia occasions no precipitate. 8. Nitrat of silver ren-

ders the solution muddy, and a xevy soft flaky yellow

precipitate falls slowly to the bottom. 9. Neither cor-

rosive sublimate nor nitrat of mercury occasions any
precipitate. 1 0. Nitrat ofcopper, and the am moniacal solu-

tion of copper produce no change; but muriat of copper
gives the white precipitate, which falls when this liquid salt

is dropt into water. 1 1. Sulphat and oxymuriatof iron oc-

casion no change. 12. Muriat of tin renders the solution

muddy, but occasions no precipitate, unless the solution

is concentrated; in that case a copious precipitate falls.

1 3. Acetat of lead occasions a very copious white pre-

cipitate. But the nitrat of lead produces no change. 14.

Muriat of zinc occasions no change. 15. Nitrat of bis-

muth produces no change, though when the salt is dropt

into pure water, a copious white precipitate appears. 16.

Tartar emetic produces no change; but when the muriat
of antimony is used, the white precipitate appears, which
always falls when this salt is dropt into pure water. 17.

Muriat and arseniat of cobalt occasion no change. 18.

Arseniat of potass produces no effect. 19. Tincture of

nutgalls, infusisn of nutgalls, gallic acid, occasion no
effect.

These properties arc sufficient to convince us that the
bitter principle is a substance differing considerably from
all the other vegetable principles. The little effect of the
different reagents is remarkable. Nitrat of silver and
acetat of lead are the only two bodies which throw it

down. This precipitation cannot be ascribed to the pre-
sence of muriatic acid; for if muriatic acid was present,
nitrat of lead would also be thrown down. Besides, the
flakes introduced by nitrat of silver are too light, and
indeed have no resemblance whatever to muriat of sil-

ver. The precipitate by acetat of lead is very copious.
This salt is therefore the best substance for detecting the
presence of the bitter principle, when we are certain
that no other substance is present which throws down
lead.

QUEEN, a woman who holds a crown singly. The
title of queen is also given by way of courtesy to her
that is married to a king, who is called by way of dis-
tinction queen-consort.

A queen-consort is inferior to the king, and is really
his subject, though, as the king's wife, she has several
prerogatives above other women. Though an alien, she
may purchase lands in fee-simple, without either natural-
ization or denization. She may present to a benefice.
She shall not be amerced if she is nonsuited in any ac-
tion; and may not be impleaded till first petitioned. To
conspire her death, or violate her chastity, is high trea-
son. She has an ancient peculiar revenue called queen-
gold; besides a very large dower, with a royal court,
and officers of her own. No person here must marry a
queen dowager without the licence of the succeeding
king, on pain of forfeiting his lands and goods; but
though she marry any of the nobility, or even one un-
der that degree, she does not lose her dingnity.
QUERCUS, the oak-tree, a genus of the polyandria

order, in the monoecia class of plants, and in the natural
method ranking under the 50th order, amentaccse. The
calyx is nearly quinquefid; there is no corolla; the sta-
mina are from five to ten in number. The female calyx
is monophyllous, very entire, and scabrous. There is no
corolla; the styles are from two to five; and there is an
ovate seed.

There arc 26 species, the most. remarkable are: 1.

The robur, or common English oak, from about 60 or
70 to 100 feet high, with *a prodigious large trunk and
spreading head. There is a variety having the leaves finely
striped with white. This species grows in great abundance
all over England, in woods, forest, and hedge rows, and
is supposed to continue its growth many centuries. H. The
priuus, or chesnut-leaved American oak, grows 50 or 60
feet high; having large oblong-oval smooth leaves, pointed
both ways, the edges sinuated-serrated, with the sinuses
uniformly round. 3. The phcllos, or willow-leaved
American oak. grows 40 or 50 feet high, having long,
narrow, smooth, entire leaves, like those of the willow!
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There is a variety called the dwarf willow-leaved oak. 4.

Tlie alba* or white Virginia oak, grows 30 or 40 feet

high, having a whitish bark, with long obliquely pinnati-

fid light-green leaves, the sinuses and angles obtuse. 5.

The nigra, or black Virginian oak, grows 30 or 40 feet

high, having a dark-coloured bark, large wedge-shaped
slightly-triiobated leaves. 6. The rubra, or red Virginian
oak, grows about 60 feet high, having a dark-greyish
bark, long obtusely-sinuated leaves, with the sinuses ter-

minated by bristly points, and sometimes red spotted

veins, but generally dying in autumn to a reddish colour,

remaining on the trees late in the season. 7. The eseu-

lus of Pliny, or cut-leaved Italian oak, grows about 30
feet high, having a purplish bark, oblong dceply-sinuat-

ed smooth leaves, and long slender close-sitting acorns
in very large cups. 8. JEgilops, or large prickly-cupped
Spanish oak, grows 70 or 80 feet high, or more, with a

very large trunk, and widely spreading head, having a

whitish bark, large oblong-oval deeply-serrated smooth
leaves, the serratures bowed backward, and large acorns

placed in singularly large prickly-cups. This is a no-

ble species, almost equal ingrowth to our common Eng-
lish oak. 9. Cerris, or smaller prickly-cupped Spanish

oak, grows 30 or 40 feet high, and has oblong lyre-sha-

ped pinnatifid tranversely-jagged leaves, downy under-

neath, and small acorns placed in prickly cups. 10. The
ilex, or common evergreen oak, grows 40 or 50 feet high,

having a smooth bark, oval and oblong undivided ser-

rated petiolated leaves, downy and whitish underneath.

The varieties are, broad-leaved, narrow-leaved, and
sometimes both sorts, and other different-shaped leaves

on the same tree; also sometimes with sawed and prickly

leaves. 11. The gramuntia, or Montpelier holly-leaved

evergreen oak, grows 40 or 50 feet high; and has oblong-

oval, close-sitting, sinuated, spinous leaves, downy un-

derneath, bearing a resemblance to the leaves of holly.

12. The suber, or cork-tree, grows 30 or 40 feet high,

having a thick, rough, fungous, cleft bark, and oblong-

oval, undivided, serrated leaves, downy underneath.

This species furnishes that useful material cork, it being

the bark of the tree; which becoming of a thick fungous

nature, under which, at the same time, is formed a new
bark, and the old being detached for use, the tree still

lives, and the succeeding young bark becomes also of the

same thick spongy nature in six or seven years, fit for

barking, having likewise another fresh bark forming un-

der it, becoming cork like the others in the like period

of time: and in this manner these trees wonderfully fur-

nish the cork for use. The tree grows in great plenty in

Spain and Portugal, and from these countries we re-

ceive the cork. The Spaniards burn it, to make that

kind of light black we call Spanish black, used by pain-

ters. Cups made of cork are said to be good for hec-

tical persons to drink out of. The Egyptians made cof-

fins of cork, which being lined with a resinous composi-

tion, preserved dead b.idics uncorrupted. The Spaniards

line stone walls with it, which not only renders them
very warm, but corrects the moisture of the air. 13. The
coccilera, scarlet, or kermes oak, grows but 14 or 15

feet high, branching all the way, and of bushy growth,
with large oval, undivided, indented, spinous leaves, and
producing small glandular excrescences, called kermes,

or scarlet grain, used by the dyers. The small scarlet

glands found in this tree are' the effect of certain insects
depositing their eggs betwixt the bark of the branches
and leaves, causing an extravasation of the sap, and form-
ing the excrescence or substance in question, which be-
ing dried is the kermes or scarlet pastel. 14. The Mo-
lucca, Moluccan oak, commonly calied American live

oak, grows about 40 feet high, having oval, spear-shap-
ed, smooth, entire leaves, and small, oblong, eatable
acorns.

All the above produce flowers annually in the spring,

about April or May, of a yellowish colour, but make no
ornamental appearance, and are males and females sepa-
rated in the same tree, the males being in loose amen-
tums, and the female sitting close to the buds in thick
leathery hemispherical calyxes, succeeded by the fruit or
acorns.

The English oak claims precedence as a timber-tree,
for its prodigious height and bulk, and superior worth
of its wood. Every possessor of considerable estates
ought therefore to be particularly assiduous in raising
woods of them; which is effected by sowing the acorns
either in a nursery and the plants transplanted where
they are to remain, or sown at once in the places where
they are always to stand. All the sorts will prosper in

any middling soil and open situation, though in a loamy
soil they are generally more prosperous; however, there
are but few soils in which oaks will not grow; they will

even thrive tolerably in gravelly, sandy, and clayey land,
as may be observed in many parts of this country of the
common oak.

The oak is remarkable for its slowness of growth, bulk,
and longevity. It has been remarked that the trunk has
attained to the size only of fourteen inches in diameter,
and some to twenty, in the space of fourscore years. As
to bulk, we have an account of an oak belonging to lord
Powis, growing in Broomfield-wood, near Ludlow in

Shropshire, in the year 1764, the trunk of which mea-
sured 68 feet in girth, 23 in length, and which, reckon-
ing 90 feet for the larger branches, contained in the whole
1455 feet of timber, round measure, or 29 loads and five

feet, at 50 feet to a load.

In the opinion of many, the Cowthorp oak near We-
therby, in Yorkshire, is the father of the forest. Dr.
Hunter, in his edition of Evelyn, has given an engraving
of it. Within three feet of the surface, he says, it mea-
sures 16 yards, and close to the ground 26. In 1776,
though in a ruinous condition, it was 85 feet high, and
its principal limb extended 16 yards from the bole. The
foiiage was very thin. If this measurement was taken as
the dimensions of the real stem, the size of this tree would
be enormous; but, like most very large trees, its stem is

short, spreading wide at the base, the roots rising above
the ground like buttresses to the trunk, which is similar

not to a cylinder but to the frustrum of a cone. Mr.
Marsham says, " I found it in 1768, at four feet, 40 feet

6 inches; at five feet, 36 feet 6 inches; and at six feet, 32

feet 1 inch." In the principal dimensions then, the size

of the stem, it is exceeded by the Bentley oak, of which
the same writer gives the following account: " In 1759
the oak in Holt-forest, near Bentley, was at seven feet,

34 feet. There is a large excrescence at five and sixfett

that would render the measure unfair. In 1778 this tree

was increased half an inch in 10 years. It does not ap-



QUERCUS.

pear to be hollow, but by the trifling increase I C(

if. not sound." These dimensions, however, are (

conclude

exceed-

ed by those of the Boddington-oak. It grows in a piece

of rich grass land, called the old orchard ground, belong-

ing to Boddington manor-farm, lying nearthe turnpike-

road between Cheltenham and Tewksbury, in the vale of

Gloucester. The stem is remarkably collected at the

root, the sides of its trunk being much more upright than

those of large Irees in general; and yet its circumference

at the ground is about 20 paces; measuring with a two-

foot rule, it is more than 18 yards. At three feet high it

is 42 feet, and where smallest, i. e from five to six feet

hi-di, it is 36 feet. At six feet it swells out larger, and

forms an enormous head, which has been furnished with

huge, and probably extensive, arms. But time and the

fury of the wind have robbed it of much of its grandeur,

and the greatest extent of arm in 1783 was eight yards

from the stem.

In the Gentleman's Magazine for May 1794, we have

an account of an oak-tree growing in Penshurst-park in

Kent, together with an engraving. It is called the bear

or bare oak, from being supposed to resemble that which

Camden thought gave name to the county of Berkshire.

The dimensions or" the tree are these :

Feet. Inches.

Girth close to the ground 25 6

Ditto one foot from ditto 27 6

Ditto live feet from ditto 24

Height taken by shadow 73

Girth of lowest, but not largest limb 6 9

With respect to longevity. Linnaeus gives account of

an oak 260 years old; but we have bad traditions of some

in England "(how far to be depended upon we know not)

that have attained to more than double that age. Mr.

Mai sham, in a letter to Thomas Beevor, Esq. Bath Pa-

pers, vol. i. p. 79, makes some very ingenious calcula-

tions on the age of trees, and concludes from the increase

of the Bentley oak, &c. that the Fortworth chesnut is

1100 years old.

Besides the grand purposes to which the timber is ap-

plied in navigation and architecture, and the bark in tan-

ning of leather, there are other uses of less consequence,

to which the different puts of this tree have been refer-

red. The higlilanders use the bark to dye their yarn of

a brown c..'--r. «r mixed with copperas of a black colour.

OaJs Saw-dust is also a principal ingredient in dyeing

drabs, especially in fustian. The acorns are a good food

to fatten swine and turkeys; and alter the severe winter

of tbc'year 1709, the poor people in France were misera-

bly constrained to eat them themselves. There are, how-

ever, acorns produced from another species of oak, which

are eaten to this day in Spain and Greece, with as much
pleasure as chesnuts, without the dreadful compulsion of

hunger.
Quicacca marina, the sea oak. Sec Fucus.
QUE 111A, a genua of the trigynia order, in tlie trian-

dria class *>f plants, and in the natural method ranking

under the 22d order, raryophillei. The calyx is penta-

ph\llous: there is no corolla; tiie capsule is unilocular,

and trivalvrd, with one seed. There are three species,

viz. hispanica, canadensis, and trieliotoma.

QUICK, or Quickset hrdgk, among gardeners,
denotes all live hedges, of whatsoever sort of plants they
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arc composed, to distinguish them from dead hedges; but

in a more strict sense of the word, it is restrained to

those planted with the hawthorn, or Crataegus oxyacan-
tha, under which name these young plants, or sets, are

sold by the nursery-gardeners, who raise them for sale.

SliK Cr.VT.EGU8.
Quick-silver. See Mercury.
QUILTING, a method of sewing two pieces of silk,

linen, or stuff, on each other, with wool or cotton between
them; by working them all over in the form of chequer or

diamond work, or in flowers. The same name is also

given to the stuff so worked.
QUINCE. See Pmcs.
QU1NCHAMALIA, a genus of the pentandria mono-

gyn/.a class and order. The calyx is inferior, five-toothed;

corolla tubular, superior; antb. sessile, seed one. There
is one species, a herb of Chili.

QUINCUNX, in Roman antiquity, denotes any thing
that consists of five-twelfth parts of another, but particu-
lar of the as.

Quincunx order, in gardening, a plantation of trees,

disposed originally in a square, and consisting of a five

trees, one at each corner, and a fifth in the middle; or a
quincunx is the figure of a plantation of trees, disposed in
several rows, both length and breadthwise, in such a man-
ner, that the first tree in the second row commences in
the centre of the square formed by the two first trees in
the first row, and the two first in the third, resembling
the figure of the five at cards.

QUINDECAGON, in geon e
l
ry, a plane figure with

15 sides and 15 angles, which, if the sides are all equal,
is termed a regular quindecagon, and irregular when
otherwise.

The sides of a regular quindecagon inscribed in a cir-
cle is equal in power to the half-difference between the
side of the equilateral triangle, and the side of the penta-
gon inscribed in the same circle; also the difference of the
perpendiculars let fall on both sides, taken together.
QUINQUINA. See Cinchona, and Pharmacy.
QUINT1LE, in astronomy, an aspect of the planets

when they are 72 degrees distant from one another, or a
fifth part of the zodiac.

QUIRK of paper, a quantity of 24 or 25 sheets.
QUiSQUALIS, a genus of the monogynia order, in

the decandria class of plants, and in the natural method
ranking under the 3 1st order, veprecula?. The calyx is

quinquefid and filiform; the petals live; the fruit is aquin-
que-angular plum. There is only one species, viz. indi-
ca, a shrub of the East Indies.

QUI TAM, in law, is where an action is brought, or
an information exhibited, against a person, on a penal
statute, at the suit of the king ami the party or informer,
when the penalty for breach of the statute is directed to be
divided between them; in that case, the informer prose-
cutes as well for the king as himself.

QUIT-CLAIM, in law, signifies a release of any ac-
tion that o)»<> person has against another, it signifies
also a quitting a claim or title to lands.

Quit-rent, in law, a small rent that is payable by the
tenants of most manors, whereby the tenant goes quit and
free from all other services. Am iontly tins pa) ment was
called white-rent, on account that it was paid in silver
coin, and to distinguish it from rent- corn.
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QUOIN, or Coin, on board a ship, a wedge fastened

on the deck close to the breech of the carnage of a gun,

to keep it firm up to the ship's side.

QUOITS, a kind of exercise or game known among

the ancients under the name discus.

QUO MINUS, is a writ which issues out of the court

'if exchequer to the king's farmer or debtor, for debt,

trespass, &c. Though this writ was formerly granted

only to the king's tenants or debtors, the practice now is

become general for the plaintiff to surmise, thnt by the

wrong the defendant does him, he is the less able to sa-

tisfy "his debt to the king, by which means jurisdiction is

given to the court of exchequer to determine the cause.

This writ is to lake the body of the defendant in like man-

R A J

ner as the capias in the common pleas, and the writ of

latitat in the. king's bench.

Quo- warranto, in law, a writ which Hes against a

person or corporation that usurps any franchise or li-

berty against the king; as to have a fair, market, or the

like, in order to oblige the usurper to sbow by what right

and title he holds or claims such franchise. This writ

also lies for mis-user or non-user of privileges granted.

The attorney-general may exhibit a quo-warranto in the

crown office against any particular persons, or bodies

politic or corporate, who use any franchise or privilege

without having a legal grant or prescription for the same;

and a judgment obtained upon it is final, as being a wrii

of right.

R.

Rthe seventeeth letter of our alphabet. In the notes

} of the ancients, R. or RO. signifies Roma; R. C.

Roman civitas; R. G. C. reigerenda^ causa; R. F. E. D.

recte factum et dictum; R. Or. F. regis filius; R. P. res

publica, or Romana principes; and R. R. R. F. F. F. res

Romana ruet ferro, fame, flamma.

Used as a numeral, R anciently stood for eighty, and

with a dash over it, thus R, for 80,000; but the Greek

r, or », signified 100.

In (he prescriptions of physicians, R or B stands for

recipe, i. e. take.

RABBETING, in carpentry, the plaining or cutting

of channels or grooves in boards. In ship-carpentry, it

signifies the letting-in of the planks of the ship into the

keel; which, in the rake and run of a ship, is hollowed

away, that the planks may join the closer.

RABBIT. See Lepus.

RACHITIS. See Medicine.
RACK. See Akkack.
RACKOON. See Ursus.
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RADIAL CURVES, are curves of the spiral kind,

whose ordinates, if they may be so called, all terminate

in the centre of the including circle, appearing like radii

of that circle, whence the name.

RADIALIS, or Radijsus. See Anatomy.
RADIANT. See Heraldry.
RADIATED FLOWERS. See Botany.

RADIATION, the act of a body emitting or diffusing

rays of light all round as from a centre.

RADICLE. See Plants-, physiology of, Botany,

and Gbrmtwatios.
RADIUS, in geometry, the semidiameter of a circle,

or a right line, drawn from the centre to the circumference.

See Circle, and Geometry.
Radius. See Anatomy.
RAFT, a sort of float, formed by an assemblage of

various planks or pieces of timber fastened together side

by side, so as to be conveyed more commodiously to any

short distance in a harbour or road than if they were

srparate. The timber and planks with which merchant-

ships are t?.dcn, in the different parts of the Baltic-Sea,

are attached together in this manner, in order to float

them off to the shipping.

RAFTERS, in building, are pieces of timber, which

9

standing by pairs on the raising-piece, meet in an angle

at the top, and form the roof of a building. It is a rule

in building, that no rafters should stand farther than 12

inches from one another: and as to their sizes or scant-

lings, it is provided by act of parliament, that principal

rafters, from 19. feet six inches* to 14 feet six inches

long, shall be five inches broad at the top, and eight at

the bottom, and six inches thick. Those from 14 feet six

inches to 18 feet six inches long, to be nine inches broad

at the foot, seven inches at the top, and seven inches thick;

and those from 18 feet six inches, to 21 feet six ihclics

long, to be 10 inches broad at the foot, eight at he top,

and eight thick. Single rafters, eight feet in length,

must have four inches and a half, and three inches three

quarters, in their square. Those of nine feet long, must

be five and four inches square
Principal rafters should be nearly as thick at the bot-

tom as the beam, and should diminish in their length

one-fifth or one-sixth of their breadth; the king-posts

should be as thick as the principal rafters; and their

breadth according to the size of those that are intended

to be let into them, the middle part being left somewhat

broader than the thickness.

RAG WORT. See Senecis.

RAGG, roxvley, a genus of stones belonging to the

siliceous class. It is of a dusky or dark-grey colour,

with many small shining crystals, having a granular

texture, and acquiring an ochry crust by exposure to th»

air. The specific gravity is 2.748. It becomes magnetic

by being heated in an open lire. In a strong fire it melts

without addition, but with more difficulty than basaltes.

It was analysed by Dr. Withering, who found that 100

parts of it contain 47.5 of siliceous earth, 32.5 of argil,

and 20 of iron.

RAJA, ray, a genus of fishes of the class amphibia,

and of the order nantes. The generic character is, mouth

situated beneath the head, transverse, beset with teeth;

spiracles beneath, five on each side the neck; body in

most species sub-rbomboidal.

This genus, of which there are 19 species, is distin-

guished by the remarkable breadth and thinness of the

body, the pectoral fins appearing like a continuation of

the sides themselves, being covered with the common skin.

Their rays are cartilaginous, straight, and furnished with
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numerous swellings or knots; the teeth are very numer-
ous, small, and placed in ranges over the lips or edges

of the mouth; the eyes are furnished with a nictitating

membrane or skin, which can at pleasure be drawn over

them like an eyelid; and at some distance above the

eyes are situated the nostrils, each appe/.ring like a large

and somewhat semilunar opening edged with a reticulated

skin, and furnished internally with a great many lami-

nated processes divided by a middle partition; they are

guarded by an exterior valve: behind the eyes are also a

pair of holes communicating with the mouth and gills:

these latter, taken together, present a vast extent of sur-

face: the young are contained in oblong square capsules,

with lengthened corners, and arc discharged at distant

intervals, the young animal gradually liberating itself

from its confinement, and adhering for sometime by the

umbilical vessels. The rays in general feed on the smal-

ler kind of crabs, testacea, marine insects, and fishes.

They are constant inhabitants of the sea, lying concealed

during part of the winter among the mud or sand, from
which they occasionally emerge and swim to unlimited

distances.

1. Raja batis, of a rhomboid shape. The skate is one

of the largest of the European rays, sometimes weighing

from one to two hundred pounds; and even, according to

some accounts, not less than three. Its general colour

on the upper parts is a pale cinereous brown, varied with

several darker or blackish undulations; the under part

is white, marked with numerous, distant, black specks;

in the mah-, the pectoral fins are beset towards their tips

or edges with numerous small spines; on each side the

tail, at some distance from the base, is a sharp spine; se-

veral very strong ones run down the back of the tail, and
in some specimens a row of smaller ones is visible on

each side. As an edible fish, the skate is considered as

one of the best of it's tribe, and is an established article

in the European markets, being found in great plenty

in the adjoining seas, where it usually frequents the

shores in the manner of flat fish. It breeds in the month
of March and April, and deposits its ova from May to

September. We are informed by Mr. Willughby, that

a skate of 200 pounds weight was sold in the fish-market

at Cambridge to the cook of St. John's college in that

university, and was found sufficient to dine the whole

society, consisting of more than 120 persons. In October

the skate is usually poor and thin, begins to improve in

November, and grows gradually better till May, when
it is considered as in its highest perfection.

Raja clavata, the thornback, grows to a very conside-

rable size, though rarely equal in magnitude to the skate.

In its general appearance it resembles that fish, but is

somewhat broader in proportion, and is easily distin-

guished from the skate by the very strong curved spines

with which its upp r surface is covered: these arc most
conspicuous down the middle and on each side of the

back, vh re four or six, of much larger size than the

rest, are generally seen; the remaining parts being fur-

nished with many scattered spines of smaller size, inter-

mixed with still more minute ones, and the whole skin

is of a rough or shagreen-like surface: the back is mark-
ed with an uncertain number of pale or whitish round
spots, of different Sizes* and which are commonly sur-

rounded with a blackish or dark coloured edge; these

spots arc said to he caused by the shedding of tiic Bp

at different intervals; along the middle of the back runs

a single row of strong spines, continued to the tip of the

tail; and it often happens that there are three ur even

five rows of spines on this part: the colour of the skin is

a brownish grey, with irregular blackish or dusky varie-

gations; the under part is white, with a slight cast of

flesh-colour; and about the middle of the b*>dy, as well

as on the fins, are disposed several spines* similar to those

on the upper side, but less strong: the cartilage dividing

the upper and lower portions of the body, is in this spe-

cies remarkably conspicuous; but since a similar appear-

ance exists in several other species, it cannot be of much

importance in the specific character.

The thornback is an inhabitant of the Mediterranean

and other seas, and is in some esteem as a food, though

not equal to the skate in goodness.

3. Raja chagrinea, shagreen ray. Body less broad in

proportion than in most others of this division; snout

long and pointed, and furnished with two rows of spines;

several others are placed in a semicircle towards the

eyes, of which the iris is sapphire-coloured; both sides

of the tail are armed with numerous smaller ones; the

whole upper surface of the animal is roughened by nu-
merous small granules like those on the skin of some of

the shark tribe, and particularly of the great dog-
shark, of the skin of which is prepared the substance
known by the name of shagreen; colour above cinereous

brown, beneath white. Native of the European seas.

4. Raja pastinaca, sting ray, with slender tail, gene-
rally armed with a spine. Shape subrhomboidal, but
somewhat approaching to ovate, the pectoral fins being
less pointed than in some of this division; snout pointed;

body more convex than in the preceding rays; colour of

the whole animal above yellowish olive, with the back
darkest, and approaching, in some specimens, to a blue-

ish brown; beneath whitish; tail without fin, of conside-
rable length, very thick at the base, and gradually ta-

pering to the extremity, which is xevy slender; near the
middle it is armed, on the upper part, with a very long,
flattened, and very sharp-pointed bone or spine, finely

serrated in a reversed direction on both sides; with this

the animal is capable of inflicting very severe wounds on
such as incautiously attempt to handle it; and it answers
the purpose both of an offensive and defensive weapon:
it is annually cast, and as it frequently happens that the
new spine has arrived at a considerable size before the
old one has been cast, the animal is occasionally found
with two, in which state it has been sometimes errone-
ously considered as a distinct species. This fish is said
not to grow to so large a size as many others of the ge-
nus: it is an inhabitant of the Mediterranean, Atlantic,
and Indian seas, and is numbered among the edible ravs.
On account of the danger attending the wounds iuAVird
by the spine, it is usual with the fishermen to cut off the
tail as soon as the fish is taken; and it is said to be ille-

gal in France, and some other countries, to s« II the ani-
mal with the tail sfill adhering. It is hardly necessary
to observe, that the spine is perfectly void of any venom-
ous quality, though formerly supposed to contain a most
active poison; and that the effects sometimes produced
by it are entirely those arising from deep pun hire -\nd
laceration, which if taking place in a tendinous part, nr
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g i.'". a krgrr nerves and blood-vessels, have often

proved fatal.

The general habits of the animal are similar to those

of the rest of t he genus, often lying flat and in ambus-

cade on the soft mud at t lie bottom of the shores which it

frequents, and seizing' its prey by surprise, and at other

times pursuing it through the depths of the ocean.

5. Raja aquila, eagle ray. This species grows to a

very great size, sometimes measuring ten, twelve, or

even fifteen feet in length.

G. Raja scphen, pearled ray. Shape subrhomboid;

the upper part of the body, measured from the tips of

the pectoral fins, which are obtuse, farming a half-rhomb;

the lower part, from the tips of the pectoral fins to the

tail, forming a half-circle; snout small and slightly point-

ed; ventral fins rather small and rounded; tail more than

twice the length of the body, gradually tapering to a fine

point, furnished beneath the middle part with a shallow

iin running to a considerable distance, and above with a

strong and sharp spine, as in the sting ray and many
others, and sometimes two spines are found instead of

one; hack, from between the eyes to some distance be-

yond the base of the tail, covered with pretty close-set

tubercles or granules, three of which, in the middle of

the back, are far larger than the rest, and resemble

three pearls disposed in a longitudinal direction on that

part: colour of the whole animal deep cinereous-brown

above, and reddish white beneath: grows to a large size,

sometimes measuring eleven feet from the snout to the

end of the tail. Native of the Red Sea.

It is from the skin of this species, according to Ce-

pede, that the beautiful substance called gal achat by the

French is prepared; and which being coloured with blue,

green, or red, according to the fancy of the artist, and

afterwards polished, is so frequently used for various

kinds of cases, telescope-tubes, &c. For this purpose

the smaller or younger specimens are preferred; the tu-

bercles in the more advanced or full-grown animals be-

ing too large for the uses above-mentioned.

V. Raja diabolus, demon ray, with bilobate front.

This highly singular animal, in point of general shape,

is allied to the eagle ray, but with a much greater ex-

tent of pectoral fins, appearing extremely broad in pro-

portion to its length; the head, which is of moderate size,

is straight or rectilinear in front, each side projecting

into a vertically flattened and slightly painted lobe or

wattle, of nearly two feet in length, and giving somewhat

the appearance of a pair of horns; the pectoral fins arc

of a s«t»triangular figure, curving downwards on each

side, and terminating in a point; the back is very slight-

ly elevated into a somewhat pyramidal form; and at its

lower part is situated the dorsal fin, which is of a length-

ened shape, and inclines backwards. This species is an

inhabitant of the Mediterranean, Atlantic, and Indian

seas. It is said to be chiefly observed about the Azores,

where it is known by the name of mobular.

8. Raja torpedo, of a rounded shape. The torpedo

lias been celebrated both by ancients and moderns for

its wonderful faculty of causing a sudden numbness or

painful sensation in the limbs of those who touch or han-

dle it. This power the ancients, unacquinted with the

theory of electricity, were contented to admire, without

attempting to explain^ and, as is usual in similar cases,

magnified it into an effect little short of what is common-
ly ascribed to enchantment* Thus we are told by Op-
pian, that the torpedo, conscious of his latent faculty,

when caught by a hook, exerts it in such a manner, that,

passing along the line and rod, it benumbs the astonished

fisherman, and suddenly reduces him to a state of help-

less stupefaction. See Electricity and Galvanism.
The body of tbe torpedo is of a somewhat circular

form, perfectly smooth, slightly convex above, and mark-
ed along each side of the spine by several small (Hires or

foramina: the colour of the upper surface is usually a

pale reddish-brown, sometimes marked by five large,

equidistant, circular, dusky spots with paler centres; the

under surface is whitish, or flesh-coloured. The torpedo,

however, is observed to vary considerably in tiie cast

and intensity of its colours. The general length of tlte

torpedo seems to be about eighteen inches or two feet,

but it js occasionally found of far larger dimensions;

specimens having been taken on our own coasts of the

weight of fifty, sixty, and even eighty pounds.

The torpedo is an inhabitant of most seas, but seems

to arrive at a larger size in the Mediterranean than else-

where. It is generally taken with the trawl, but has been

sometimes known to take a bait. It commonly lies in

water of about forty fathoms depth, in company with

others of this genus. It preys on smaller fish, and ac-

cording to Mr. Pennant, a surmullet and a plaisc have

been found in the stomach of two of them; the surmullet,

as Mr. Pennant well observes, is a fish of that swiftness,

that it would be impossible for the torpedo to take it by

pursuit; we must therefore suppose that it stupifics its

prey by exerting its electric faculty. The torpedo of-

ten inhabits sandy places, burying itself superficially, by

flinging the sand over it, by a quick flapping of all the

extremities. It is in this situation that it gives its most

forcible shock, which is said to throw down the astonish-

ed passenger that inadvertently treads on the animal.

The torpedo, with respect to its general anatomy, does

not materially differ from the rest of the ray tribe, ex-

cept in its electric or galvanic organs.

It appears that the electric organs of the torpedo con-

stitute a pair of galvanic batteries, disposed in tbe furm

of perpendicular hexagonal columns. In the gymnotus

clectricus, on the contrary, the galvanic battery is dis-

posed lengthwise on the lower part of the animal.

Spallanzani informs us, that some few minutes before

the torpedo expires, the shocks which it communicates,

instead of being given at distant intervals, takesplace in

quick succession, like the pulsations of the heart: they

are weak, indeed, but perfectly perceptible to the hand

when laid on tbe fish at this juncture, and resemble very

small electric shocks. In the space of seven minutes, no

less than 360 of these small shocks were perceived. Spal-

lanzani also assures us of another highly curious fact,

which he had occasion to verify from his own experi-

ence, viz. that the young torpedo can not only exercise

its electric faculty as soon as horn, but even while it is

yet a foetus in the body of the parent animal. This fact

was ascertained by Spallanzian on dissecting a torpedo in

a pregnant state, ami which contained in its ovarium

several roundish eggs of different sizes, and also two

perfectly formed foetuses, which, when tried in the usual

manner, communicated a veiy sensible electric shock,.
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this was still more perceptible when the little animals

were insulated by being placed on a plate of glass.

The electrify of the torpedo is altogether voluntary,

and sometimes, if the animal is not irritated, it may he

touched or even handled without being provoked to ex-

ert its electric influence.

9. Raja rhinobatos, of a lengthened shape. This re-

markable species seems from its habit to connect in some
degree the genera of raja and squalua, the body being

much longer than in the preceding kinds of ray: the

sn nit is lengthened, but nut very sharp; and the body,

which is moderately convex above, and flat beneath, gra-

dually tapers from the shoulders to the tail, which is fur-

nished above with two fins ol an oblong shape, and situ-

ated at a considerable distance from each other; the tip

of the tail is als > dilated into an oblong fin. The colour

of the whole animal is a dull earthy-brown, paler be-

noath, and the skin is every where roughened by minute
tubercles. This fish is said to grow to the length of about

four feet, and is a native of the European seas. It is ob-

served to be more frequent about the coasts of Naples
than elsewhere.

RAJAN I A, a genus of the hexandria order, in the

diteeia class of plants, and in the natural method rank-

ing under the 1 1th order, scrmentacejc. The male calyx

is sexparite; there is no corolla.. The female calyx as in

the male, without any corolla; there are three styles;

the fruit is roundish, with an oblique wing, inferior.

There are seven species, climbing plants of the West In-

dies.

RAIL, in ornithology. See Rallus.
RAIN. See Meteorology.
RAINBOW. See Optics.
RAISING-IMKCES, in architecture, arc pieces that

lie under the beams, and over the posts or puncheons.

RAISINS, grapes prepared by suffering them to re-

main on the vine till they are perfectly ripe, and then

drying them in the sun, or by the heat of an oven. The
difference between raisins dried in the sun, and those

dried in ovens, is very obvious: the former arc sweet and
pleasant; but the latter have a latent acidity with the

sweetness, that renders them much less agreeable.

The common way of drying grapes for raisins is, to

tie twTo or three bunches of them together while yet on
the vine, and dip them into a hot lixivium of wood-ashes
with a little of the oil of olives in it. This disposes them
to shrink and wrinkle; and after this they are left on

the vine three or four days separated on sticks in an ho-

rizontal situation, and then dried in the sun at leisure,

after being cut from the tree. The finest and best rai-

sins are those called in some places Damascus and Jube
raisins; which are distinguished from the others by their

size and figures: these are flat and wrinkled on the sur-

face, soft and juicy within, and near an inch long; and
v hen fresh and growing on the bunch, are of the size

and shape of a large olive.

The raisins of the sun, and jar-raisins, are all dried
by the heat of the sun, and these are the sorts used in
medicine.

RAKE of a ship, is all that part of her hull which
hangs over both ends of her keel. That which is before
is called the fore-rake, or rake-forward; and that part

which is at the setting on of the stern-post, is called the

rake-aft, or afterward.

RALLUS, the mil. in ornithology, a genus belonging

to the order of grails. The Leak is thickest at the base,

compressed, equal, acute, and somewhat sharp on the

back near the point; the nostrils are oval; the feet have

four toes, without any web; and the body is compressed.

Mr. Latham, in his Index Ornithologicus, ermine.

24 species, besides some varieties. They are chiefly dis-

tinguished by their colour. "These birds (says Ruffon)

constitute a large family, and their habits are different

from those of the other shore-birds which reside on sands

and gravel. The rails, on the contrary, inhabit only the

slimy margins of pools and rivers, especially low grounds

covered with flags and other large marsh -plants. This
mode of living is habitual, and common to all the species

of water-rails. The land-rail frequents meadows: and

from the disagreeable cry, or rather rattling in the

throat, of this bird, is derived the generic name. In all

the rails, the body is slender, and shrunk at the sides;

the tail extremely short: the head small; the bill like that,

of the gallinaceous kind, though much longer, and not

so thick; a portion of the \ct; above the knee is bare; the

three fore-toes without membranes, and very long; they

do not, like other birds, draw their feet under their belly

in flying, but allow them to hang down; their wings are
small, and xevy concave, and their flight is short. They
seem to be more diffused than varied; and nature has

produced or transported them over the most distant

lands. Captain Cook found them at the Straits of Ma-
gellan, in different islands of the southern hemisphere, at

Anamoka, at Tanna, and at the isle of Norfolk. In the
Society Islands there are two species of rails; a little

black-spotted one (pooanec), and a little red-headed one
(moiho). It appears that the two aeolins of Fernandez,
which he denominates water-quails, are of a species
of rails peculiar to the great lake of Mexico. The colius,

which might be confounded with these, arc a kind of
partridges." The principal species are,

1. The aquaticus, or water-rail, a bird of a long slen-
der body, with short concave wings. It delights less in

flying than running, which it does very swiftly along
the edges of brooks covered with bushes; as it runs, it

every now and then flirts up its tail, and in flying bangs
down its legs, actions it has in common with the water-
hen. Its weight is four ounrcs and a half. The length to

the end of the tail is 12 inches: the breadth 16. The bill

is slender, slightly incurvated, an inch and three quar-
ters long; the head, hind part of the neck, the back, and
coverts of the wings and tail, are black, edged with
olive-brown; the throat, breast, and upper part of the
belly, are ash-coloured; the sides under the wings as far
as the rump, finely varied with black and white bars.
The tail is very short, and consists of twelve black fea-
thers. " Water-rail (says Buffon) are seen near the pe-
rennial fountains during the greatest part of tlfa win-
ter, yet like the land-rails they have their regular migra-
tions. They pass Malta in the spring and autumn. '

viscount de Querhornt saw some fifty leagues off the
coast of Portugal on the I7lh of April. They were
fatigued that they suffered themselves to be caught
the hand. Ginelin found these birds in the countries wa-
tered by the Don. Belon calls them black rails, and says
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they are every where known, and that the aperies is

more numerous than the red rail or land-rail. The flesh

of the water-rail is not so deli -ate as that of t lie land-

rail, aiid has oven a marshy taste, nearly like that of the

galliuulc. It continues the whole year in England."
9. i'hc por/ana, or galiinule, is not wry frequent

in Great Britain, and is said to he migratory. It inha-

bits the sides ol small streams, concealing itself among
the boshes. Its length is nine inches; its breadth fifteen;

it weighs four ounces five drachms. The head is brown,
spotted with black; the neck a deep olive, spotted with

white; the leathers of the hack are black next their

shafts, then olive-coloured, and edged with white; the

scapulars are olive, finely marked with two small white

spots on each web; the legs of a yellowish green. " Its

habits (says Bufton) wild, its instinct stupid, the por-

zaua is unsusceptible of education, nor is even capable of

being tamed. >Vc raised one, however, which lived a

whole summer on crumbs of bread and hemp-seed: when
by itself, it kept constantly in a large bowl of water; but

if a person entered the closet where it was shut, it ran

to conceal itself in a small dark Conner, without venting

cries or murmurs. In the state of liberty, however, it

has a sharp piercing voice, much like the scream of a

young bird of prey; and though it has no propensity to

society, as soon as one cries another repeats the sound,

which is thus conveyed through all the rest in the dis-

trict. Like all the rails, it is so obstinately averse to

rise, that the sportsman often seizes it with his hand,

or fells it with a stick. If it finds a bush in its retreat,

it climbs upon it, and from the top of its asylum beholds

the dogs brushing along in fault: this habit is common
to it and to the water-rail. It dives, swims, and even

swims under water, when hard pushed."

3. The crex, crake, or corn-crek, has been supposed

by some to be the same with the water-rail, and that it

differs only by a change of colour at a certain season of

the year: this error is owing to inattention to their cha-

racters and nature, both which differ entirely. The bill

of this species is short, strong, and thick, formed exactly

like that of the water-hen, and makes a generical dis-

tinction. It never frequents watery places; but is always

found among corn, grass, broom, or furze. It quits the

kingdom before winter; but the water-rail endures our

sharpest seasons. They agree in their aversion to flight;

and the legs, which are remarkably long for the size

of the bird, hang down whilst they are on the wing:

they trust their safety to their swiftness on foot, and

seldom are sprung a second time but with great diffi-

culty. The land-rail lays from twelve to twenty eggs,

of a dull white colour, marked with a few yellow spots:

notwithstanding this they arc very numerous in this

kingdom. Their note is very singular; and, like the

quail, it is decoyed into a net by the imitation of its cry,

crek crck crtU, by rubbing hard the blade of a knife on an

indented bone. Most of the names given in different lan-

guages to this bird arc evidently formed to imitate this

singular cry.

They are in greatest plenty in Anglesca, where they
appear about the £0th of April, supposed to pass over
from Ireland, where they abound. At their first arrival,

it is common to shoot seven or eight in a morning. They
are found in most of the Hebrides, and the Orknevs. On

their arrival they are very lean, weighing only six oun-
ces; but before they leave* this island, grow so fat as to

weigh above eight. The feathers on the crown of the

head and hind part of the neck are black, edged with bay
colour; the coverts of the wings of the same colour, but!

not spotted: the tail is short, and of a deep bay; the bel-

ly white: the legs ash-Cnlmired.

RALLYING, in war, re-assembling or calling togeth-

er troops broken and put to flight.

RAM, in zoology. See Ovis.
Ram, in astronomy. See Aries.
Ram, battering in antiquity, a military engine used to

batter and beat down Ihe walls of places besieged.

The battering ram was of two sorts; the one rude
and plain, the other compound. The former seems to

have been no more than a great beam which the soldiers

bore on their arms and shoulders, and with one end of

it by main force assailed the wall. The compound ram
is thus described by Josephus: It is a vast beam, like

the mast of a ship, strengthened at one end by a head of

iron, something resembling that of a rain, whence it took
its name. See Plate CXI1. Miscel. fig. 190. This was
hung by the middle with ropes to another beam which
lay across two posts; and hanging thus equally balanced,

it was by a great number of men drawn backwards and
pushed forwards, striking the wall with its iron head.

Plutarch informs us, that Mark Anthony, in the Par-
thian war, made use of a ram four-score feet long; and
Vitruvius tells us, that they were sometimes 106, and
sometimes 120 feet in length; and to this, perhaps, tlie

force and strength of the engine was in a great measure
owing. The ram was managed at one time by a whole

century of soldiers, and they being spent, were s<conded

by another century; so that it played continually without

any intermission.

In order to calculate the force of the battering-ram R,
suppose it to be 28 inches in diameter, and 180 feet long;

and consequently its solid content 750 cubic feet; which,

allowing 50 pounds for each foot, will weigh S7500
pounds: and suppose its head of cast-iron, together with

three iron- hoops, &c. to be 5612 pounds. Now all those

weights added together, make 41112 pounds, equal the

weight of the whole ram; which will require 1000 men
to move it so as to cause it to strike against the point

L of the wall AHlGE,each man moving a weight of 41

pounds. The quantity of motion produced by this ac-

tion, when the ram moves one foot in a second, may be

expressed by the number 41112, which motion or force

compared with the quantity of motion in the iron ball B,
shot out of the cannon C, will be found equal to it: for

a cannon-ball is known to move as fast as sound for

about the space of a mile; and if you multiply 36 pounds,

the weight of the ball, by 1142, the number of feet which

sound moves in one second, you will have the number
41112 for the quantity of motion or force, in the ball B
striking at L. And if, after a few strokes given by the

battering-ram, the mortar or cement is so loosened, that

the piece of the wall ADDFE is at last by a stroke of the

ram carried forward from F to K, and so beaten down,
the same thing will be performed by a cannon ball, af-

ter an equal number of strokes.

This shows how advantageous the invention of gun

powder is; since we are thereby enabled to give such a
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prodigious velocity to a small body, that it shall have as

great a quantity of motion as a body immensely great-

er, and requiring more hands to work it: for three men
will manage a cannon which shall do as much execution

as the above battering ram, wrought by 1000. The ram
whose force is here calculated, is taken at a mean: being

larger than some, and less than others, of those used by
the ancients.

Ram's head, in a ship, is a great block belonging to

the fore and main halyards. It has three shivers in it,

into which the halyards arc put, and in a hole at the end
of it are reeved the ties.

RAMADAN, a solemn season of fasting among the

Mahometans, kept in the ninth mouth of the Arabic year.

RAMPANT. See Heraldry.
RAMPART, in fortification, is an elevation of earth

round a place capable of resisting the cannon of an ene-
my; and formed into bastions, curtins, &c. See Forti-
fication.
RAMPHASTOS, in ornithology, a genus belonging

to the order of pica. The bill is very large, and serrated

•utwardly. The nostrils are situated behind the base of

the beak; and in most of the species the feet are toed,

and placed two forwards and two backwards. The
tongue is long, narrow, and feathered on the edges. Mr.
Latham enumerates fifteen different species, of which the

toucans are the most remarkable, and were formerly di-

vided into four or five varieties, though Mr. Latham
makes them distinct species, of which we shall only de-

scribe that called the red-beaked toucan.

This bird is about the size of a jack-daw, and of a si-

milar shape, with a large head to support its monstrous

bill. This bill from the angles of the mouth to its point,

is six inches and a half; and its breadth in the thickest

part is a little more than two. Its thickness near the

head is one inch and a quarter; and it is a little rounded

along the top of the upper chap, the under side being

round also; the whole of the bill extremely slight, and

but a litle thicker than parchment. The upper chap is

of a bright yellow, except on each side, which is of a fine

scarlet colour; as is also the lower chap, except at the

base, which is purple. Between the head and the bill

there is a black line of separation all round the base of the

bill; in the upper part of which the nostrils are placed,

and are almost covered with feathers; which has occa-

sioned some writers to say that the toucan has no nostrils.

Round the eyes on each side of the head, is a space of blue-

ish skin, void of feathers; above which the head is black,

except a white spot on each side joining to the base of the

upper chap. The hinder part of the neck, the back,

wings, tail, belly, and thighs, are black. The under side

of fie head, throat, and the beginning of the breast, are

white. Rctwecn the white on the breast and the black
on the belly, is a space of red feathers, in the form of a
new moon, with its horns upwards. The legs, feet, and
claws are of an ash-colour; and the toes stand like those
of the parrots, two before and two behind.

It is reported by travellers, that this bird, though fur-

nished with so formidable a beak, is harmless and gentle,

being so easily made tame as to sit and hatch its young
in houses. It feeds chiefly upon pepper, which it devours
very greadily. It builds its nest in holes of trees, which
have been previously scooped out lor this purpose. There

is no bird secures its young better from external injury

than the toucan. It has not only birds, men, and serpenrs,

to guard against, but a numerous tribe of monkeys, still

more prying, mischievous, and hungry, than all the rest.

The toucan, however, scoops out its nest into the hollow
of some tree, leaving only a hole large enough to go in

and out at. There it sits, with its great beak, guarding
the entrance; and, if the monkey ventures to offer a visit

of curiosity, the toucan gives him such a welcome, that

he presently thinks proper to retire, and is glad to escape
with safety.

This bird is only found in the warm climates of South
America, where it is in great request, both for the delica-

cy of its flesh, which is tender and nourishing, and for the
beauty of its plumage, particularly the feathers of the
breast. The skin of this part the Indians pluck off, and
when dry glue to their cheeks; and this they consider as
an irresistible addition to their beauty. See Plate CXVTI
Nat. Hist. fig. 342.

RANA, frog, a genus of amphibia of the order
reptiles; the generic churacteris, body four-footed, with-
out tail, and naked, or without any integument but the skin.
This genus may be divided into three sections, viz. I.

Frogs commonly so called, or ranse, with light active
bodies, and which leap when disturbed. 2. Slender-limb-
ed frogs, hylae, calamitse, or rana? arborese, viz. such as
have light bodies, very slender limbs, and toes terminat-
ing in flat, circularly expanded, tips, enabling the animals
to adhere at pleasure to the surface even of the smoothest
bodies. Several of this division generally reside on trees,
adhering by their toes to the lower surfaces of the leaves
and branches. 3. Toads, bufones, or such as have large
heavy bodies, short thick limbs, and which rather crawl
than leap when disturbed.

1. Rana temporaria, the common frog, is the most
common of all the European species, being almost every
where seen in moist situations, or wherever it can com-
mand a sufficient quantity of insects, worms, fcc. on which
it feeds. In colour it varies considerably, but its general
tinge is olive-brow n, variegated on the upper parts of the
body and limbs with irregular blackish spots; those on
the limbs being mostly disposed in a transverse direction:
beneath each eye is a longish mark or patch, reaching
to the setting on of the fore-legs, and which seems to
form one of its principal specific distinctions.

It is generally in the month of March that the frog
deposits its ova or spawn, consisting of a large bean or
clustered mass of gelatinous transparent eggsj in each of
which is imbedded the embryo, or tadpole,' in the form of
a round black globule. The spawn commonly lies more
than a mouth, or sometimes five weeks, before the larva
or tadpoles arc hatched from it; and during this period
each egg gradually enlarges in size, and a few (lavs be-
fore the time of exclusion the young animals may be per-
ceived to move about in the surrounding gluten. When
first hatched, they feed on the remains of the gluten in
which they were imbedded; and in the space of a lew
days, if narrowly examined, they will be found to be fur-
nished, on each side the head, with a pair of ramified
branch!® or temporary organs, which again disappear
after a certain space. These tadpoles are so perfectly
uul.ke the animals in their compete state, that a person
not conversant in natural history would hardly suppose
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them to bear any relationship to the frog; since, on a

general view, they appear to consist merely of head and

tail. Their motions are extremely lively, and they are

often seen in sui h vast numbers us to blacken the whole

water with their legions. They live' on the leaves of

duckweed and other small water-plants, as well as on

various kinds of animalcules, &c. and when arrived at a

larger size, they may even be heard to gnaw the edges of

the leaves on which they feed, their mouths being furnish-

ed with extremely minute teeth or denticulations. The

tadpole is also furnished with a small kind of tubular

sphincter or sucker beneath the lower jaw, by the help of

which it hangs at pleasure to the under surface of aqua-

tic plants, &c. From this part it also occasionally hangs,

when very young, by a thread of gluten, which it seems

to manage in tlic same manner as some of the smaller

slugs have been observed to practise. Its interior organs

differ if closely inspected, from those of the future frog,

in many respects; the intestines in particular are always

coiled into a flat spiral, in the manner of a cable in mi-

niature.

When the tadpoles have arrived at the age of about

live or six weeks, the hind legs make their appearance,

gradually increasing in length and size; and, in about a

fortnight afterwards, or sometimes later, are succeeded

by the fore legs, which are indeed formed beneath the

skin much sooner, and are occasionally protruded and

again retracted by the animal through a small foramen

on each side of the breast, and are not completely stretch-

ed forth till the time just mentioned. The animal now

bears a kind of ambiguous appearance, partaking of the

form of a frog and a lizard. The tail at this period be-

gins to decrease, at first very gradually, and at length

so rapidly as to become quite obliterated in the space ot

a day or two afterwards. The animal now ventures upon

land, and is seen wandering about the brinks of its pa-

rent waters, and sometimes in such multitudes as to co-

ver a space of many yards in extent. This is the pheno-

menon which has so frequently embarrassed the minds

not only of the vulgar, but even of some superior charac-

ters in the philosophic world; who, unable to account

for the legions of these animals with which the ground is

occasionally covered in certain spots, at tho close ot

summer, have been led into the popular belief of .their

having descended from the clouds in showers.

As soon as the frog has thus assumed its perfect form,

it feeds no longer on vegetables but on animal food; sup-

porting itself on small snails, worms, &c. and insects.

For tlic readier obtaining its prey, the structure of its

tongue is extremely well calculated, being so situated that

the root is attached to the fore rather than the hind part

of the mouth; and when at rest, lies backwards, as if the

animal was swallowing the tip. By this means the crea-

ture is enabled to throw it out to some distance from the

mouth, which is done with great celerity, and the bifid

and glutinous extremity secures the prey, which is swal-

lowed with an instantaneous motion, so quick that the

eye can scarcely follow it.

The frog can hardly be said to arrive at its full size

till the age of about five years, and is supposed to live

at least twelve or fifteen years.

The frog is extremely "tenacious of life, and, like other

amphibia, will survive for a considerable space the loss

of many of its organ?. If confined entirely underwater, it

is still enabled to support its existence for several days, a

appears by sir Thomas Crown's experiment, who kept

a frog under water six days. On the contrary, it cannot

so well dispense with the want of water, and is unable to

survive too long an exposure to a dry air and a hot sun.

It is, therefore, particularly careful to secure a retreat

where it may enjoy the benefit of shade and a sufficient

supply of moisture. It delights, however, to bask occa-

sionally in a moderate sunshine, and is unable to support

severe cold.

2. Rana esculcnta, green frog. This species is the

largest of the European frogs, and is found plentifully in

France, Italy, Germany, and many other parts of Eu-
rope, but is a rare animal in England. In its general

appearance it extremely resembles the common frog, but

is of larger size, and of an olive-green colour, distinctly

and strongly marked on the upper parts of the body with

moderately large aud somewhat rounded black spots or

patches; the limbs are elegantly marked or barred trans-

versely with bands of the same colour. The head is rather

larger and sharper in proportion than that of the common
frog; and the long deep-brown patch under each eye,

which forms so. constant and conspicuous a character in

that animal, is much less distinct, and sometimes even

entirely wanting. The proportion of the limbs is nearly

the same as in the common frog, and the hind feet are

very strongly palinated.

The green frog is a very voracious animal, and will

occasionally seize on young birds of various kinds,

mice, and even young ducklings which happens to stray

too far from their parents, swallowing them whole like

the rest of its prey. It arrives at its full growth in about

four years, begins to breed at the age of five years, and
lives to about sixteen.

3. Rana catesbeiana, bull-frog. This remarkable spe-

cies is not uncommon in many parts of North America,
where it is known by the name of the bull- frog, its voice

resembling the distant lowing of that animal. It grows
to a very large size, and is about 18 inches from the

nose to the end of the hind feet. Its colour, on the up-

per parts, is a dusky olive or brownish, somewhat ir-

regularly marked with numerous deep-brown spots;

while the under parts are of a pale or whitish cast, with

a tincture of yellowish green.

4. Rana ignea, fire frog, is a native of Germany, Italy,

and many others parts of Europe, but is not found in

England. Its colour on the upper parts is a dull olive-

brown, the skin being marked with large and small tu-

bercles; round the edges of the mouth is placed a row of

blackish streaks or perpendicular spots. The under parts

both of the body and limbs are orange-coloured, spotted

or variegated with irregular markings of dull Line. It

is from the colour of the under surface that this species

has obtained its titles of bufo igne'us, fire-frog, &c.

This animal may be considered rather as an aquatic

than terrestrial species, being rarely found on land, but

chiefly inhabiting turbid stagnant waters, in which, in

the month of June, it deposits its spawn, the ova being

much larger in proportion than in most others of the

genus. The tadpoles are hatched towards the end of

June, and are of a pale yellowish-brown colour; and

when young are often observed to hang from the surface
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of leaves, &c. by a glutinous thread proceeding from the

small tube or sucker beneath the lower lip.
r

l he fire-frog is a lively, active animal; leaping and
swimming with e<(ual or even superior agility to the

common frog. When surprised on land, or unable to

escape, it squats close to the ground, at the same time

turning back its head and limbs in a singular manner;
and if farther teased or irritated, evacuates from the

hinder part of the thighs a kind of saponaceous frothy

fluid, of no bad scent, but which in some circumstances

has been found to excite a slight sensation of acrimony
in the eyes and nostrils. This species is observed to

breed at the age of three years, and may be supposed to

live about ten; but this is not, entirely ascertained. Its

voice, according to Roescl, is sharper or lighter than in

other frogs, less disagreeable, and in some degree re-

sembling a kind of laugh: accordi ng to authors, however,
it rather resembles the tone of a bell, or the note of a
cuckoo; for which reason the animal has been called rana
bombina. The male only is vocal.

5. Kana piscis, larva, or tadpole. This animal is a
native of South America, and seems to be more particu-

larly found in Surinam than in other parts. In its gene-

ral form it very much resembles the rana temporaria,

or common European frog; and is, when living, of a
yellowish olive-colour, spotted and variegated on the

body and limbs with rufous or yellowish brown; the

principal mark of distinction from
(
others of the genus

being the somewhat oblique longitudinal stripes on the

hind legs: the fore feet have only four toes, and are un-

webbed; but the hind feet are five, and are very deeply

palmated to the very ends or tips of the toes; and near the

thumb or shortest toe is an oblong callus, resembling an
additional or spurious toe.

The tadpole of this frog, from its very large size, the

strong and muscular appearance of the tail, and the am-
biguous aspect which it exhibits in the latter part of its

progress toward its complete or ultimate form, has long

continued to constitute the paradox of European natura-

lists; who, however strong and well-grounded their sus-

picions might be relative to its real nature, and the

mistake of most describcrs; were yet obliged, in some
measure, to acquiesce in the general testimony of those

who had seen it in its native waters, and who declared it

to be at length transmuted, not into a frog, but a fish!

and it was even added by some, that it afterwards revert-

ed to its tadpole form again!? That it is really no other

than a frog in its larva or tadpole state, will be evident

to every one who considers its structure; and more es-

pecially, if it is collated with the tadpole even of some
European frogs. Like our European tadpoles, this ani-

mal, according to the more or less advanced state in

which it is found, is furnished either with all the four

legs, or with only the two hinder ones: it also sometimes
happens that in the largest-sized of these tadpoles, ex-

ceeding perhaps the length of six or eight inches, the

hind legs alone appear; while in those of far smaller size

both the tore and hind legs are equally conspicuous.

It will readily appear that the larva of this frogis larg-

er in proportion to the complete animal than in any
other species hitherto discovered. It may also be not im-

proper to observe, that perhaps all the specimens of these

very large tadpoles occurring in museums, may not be
those of the rana paradoxa in particular, but of some
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other American, African, or Asiatic frogs, as the R. ocel-

lata, marina, &c. See Frog- fish.

Hylct, or frogs with rather slender bodies, long limbs,

and llie tip of the toes flat, orbicular', and dilated.

6. Rana zebra, zebra-frog, appears to be by far the

largest of all the hylse, or slender-bodied frogs, and is,

according to Seba, a native of Carolina and Virginia.

Its colour is an elegant pale rufous-brown, beautifully,

marked on the back and limbs, and even to the ends
of the toes, with transverse chesnut coloured bands,

which on the limbs are double and much moie nume-
rous than on the back; the fore feet are tetradactylous,

and the hind pentadactylous; the head is large in pro-
portion, the eyes protuberant, and the mouth wide. It

measures about five inches.

7. Kana arborea, tree-frog, in the beauty of its co-

lours, as well as in the elegance of its form and the agi-

lity of its movements, the tree-frog exceeds every other
European species. It is a native of France, Germany,
Italy, and many other European regions, but is not
found in the British islands. Its principal residence, dur-
ing the summer months, is on the upper parts of trees,
where it wanders among the foliage in quest of insects,
which it catches with extreme celerity, stealing softly
towards its prey in the manner of a cat towards a mouse,
and when at the proper distance, seizing it with a sud-
den spring, frequently of more than a foot in height. It
often suspends itself to the under parts of the leaves, thus
continuing concealed beneath their shade. Its size is
smaller than any other European frog, except the fire-
frog. Its colour on the upper parts is green, more or
less bright in different individuals; the abdomen is whi-
tish, and marked by numerous granules; the under sur-
face of the limbs is reddish, and the body marked on
each side by a longitudinal blackish or violet-coloured
streak. The body is smooth above, and moderately short
above; the hind legs are very long and slender; the fore
feet have four and the hind feet five toes, all of which
terminate in rounded, flat, and dilated tips, the under
surface of which, being soft and glutinous, enables the
animal to hang with perfect security from the leaves of
trees, &c. The skin of the abdomen is also admirably
calculated by nature for this peculiar power of adhesion,
being covered with small glandular granules in such a
manner as to fasten closely even to the most polished sur-
face; and the animal can adhere at pleasure to that of
glass, in whatever position or inclination it is placed,
by merely pressing itself against it.

Though the tree-frog inhabits !ie woods during the
summer months, yet on the approach of winter it retires
to the waters, and there submerging itself in the soft
mud, or concealing itself beneath the banks, remains in
a state of torpidity, and again imerges in the spring, at
which period it deposits its spawn in the waters, like the
rest of this genus. During their residence among the
trees, they are observed to be particularly noisy on the
approach of rain; so that they may be considered, in
some measure, as a kind of living barometers; more ea
peciall) the males, which, if kept in glasses, and suppli-
ed with proper food, will afford an infallible prcsa-e of
the changes of weather. &

Toads. 8. Rana bufo, common toad. Of all the Euro
pcan toads, this seems to be the most universally known
at least, in its complete or perfect form. It is found in
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gardens, woods, and fields; and frequently makes its way
into cellars, or any obscure recesses in which it may oc-

casional!}' conceal itself, and where it may find a supply
of food, or a security from too great a degree of cold.

In the early part of spring, like others of this genus, it

retires to the waters, where it continues during the

breeding-season, and deposits its ova or spawn in the

form of double necklace-like chains or strings of beauti-

fully transparent gluten; and of the length of three or

four feet.

The Toad is an animal too well known to require any
very particular description of its form. It may be neces-

sary to observe that it is always covered by tubercles,

or elevations on the skin, of larger or smaller size in

different individuals; and that the general colour of the

animal is an obscure brown above, much paler and irre-

gularly spotted beneath.

The, toad arrives at a considerable age; its general

term of life being supposed to extend to 15 or even to 20
years: and Mr. Pennant, in his British Zoology, gives

us a curious account, communicated by a Mr. Arscott of

Tehott in Devonshire, of a toad's having lived, in a kind

of domestic state, for the space of more than 40 years,

and of having been in a great degree tamed, or reclaim-

ed from its natural shyness or desire of concealment;

since it would always regularly come out of its hole at

the approach of its master, &c. in order to be fed. It

grew to a very large size, and was considered as so sin-

gular a curiosity, that even ladies, laying aside their

usual aversion and prejudices, requested to see the favou-

rite toad. It was, therefore, often brought to table, and
fed with various insects, which it seizes with great cele-

rity, without seeming to be embarrassed by the presence

of company. This extraordinary animal generally resid-

ed in a hole beneath the steps of the house-door, front-

ing the garden; and might probably have survived many
years longer, had it not been severely wounded by, a ra-

ven, which seized it before it could take refuge in its hole;

and notwithstanding it was liberated from its captor, it

never again enjoyed its usual health, though it continued

to live above a year after the accident happened.

With respect to the supposed venomous qualities of

the toad, from the experiments of Laurenti, it appears

that small lizards, on biting the common toad, were for

some time disordered and paralytic, and even appeared

to be dead, but in a few hours were completely recov-

ered.

It is also observed, that dogs, on seizing a toad, and

carrying it for.some little time in their mouth, will appear

to be affected with a very slight swelling of the lips, ac-

companied by increased evacuation of saliva; the mere

effect of the slightly acrimonious fluid which the toad

on irritation exudes from its skin, and which seems, in

this country at least, to produce no dangerous symptoms

in such animals as happen to taste or swallow it. The
limpid fluid also, which this animal discharges when dis-

turbed, is a mere watery liquor, perfectly free from any
acrimonious or noxious qualities, and appearing to be no
other than the contents of a peculiar reservoir, common to

this tribe, destined for some purpose in the economy of the

animals which does not yet appear to be clearly under-

stood. The common toad may therefore be pronounced
innoxious, or perfectly free from any poisonous proper-

ties, at least with respect to any of the larger animals;
and the innumerable tales recited by the older writers of
its supposed venom, appear to be either gross exaggera-
tions, or else to have related to the effects of some other
species mistaken for the common toad; it being certain
that some of this genus exude from their skin a highly
acrimonious fluid.

It migtytseem unpardonable to conclude the history of
this animal without mentioning the very extraordinary
circumstance of its having been occasionally discovered

enclosed or imbedded without any visible outlet, or even
any passage for air, in the substance of wood, and even
in that of stone or blocks of marble.

On this subject a curious experiment was made by
Mons. Herrissant of the French academy, in conse-

quence of an assertion, that in the year 1771, on pulling

down a wall at a seat belonging to the duke of Orleans,
and which had been built 40 years, a living toad bad
been found in it; its bind feet being confined or imbedded

in the mortar. M. Herrissant therefore in the presence

of the academy, inclosed three toads in as many boxes,

which were immediately covered with a thick coat of

plaisteror mortar, and kept in the appartmentsof the aca-

demy. On opening these boxes eighteen months after-

wards, two of the toads were found still living; those

were immediately re-inclosed; but on being again open-

ed some months after, were found dead. These experi-

ments are perhaps not very conclusive; and only appear

to prove what was before well known, viz. that the toad,

like many other amphibia, can support a long abstinence,

and requires but a small quantity of air: but in the accounts

generally given of toads discovered in stones, wood, &c.

the animals are said to have been completely impacted

or imbedded, and without any space for air.

9; Rana viridis. The green toad is a native of Ger-

many and some other parts of Europe, and seems to have

been first described by Valisneri, and afterwards by

Laurenti, who informs us that it inhabits the cavities of

walls about Vienna, and is distinguished by its greenish

and confluent spots on the upper pasts, disposed on a

pale or whitish ground, and scattered over with tubercles.

Each of the green spots or patches is also bounded by a

blackish margin, and the whole pattern has a somevhat

rudely geographical or map-like appearance. The odour

of this species is very strong; resembling that of the

common black or garden nightshade, but much more

powerful, so as to fill a whole room. The female is of a

browner cast than the male. In winter this species re-

tires under ground, and, like others of the genus, fre-

quents the waters at the breeding season.

10. Rana dubia, or mnsica. Of this animal a speci-

men is preserved in the British Museum, under the title

of rana musica: its size is that of a common toad, but

the shape of the body differs, seeming gradually to de-

crease from the shoulders to the hind legs, somewhat in

the manner of the hylse or tree-frogs. Its colour, so far

as can be determined from the specimen long preserved

in spirit of wine, appears to 4iave been a moderately

deep brown above, and pale or whitish beneath, slightly

marbled or variegated with brown. The whole upper

surface is beset with distinct oval pustules or tubercles.

Whether this is the species intendedjby Linnaeus, under

the name of rana musica, may perhaps be questioned.
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In the Systema Naturre he refers to no author or figure,

but informs its that the animal is a native of Surinam,

and that it has a musical voice. See Plate CXV1I. Nat.

Hist. fig. 344.

11. Rana cornuta, horned toad. Among the whole

tribe of amphibia, it is, perhaps, difficult to find an ani-

mal of a more singular appearance than this, which may
he regarded as of a more deformed and hideous aspect

than even the pipa, or toad of Surinam. This arises not

so much from the general shape of the animal, as from

the extraordinary structure of the upper eyelids, which

are so formed as to resemble a pair'of short sharp-point-

ed horns; while the width of the mouth is such as to ex-

ceed that of any other species, and even to equal half the

length of the body itself. The skin of the body, both

above and below, is of a cinereous yellow, striped with

lines of obscure greyish brown. Along the back runs a

broad white band, commencing at the head, and thence

decreasing gradually, so as to appear narrow over the

hind parts: it is also beset with small specks like pearls.

All the rest of the body is rough, with sharp spines, ex-

cept the head, which is variegated with white, and the

abdomen, which is of a deep rufous yellow. The legs are

surrounded by a kind of bands or fillets; and the toes

are marked in a similar manner, and resemble in some
degree the human fingers, and are four in number on the

lore legs, and five on the hind: the hind feet are also

webbed. The head is very large and thick, and when the

mouth is opened, exhibits a broad and thick tongue*,

shaped somewhat like an oyster, and fastened in front to

the lower jaw, but loose behind as in frogs; it is also cov-

ered over with papilla?. The female agrees in all respects

with the male, except that the mouth is still wider, and

the front is variegated in a somewhat different manner.

See Plate CXVl'l. Nat. Hist. fig. 343.

Seba seems to have been misinformed as to the native

country of this species, which he imagined to be Virgi-

nia; but the animal is now known to be a native of South

America only.

12. Rana pipa. This also is one of those animals

which, at first view, every one pronounces deformed and
hideous; the general uncouthness of its shape being often

aggravated by a phenomenon unexampled in the rest of

the animal world, viz. the young in various stages of ex-

clusion, proceeding from cells dispersed over the back of

the parent.

The size of the pipa considerably exceeds that of the

common toad: the. body is of a flattish form; the head sub-

triangular; the mouth very wide, with the edges or cor-

ners furnished with a kind of short cutaneous and lace-

rated appendage on each side: in the male, however, the

head is rather oval than triangular, and the parts just

mentioned less distinct; the fore feet are tetradactylou8,

the toes long and thin, and each divided at the tip into

four distinct portions or processes, each of which, if nar-
I) inspected with a magnifier, will he (bund to lie

again obscurely subdivided almost in a similar manner,
the hind feet are five-toed, and very widely webbed; the

web reaching to the very tips of the toes. The male
pipa is larger than the female, measuring sometimes not

less than seven inches from the nose to the end of the

body; the nose in both sexes is of a somewhat truncated
form, like that of a mole or hog, and the eyes extremely

small; from each eye, in the female, run two rows of gra-
nules, or glandular points, to the middle of the back; the
whole body is also covered with similar points or glan-

dules, hut smaller, than the former: in the male asingte
row of granules proceeds from each eye down the back,
instead of a double row as in the female: these points or

granules arc also larger than in the female, and gradu-
ally decrease in size as they approach the lower part of

the back: the skin round the neck, in both sexes, forms
a kind of loose or wrinkled collar: the abdomen of the

male is of a browner tinge than that of the female, and
is sometimes obscurely spotted with yellow; but the ge-
neral colour, both of the male and female pipa, is a dark
or blackish brown.

It was for along time supposed that the ova of this

extraordinary animal were produced in the dorsal cells:

without having been first excluded in the form of spawn,
but later observations have proved that a still more ex-
traordinary process takes place; and that the spawn af-

ter exclusion is received into the open cells of the back,
and there concealed till the young have arrived at ma-
turity. The female pipa deposits her eggs or spawn at
the brink of some stagnant water; and tbe male collects
or amasses the heap of ova, and deposits them with great
care on the back of the female, where, after impregna-
tion, they are pressed into the cellules, which are at that
period open for their reception, and afterwards close over
them; thus retaining them till the period of their second
birth; which happens in somewhat less than three months,
when they emerge from the back of the parent in their
complete state. During the time of their concealment,
however, they undergo tbe usual change of the rest of
this genus, being first hatched from the egg in the form
of a tadpole; and gradually acquire their complete shape
some time before their exclusion.

According to Fermin, tbe pipa is calculated by na-
ture for producing but one brood of young; and, compar-
ed with the rest of the genus, it can by no means be con-
sidered as a very prolific animal; the number of young
produced by the female which lie observed, amounted to
75, and were all excluded within the space of five days.

RANCIDITY. See Oils.

RANDOM SHOT, in gunnery, is a shot made when
the muzzle of a gun is raised above the horizontal line,
and is not designed to shoot directly or. point-blank. The
utmost random of any piece is about ten times as far as
the bullet will go point-blank. The bullet will go farthest
when the piece is mounted to about 4.5

C above tbe level
'

range. See Gunnery, and Projectiles.

RANGE in gunnery, the path of a bullet, or the line
it describes from the mouth of the piece to the point where
it lodges. If the piece is in a line parallel to the hori-
zon, it is called the right or level range: if it is mounted
to 45°, it is said to have the utmost range; all others be-
tween 00 and 45° are called the intermediate ranges.
RANGER, a sworn officer of a forest, appointed by

the king's letters-patent, whose business is to walk
through his charga, to drive back the deer out of tbe
purlieus, fcc. and to present all trespasses within his
jurisdiction at the next forest-court.
RANGES, in a shin, two pieces of timber that go

across from side to side; the one on the forecastle, a little.
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abaft the foremast; and the other in the beak-head, be-
fore the wouldings of the bowsprit.

RANK, in war, is a row Of soldiers placed side by
side*

To double the ranks is to put two ranks into one. To
Hose the ranks is to bring the men nearer: and to open
(hem, is to set them farther apart.

Rank, the order or place assigned a person suitable to

his quality or merit. See Precedence.
Rank and precedence, in the army and navy, are as

follow:

Engineers' rank. Chief, as colonel; director, as lieu-

tenant-colonel; sub -director, as major; engineer in or-

dinary, as captain; engineer extraordinary, as captain

lieutenant; sub-engineer, as lieutenant; practitioner en

gineer, as ensign.

Navy rank. Admiral, or commander-in chief of his

majesty's fleet, has the rank of a field-marshal; admi-

rals with their flags on the main-top- mast head, rank
with generals of horse and foot; vice-admirals, with lieu

tenant-generals; rear-admirals, as major-generals; com
modores with broad pendants, as brigadier-generals;

captains of post-ships, after three years from the date of

their first commission, as colonels; other captains com-

manding post ships, as lieutenant-colonels; captains not

taking post, as majors; lieutenants, as captains.

Rank between the Army, Navy, and Governors.

Army. Navy. Governors.

General in chief Admiral in chief Commander in chief of the forces in America

Generals of horse
Admiral with a flag at

the main-top-mast
Captain-generals of provinces

Lieutenant-generals Vice-admirals Lieutenant-generals of provinces

Major-generals Rear-admirals Lieutenant-governors and presidents

Colonels Post-captains of 3 years Lieutenant-governors not commanding

Lieutenant-colonels Post- captains Governors of charter colonies

Majors Captains Deputy-governors

Captains Lieutenants Established by the king, 1760.

RANUNCULUS, crowfoot, a genus of thepolygamia
order, in the polyandria class of plants; and in the natu-

ral method ranking under the 26th order, multisiliquse.

The calyx is pentaphyllous; there are five petals, each

with a melliferous pore on the inside of the heel; the

seeds naked.
There are 59 different species of this genus; six or

eight of which claim general esteem as flowery plants for

ornamenting the gardens. The rest, as the caramon
crowfoot, &c. are common weeds in the fields, waters,

and pasture-ground, not having merit for garden-culture.

Of the garden kinds, the principal sort is the Asiaticus

or Turkey and Persian ranunculus, which comprises

many hundred varieties of large, double, most beautful

flowers of various colours: but several other species

having varieties with fine double flowers, make a good
appearance in a collection; though as those of each spe-

cies consist only of one colour, some white, others yellow,

they are inferior to the Asiatic ranunculus, which is large,

and diversified a thousand ways in rich colours, in diffe-

rent varieties. All the garden kinds, however, in general

effect a very agreeable diversity in assemblage in the

flower compartments, etc. and they being all very hardy,

succeed in any open beds and borders, &c.

The Asiatic species in all its varieties will succeed in

any light, rich, garden earth; but the florists often pre-

pare a particular compost for the fine varieties, consisting

olgooti garden-mould or pasture-earth, sward and all, a

fourth part of rotted cow-dung, and the like portion of

sea-sand; and with this they prepare beds four feet wide,

and two deep: however, in default of such compost, use"

beds of any good light earth of your garden; or, if ne-

cessary, it may be made light and rich with a portion of

drift-sand and rotten dung, cow-dung is most commonly
recommended; but they vvill also thrive in beds of well-

wrought kitchen-garden earth, and they often prosper

well in the common flower-borders.

The season for planting the roots is spring; and it may
be performed any time in February, or as soon as the

weather is settled.

AH the varieties of the Asiatic ranunculus propagate

abundantly by offsets from the root; and new varieties

are gained by seed. The juice of many species of ranun-

culus is so acrid as to raise blisters on the skin, and yet

the roots may be eaten with safety when boiled.

RAPE. See Brassica.
Rape, in law, is where a man has carnal knowledge

of a woman by force, and against her will; by 18 Eliz.

c. 7, if any person shall unlawfully and carnally know
and abuse any woman-child under the age of ten years,

whether with her consent or against it, he shall be pun-

ished as for a rape. And it is not a sufficient excuse in

the ravisher, to prove that she is a common strumpet;

for she is still under the protection of the law, and may
not be forced. Nor is the offence of a rape mitigated by

showing that the woman at last yielded to the violence,
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if such her consent was forced by fear of death or duress;
nor is it any excuse that she consented after the fact. 1

Haw. 108.

The civilians make another kind of rape, called rape
of subordination or seduction; which is seducing a maid
either to uncleanncss or marriage, and that by gentle
means, provided there is a considerable disparity in the
age and circumstances of the parties.

Rape is also a name given to a division of a county,
and sometimes means the same as a hundred, and at other
times signifies a division consisting of several hundreds;
thus Sussex is divided into six rapes, every one of which,
besides its hundreds, has a castle, a river, and a forest,
belonging to it. The like parts in other counties are
called tithings, lathes, or wapentakes.
RAPHANUS, radish, a genus of the siliquosa order,,

in the tetradynamia class of plants; and in the natural
method ranking under the 39th order, siliquosa. The
calyx is close: the siliqua torose, or swelling out in
knots, subarticulated, and round. There are two melli-
ferous glandules between the shorter stamina and the
pistil, and two between the longer stamina and the calyx.
There are six species; the sativus, or common garden-
radish, is best known, arid of this there are several va-
rieties. They are annual plants, which being sown in
the spring, attain perfection in two or three months, and
shoot up soon after into stalk for flower and seed, which,
ripening in autumn, the whole plant, root and top, pe-
rishes; so that a fresh supply must be raised annually
from seed in the spring, performing the sowings at se-
veral different times, from about Christmas until May,
in order to continue a regular succession of young ten-
der radishes throughout the season, allowing only a fort-
night or three weeks interval between the sowings; for
one crop will not continue good longer than that space
of time, before they will either run to seed, or become
tough, sticky, and too hot, to cat.

RAPHIDIA, a genus of insects of the order neurop-
tera. The generic character is, mouth with two teeth;
head depressed, horny; feelers four; stemmata three;
wings deflex; antennae the length of thorax, which is cv-
Hndric, and elongated in front; tail of the female fur-
nished with a recurved lax bristle. This genus contains
but few species, the most remarkable of which is the ra-
phidia ophiopsis of Linnaeus; a smallish fly, with rather
large transparent wings, and a narrow thorax, stretching
forwards in a remarkable manner. It is found on trees,
&e. in summer, but is rather a rare insect: the pupa,
according to Linnaeus, resembles the complete insect, but
is destitute of wings.

Raphidia cornuta is a large species, equal in size to
one of the larger dragon-Hies, and is distinguished bv its

very long hornlike jaws, which extend far beyond the
thorax, and are terminated by a bifid tip: the wings are
large, reticulated, and semitransparent. It is a native
of North America.

Raphidia mantispa is a small species, but little supe-
rior in size to the R. -ophiopsis, and is a native of some
of the warmer parts of Europe. It has the habit of the
genus mantis, and it. is even doubtful whether it should
not more properly be referred to that genus.
RAREFACTION, in physics, the act whereby a body

is brought to possess more r,,,, in, or appear under a larger

II A T

bulk, without the accession of any new matter. This is

commonly the effect of caloric, as has long been univer-
sally allowed. In many cases, however, philosophers
have attributed it to the action of a repulsive prim iple.

However, from the many discoveries concerning the na-
ture and properties of the electric fluid and' caloric,
there is the greatest reason to believe that this repulsive
principle is no other than caloric or fire.

RASANT, or Razant, in fortification. Rasant flank,
or line, is that part of the curtin or flank whence the shot
exploded rase, or glance along, the surface of the oppo-
site bastion.

RASH, in medicine, an eruption upon the skin, thrown
out in fevers or surfeits. See Medicine.
RAT. See Mus.
RATAFIA, a spirituous liquor, prepared from the ker-

nels, &c of several kinds of fruit, particularly of cher-
ries and apricots. Ratafia of cherries is prepared by
bruising the cherries, and putting them into a ves-
sel wherein brandy has been long kept; then adding to
them the kernels of cherries, with strawberries, sugar,
cinnamon, white pepper, nutmegs, cloves, and to twenty
pounds of cherries, ten quarts of brandy. The vessel is
left open ten or twelve davs, and then stopped close for
two months before it is tapped. Ratafia of apricots is
prepared two ways, viz. either by boiling the apricots in
white wine, adding to the liquor an equal quantity of
brandy with sugar, cinnamon, mace, and the kernels of
apricots; infusing the whole for eight or ten days, then
straining the liquor, and putting it up for use: or" else bv
infusing the apricots cut in pieces in brandy, for a day or
two, passing it through a straining bag, and then puttine
in the usual ingredients.

RATCH, or Rash, in clock-work, a sort of wheel hav-
ing twelve fangs, which serve to lift up the detents every
hour, and make the clock strike. See Clock-work.
RATCHETS, in a watch, are the small teeth atthc

bottom ot the fusee, or band, which stops it in wind-
ing up.

RATES, in the navy, the orders or classes into which
the ships ol war are divided, according to their force and
magnitude. The regulation which limits the rates ofmen of war to the smallest number possible, seems tohave been dictated by considerations of political economy
or ol the simplicity of the service in the royal dock-yards!
I he British fleet is accordingly distributed into six rates
exclusive of the inferior vessels that usually attend onnaval armaments; as sloops of war, armed ships, bomb-
ketches, fire-ships and cutters, or schooners commanded
by lieutenants. Ships of the first rate mount 100 can-
non having 42-po.inders on the lower deck, 24-pounderson the middle deck, 12-pounders on the upper deck, and
9-pounders on the quarter-deck and forecastle. Thev
are manned with 850 men, including their officers, sea-men, marines, and servants.

In general,,the ships ofevery rate, besides the captainshave the master, the boatswain, thegunner, the chap! ainthe purser, the surgeon, and the carpenter; all of who,
except the captain, have their mates or ass stants, nwinch are comprehended the sail-maker, the master atarms, the armourer, the captain's clerk, the gunsmith&c I he number of other officers is always in proportionto the rate ol the ship. Thus a fust rate hasL licuten
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ants, six master's mates, twenty-four midshipmen, and
five surgeon's mates, who arc considered as gentlemen;
besides the following petty officers; quarter-masters and
their mates, fourteen; boatswain's mates and yeomen,
eight; gunner's mates, and assistants, six; quarter-

gunners, twenty-five; carpenter's mates, two, besides

fourteen assistants; with one steward, and steward's

mate to the purser.

If the dimensions of all ships of the same rate were
equal, it would he the simplest and most perspicuous me-
thod to collect them into one point of view in a table: but

as there is no invariable role for the general dimensions*
we must content ourselves with but a few remarks on
ships of each rate, so as to give a general ilea of the dif-

ference between them.

The Victory, one of the last-built of our first-rates, and
ever memorable for being commanded by lord JNelson in

(he glorious battle of Trafalgar, is 222 feet 6 inches in

length, from the head to the stern: the length of her keel,

151 feet S inches; that of her gun-deck, or lower deck,

186 feet; her extreme breadth is 51 feet 10 inches; her

depth in the hold, 21 feet 6 inches; her burthen 2162
tons; and her poop reaches 6 feet before the mizen-mast.

Ships of the second rate carry 90 guns upon three

decks, of which those on the lower battery are 32-pound-
ers; those on the middle, 18-pounders; on the upper-

deck, 12-pounders; and those on the quarter deck, 6-

pounders, which usually amount to four or six. Their
complement of men is 750; in which there arc 6 lieute-

nants, four inaster's-mates, 24 midshipmen, and four

suigeon's-mates, 14 quarter-master's and their mates,

right boatswain's mates and yeomen, six gunner's mates
and yeomen, with 22 quarter-gunners, two carpcnlcr's-

mates with 10 assistants, and one steward and steward's

mate.
Ships of the third rate carry from 64 to 80 cannon,

which are 32, 18, and 9-pounders. The 80-gun ships,

however, begin to grow out of repute, and to give way-
to those of 74, 70, &c. which have only two whole bat-

teries; whereas the former have three, with 28 guns
planted on each, the cannon of their upper deck being
the same as those on the quarter deck and forecastle of

the latter, which are 9-poundcrs. The complement in a

74 is 650, and in a 64, 500 men; having, in peace, four

lieutenants, but in war, five; and when an admiral is

aboard, six. They have three master's-mates, 16 mid-
shipmen, three snrgeon's-mates, 10 quarter-masters and
their mates, six boatswain's-mates and yeomen, four

guuner's- mates and yeomen, with 18 quarter-gunners,

one carpenter's- mate with eight assistants, and one stew-

ard and steward's- mate- under the purser.

Ships of the fourth rate mount from 60 to 50 guns, up-

on two decks, and the quarter-deck. The lower tier is

composed of 24-pounders, the upper tier of Impounders,

an lhe cannon on the quarter-deck and forecastle are 6-

uoun'ders. The complement of a 50-gunshipis 350 men,

in which there are three lieutenants, two master's-mates,

10 midshipmen, two surgeon's-matcs, eight quarter-mas-

ters and tlieir mates, four boatswain's mates and yeo-

men, one gunncr's-matc and one yeoman, with 12 quar-
ter-gunner's, one carpenter's-mate and six assistants,

and a steward and steward's-mate.
Ycssels of war under the fourth rate, and above the

rate of sloops, are usually comprehended under the ge »

neral name of frigates, and never appear in the line of
battle. They are divided into the fifth and sixth rates-
the former mounting from 50 to 32 guns, and the latter
from 28 to 20. The largest of the fifth rate have two
decks of cannon, the lower battery being of 18-pounders
and that of the upper-deck of 9-pounders; but those of
36 and 32 guns have one complete deck of guns, mount-
ing 12-pouiu!crs, besides the quarter-deck and forecas-
tle, which carry 6-pounders. The complement of a ship
of 44 guns is 280 men; and that of a frigate of 36 guns
240 men. The first has three, and the second two lieute-

nants; and both have two master's-mates, six midship.
men, two surgeon's-mates, six quarter-masters and their
mates, two boatswain's-mates and one yeoman, one gun-
ner's-mate and one yeoman, with 10 or 11 quarter-gun-
ners, and one purser's steward.

Frigates of the 6th rate carry 9-pounders, those of 28
guns having 3-pounders on their quarter-deck, with 200
men for their complement; and those of 24, 160 men: the
former have two lieutenants, the latter one; and both
have two master's-mates, four midshipmen, one surge-
on's-mate, four quarter-master's and their mates, one
boatswain's-mate, and one yeoman, one gunner's-mate
and one yeoman, with six or seven quarter-gunners, and
one purser's-steward.
The sloops of war carry from 18 to 8 cannon: the

largest have six-pounders; and the smallest, viz. those
of 8 or 10 guns, four-pounders. Their officers are ge-
nerally the same as in the 6th rates, with little varia-
tion; and their complements of men are from 120 to 60,
in proportion to their force or magnitude. Bomb-vessels
are on the same establishment as sloops; ?but fire-ships
and hospital-ships are on that of fifth-rates.

Nothing more evidently manifests the great improve-
ment of the marine art, and the degree of perfection to

which it has arrived in Britain, than the facility of ma-
naging our first rates; which were formerly esteemed in-

capable of government, unless in the most favourable
weather of the summer. Ships of the second rate, and
those of the third, which have three decks, carry their

sails remarkably well, and labour very little at sea.

They are excellent in a general action, or in cannon-
ading a fortress. Those of the third rate, which have
two tiers, are fit for the line of battle, to lead the con-

voys and squadrons of ships of war in action, and in ge-

neral to suit the different exigencies of the naval service.

The fourth-rates may be employed on the same occa-

sions as the third-rates, and may be also destined amongst
the foreign colonies, or on expeditions of great dis-

tance; since these vessels are usually excellent for keep-

ing and sustaining the sea. Vessels of the fifth rate are

too weak to suffer the shock of a line of battle; but they

may be destined to lead the convoys of merchant-ships,
to protect the commerce. in the colonies, to cruize in dif-

ferent stations, to accompany squadrons, or be sent ex-

press with necessary intelligence and orders. The same
may be observed of the sixth-rates.* The frigates, which
mount from 28 to 38 guns upon one deck, with the quar-

ter-deck, are extremely proper for cruizing against pri-

vateers, or for short expeditions, being light, long, and
usually excellent sailers.

RATEEN, in commerce, a thick woollen stuff, quill-



RAT RAY
ed, woven on a loom with four treadles, like serges, and
other shifts, that have the whale or quilling. There are

some ratcens dressed and prepared like cloths; others

left simply in the hair, and others where the hair or
knap is frized.

RATIO, in arithmetic and geometry, is that relation

of homogeneous things which determines the quantity of

one from the quantity of another, without the interven-
tion of a third.

Two numbers, lines, or quantities, A and B, being
proposed, their relation one to another may be consider-

ed under one of these two heads: 1. How much A ex-

reeds R, or B exceeds A; and this is found by taking A
from B or B from A, and is called arithmetical reason,

or ratio. 2. Or how many times, and parts of a time, A
contains B, or B contains A; and this is called geome-
tric reason or ratio; (or, as Euclid defines it, it is the

mutual habitude, or respect, of two magnitudes of the

same kind, according to quantity; that is, as to how of-

ten the one contains, or is contained in, the other;) and
m found by dividing A by B, or B by A; and here note,

that that quantity which is referred to another quantity,

is called the antecedent of the ratio; and that to which
the other is referred, is called the consequent of the ra-

lio; as, in the ratio of A to B, A is the antecedent, and
B the consequent. Therefore, any quantity, as antece-

dent, divided by any quantity as a consequent, gives the

ratio of that antecedent to the consequent.

A
Thus the ratio of A to B is —, but the ratio of B to A

B
R

.
12

is — ; and, in numbers, the ratio of 12 to 4 is — = 3, or

4 1
triple; but the ratio of 4 to 12 is = , or subtriple.

12 3

The quantities thus compared must be of the same kind;

that is, such which, by multiplication, may be made to

exceed one the other; or as these quantities are said to

have a ratio between them, which, being multiplied, may
be made to exceed one another. Thus a line, how short

soever, may be multiplied, that is, produced so long as,

to exceed in length any given right line, and consequently
these may be compared together, and the ratio express-

ed; but as a line can never, by any multiplication what-
ever, be made to have a breadth, that is, to be made
equal to a superficies, how small soever; these can there-

fore never be compared together, and consequently have
no ratio or respect one to another, according to quan-
tity: that is, as to how often the one contains, or is con-
tained in, the other. See Proportion.

RATION, a certain allowance which is given in bread,
&r. or forage, when troops are on service, for an officer

or soldier.

Complete ration of the small species.

Flour, or bread - - 1 \ lbs.

Beef .... i

or pork ... i

Peas ....
| pi n t.

Butter, or cheese - - l oz.

Rice .... l oz.
When the small species arc not issued, \\ lbs. of flour

or bread, with \\ lbs. of beef, or 10 oz. of pork, forms a

complete ration; or 3 lbs. of beef, or 2 lbs. of cheese, or
half a pound of rice, forms a complete ration.

The deductions (o be taken for provisions from the pay
of officers, non-commissioned officers^or men, are the same
for all ranks, and in all corps, under the like circumstan-
ces of service, when serving out of Great Britain, on sta-

tions where provisions are supplied by the public; also,

when embarked in transports or other vessels, (except
when serving as marines:) also when prisoners of war are
maintained at the expense of Great Britain; also when
in general hospitals, whether at home or abroad, a de-
duction of sixpence per day.

A deduction of threepence halfpenny from the pay of
every non commissioned officer and private in Jamaica,
in New South Wales, or Gibraltar. Non-commissioned
officers and soldiers serving as mariners shall not be lia-

ble to any deduction from their full pay on account of pro-
visions.

Ration for a horse on home service in 1796, 14 lbs. of
hay, 10 lbs. of oats, 4 lbs. of straw, for which a stoppage
is made of sixpence.

The French use the same term, viz. ration de Join, a
ration of hay; double ration, double ration; demi-ration,
a half- rati on.

RATIONAL is applied to integral, fractional, and
mixt numbers; thus we say, rational fraction, rational
integer, and rational mixt number.

Rational is applied to the true horizon, in opposition
to the sensible or apparent one.

RATIONALE, a solution, or account of the principles
of some opinion, action, hypothesis, phenomenon, or the
like.

RATLINES, or, as the seamen call them, Ratli*9,
those lines which make the ladder-steps to get up the
shrouds and futtocks, hence called the ratlins of the
shrouds.

RATTLE-SNAKE. See Crotalus.

RAVELIN, in fortification, was anciently aflat bas-
tion, placed in the middle of a curtin; but now a detach-
ed work composed only of two faces, which (make a sali-
ant angle, without any flanks, and raised before the cur-
tin on the counterscarp of the place. A ravelin is a tri-
angular work, resembling the point of a bastion with the
flanks cut off. See Fortification.

Its use before a curtin is, to cover the opposite flanks
of the t\vo*next bastions. It is used also to cover a bridge,
or a gate, and is always placed without the moat. There
are also double ravelins that serve to cover each other*
they are said to be double when they are joined by a cur-
tin.

RAVEN. See Corvijs.

RAUWOLFJA, a genus of the pentandria monogynia
class of plants, the corolla of which consists of a single
funnel-fashioned petal, with a large limb, divided into
five lanceolated segments; the fruit is a succulent berry
with two seeds. There are four species, trees of South
America.

RAY, a beam of light emitted from a radiant or lumi
nous body. Sec Optics.



RAYS OF LIGHT.

Ra.ys of I.IGUT, colour and heat of. Dr. Hcrschel had

been employed in making observations on the sun by

means of telescopes. To prevent the inconvenience aris-

ing from the heat, he used coloured glasses; but these

glasses, when they were deep enough coloured to inter-

cept the light, very soon cracked and broke in pieces.

This circumstance induced him to examine the heating

power of the different coloured rays. He made each of

them in its turn fall upon the bulb of a thermometer, near

which two other thermometers were placed to serve as a

standard. The number of degrees which the thermome-

ter exposed to the coloured ray rose above the other two

thermometers indicated the heating power of that ray.

He found that the most refrangible rays have the least

heating power; and that the heating power gradually in-

creases as the refrangibility diminishes. The viok-t ray

therefore has the smallest heating power, and the red ray

the greatest. Dr. Herschel found that the heating power

of the violet, green, and red rays, are to each other as the

following numbers:

Violet = 16

Green = 22.4

Red = 55

It struck Dr. Herschel as remarkable, that the illuminat-

ing power and the heating power of the rays follow such

different laws. The first exist in greatest perfection in

the middle of the spectrum, and diminishes as we ap-

proach either extremity; but the second increases con-

stantly from the violet end, and is greatest at the red end.

This led him to suspect that perhaps the heating power

does not stop at the end of the visible spectrum, but is

continued beyond it. He placed the thermometer com-

pletely beyond the boundary of the red ray, but still in

the line of the spectrum; and it rose still higher than it

had done when exposed to the red ray. On shifting the

thermometer still farther, it continued to rise; and the

rise did not reach its maximum till the thermometer was

half an inch beyond the utmost extremity of the red ray.

When shifted still farther, it sunk a little; but the power

of heating was sensible at the distance of 1 § inch from the

red ray.

These important experiments have been lately repeated

and fully confirmed by sir Henry Englefield, in the pre-

sence of some very good judges. The apparatus was

very different from that of Dr. Herschel, and contrived

on purpose to obviate certain objections which had been

made to the conclusions drawn by that illustrious philo-

sopher. The bulbs of the thermometers used were most-

ly blackened. The following'table exhibits the result ob-

tained in one oi" these experiments:

Thermometer in the blue ray

rose in - - 3' from
3

Red ray
{

Black thermometer
White thermometer

green

\ ellow

full red

confines of red

beyond the visible

2|
iSht 4

55°

54

56

56
58

61

to 56°

58

62
72
731

79

Dark
{

Black thermometer
White thermometer

Time-

s'

From
58°

55

3
59

58

3
59
571

The thermometer with its bulb blackened, rose much
more when placed in the same circumstances, than the

thermometer whose bulb was either naked or whitened

with paint. This will be apparent from the following table:

,„ _ „ f Black thermometer
Confines of red j w|)ite thcl .mometer

Both Dr. Herschel and sir Henry Englefield take no-

tice of a faint blush of red of a semi-oval form, visible

when the rays beyond the red end of the spectrum were
collected by a lens.

From these experiments it seems to follow, that there

are rays emitted from the sun, which produce heat, but
have not the power of illuminating; and that these are
the rays which produce the greatest quantity of heat.

Consequently caloric is emitted from the sun in rays, and
the ravs of caloric are not the same with the rays of

light.
*

On examining the other extremity of the spectrum,
Dr. Herschel ascertained that no rays of caloric can be

traced beyond the violet ray. He had found, however,
as Sennebier had done before him, that all the coloured
rays of the spectrum have the power of heating: it may
be questioned therefore whether there are any rays which
do not warm. The coloured rays must either have the

property of exciting heat as rays of light, or they must
derive that property from a mixture of rays of caloric.

If the first of these suppositions was true, iight ought (o

exite heat in all cases; but it has been long known to phi-

losophers that the light of the moon does nt produce the

least sensible heat, even when concentrated so strongly

as to surpass, in point of illumination, the brightest can-

dles or lamps, and yet these produce a very sensible heat.

Here then are rays of light which do not produce heat;

rays, too, composed of all the seven prismatic coloured

rays. We must conclude, from this well-known fact,

that rays of light do not excite heat; and consequently
that the coloured rays from the sun and combustible bo-

dies, since they excite heat, must consist of a mixture of

rays of light and rays of caloric. That this is the case

was demonstrated long ago by Dr. Hooke, and afterwards

by Scheele, who separated the two species from each

other by a very simple method. If a glass mirror is held

before a fire, it reflects the rays of light, but not the rays

of caloric; a metallic mirror, on the other hand, reflects

both. The glass mirror becomes hot; the metallic mirror

does not alter its temperature. If a plate of glass is sud-

denly interposed be'ween a glowing fire and the face, it

intercepts completely the warming power of tire fire,

without causing any sensibe diminution of its brilliancy;

consequently it intercepts the rays of caloric, but allows

the rays of light to pass. If the glass is allowed to re-

main in its station till its temperature has reached its

maximum, in that situation it ceases to intercept the rays

of caloric, but allows them to pass as freely as the rays

of light. This curious fact, which shows us that glass

oidy intercepts the rays of caloric till it is saturated with

them, was discovered long ago by Dr. Robison, professor

of natural philosophy in the university of Edinburgh.

These facts are sufficient to convince us that the rays of

light and of caloric are different, and that the coloured



RAYS OF LIGHT.

rays derive their heating power from the rays of caloric

which they contain. Thus it appeals that solar light is

composed of three sets of rays, the colorific, the calorific,

and the deoxidizing.

The rays of caloric are refracted by transparent bo-

dies just as the rays of light. We see, too, that, like the

rays of light, they differ in their refrangibility; that some
of them are as refrangible as the violet rays, but that'the

greater number of them are less refrangible than the red
rays. Whether they are transmitted through all transpa-
rent bodies has not been ascertained; neither has the dif-

ference of their refraction in different mediums been ex-

amined. We are certain, however, that they are trans-

mitted and refracted by all transparent bodies which have
been employed as burning-glasses. Dr. Herschel lias also

proved, by experiment, that it is not only the caloric

emitted by the sun which is refrangible, but likewise the

rays emitted by common fires, by candles, by hot iron,

and even by hot water.

The rays of caloric are reflected by polished surfaces

in the same manner as the rays of light. This was lately

proved by Herschel; but it had been demonstrated long
before by Scheele, who had even ascertained that the

angle of their reflection is equal to the angle of their in-

cidence. Mr. Pictet also had made a set of very ingeni-

ous experiments on this subject, about the year 1790,
which led to the same conclusion. He placed two concave
mirrors of tin. of nine inches focus, at the distance of

twelve feet two inches from one another. In the focus of

one of them he placed a ball of iron two inches in diame-

ter, heated so as not to be visible in the dark; in the

other was placed the bulb of a thermometer. In six mi-

nutes the thermometer rose 22°. A lighted candle, which

was substituted for the ball of iron, produced nearly the

same effect. In this case both light and heat appeared to

act. In order to separate them, he interposed between the

two mirrors a plate of clear glass. The thermometer

sunk in nine minutes 14°; and when the glass was again

removed, it rose in seven minutes about 12°; yet the

light which fell on the thermometer did not seem at all di-

minished by the glass. Mr. Pictet therefore concluded,

that the caloric had been reflected by the mirror, and

that it had been the cause of the rise of the thermometer.

In another experiment, a glass matrass was substituted

for the iron hall, nearly of the same diameter with it,

and containing 2044 grains of boiling water. Two mi-

nutes after a thick screen of silk, which had %been inter-

posed between the two mirrors, was removed, the ther-

mometer rose from 47° to 50^, and descended again the

moment the matrass was removed from the focus.

The mirrors of tin were now placed at the distance of

90 inches from each other; the matrass with the boiling

water in one of the foci, and a very sensible air-thermo-

meter in the other, every degree of which was equal to

about ^-j- of a degree of Fahrenheit Exactly in the mid-

dle space between the two mirrors there was placed a

very thin common glass mirror, suspended in such a
manner that either side could be turned towards the ma-
trass. When the polished side of this mirror was turned

to the matrass, the thermometer rose only 0.5°: but when
the side covered with tin foil, and which had been black-

ened with ink and smoke, was turned towards the ma-
trass, the thermometer rose to 3.5°. In another experi-
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ment, when the polished side of the mirror was turned to

the rrvatrass, the thermometer rose 3°, when the other

side 9.2°. On rubbing off the tin foil, and repeating the

experiment, the thermometer rose 18°. On substituting

for the glass mirror a piece of thin white pasteboard of

the same dimensions with it, the thermometer rose 10°.

As the rays of light and of caloric ei«itted by the sun
accompany each other, it cannot be doubted that they
move with the same velocity. The rays of caloric, there-

fore, move at the rate of almost 200,000 miles in a se-

cond. This is confirmed by an experiment of Mr. Pictet.

He placed two concave mirrors at the distance of 69
feet from each other; the one of tin as before, the other
of plaister gilt, and 18 inches in diameter. Into the focus

of this last mirror he put an air-thermometer, and a hot

bullet of iron into that of the other. A few inches from
the face of the tin mirror there was placed a thick screen,

which was removed as soon as the bullet reached the fo-

cus. The thermometer rose the instant the screen was
removed, without any perceptible interval; consequently
the time which caloric takes in moving 69 feet is two mi-
nute to be measured. We see at once that this must be
the case when we recollect that caloric moves at the rate
of 200,000 miles in a second.

The velocity of caloric being equal to that of light,

its particles must be equally minute. Therefore neither
the addition of caloric nor its abstraction can sensibly
affect the weight of bodies. As this follows necessarily as
a consequence from Dr. Herschel's experiments, was it

possible to prove by experiment that caloric affects the
weight of bodies, the theory founded on Dr. Herschel's
discoveries would be overturned: but such deductions
have been drawn from the experiments of De Luc, For-
dyce, Morvcau, and Chaussier. According to these phi-
losophers, bodies become absolutely lighter by being
heated. The experiment of Fordycc, which seems to have
been made with the greatest care, was conducted in the
following manner:
He took a glass globe three inches in diameter, with

a short neck, and weighing 451 grains; poured into it

1700 grains of water from the New River, London, and
then sealed it hermetically. The whole weighed 2150-14
grains at tlie temperature of 32°. It was put for twenty
minutes into a freezing mixture of snow and salt till

some of it was frozen; it was then, after being wiped
first with a dry linen cloth, next with clean washed dry
leather, immediately weighed and found to be y

i
(
>|* a

grain heavier than before. This was repeated exactly
in the same manner five different times: at each, more
of the water was frozen, and more weight gained. When
the wiiele water was frozen, it was -j'jths of a grain
heavier than it had been when fluid. A thermometer
applied to the globe stood at 10°. When allowed to re-

main till the thermometer rose to 32°, it weighed -Mhs
of a grain more than it did at the same temperature when
fluid. It will be seen afterwards, that ice contains less
caloric than water of t lie same temperature with it. The
balance used was nice enough to mark 7j£ ff

th part of a
grain.

This subject had attracted the attention of Lavoisier,
a philosopher distinguished by the uncommon accuracy
of his researches. His experiments, which were publish-
ed in the Memoirs of the French Academy for 1783, led
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hirn to conclude that the weight of bodies is not all

by heating or cooling them, and consequently ^tbat calo-

ric produces no sensible change on the weight of bodies.

Count Rumford's experiments on the same subject,,which
were made about the year 1797, are perfectly decisive.

He. repeated the experiment of Dr. Fordyce with the

must scrupulous caution: and by a number of the most
ingenious contrivances, demonstrated, that neither the

addition nor the abstraction of caloric makes any sensi-

ble alteration in the weight of bodies.

Caloric not only possesses the velocity of light, but
agrees with it also in another property no less peculiar.

Its particles are never found cohering together in mas-
ses;)and whenever they are forcibly accumulated they fly

off i)i all directions, and separate from each other with
inconceivable rapidity. This property necessarily sup-

poses the existence of a mutual repulsion between the

particles of caloric.

Thus it appears that caloric and light resemble each

other in a great number of properties. Both are emitted

from the sun in rays, with the velocity of 200,000 miles

in a second; both of them are refracted by transparent

bodies, and reflected by polished surfaces; both of them
consist of particles which mutually repel each other, and
which produce no sensible effect upon the weight of

other bodies. They differ, however, in this particular;

light produces in us the sensation of vision; caloric, on
the contrary, the sensation of heat.

Upon the whole, we are authorized by the above state-

ment of facts, to conclude, that the solar light is com-
posed of three distinct substances, in some measure se-

parable by the prism on account of the difference of their

refrangibility. The calorific rays are the least refran-

gible, the deoxidizing rays arc most refrangible, and
the colorific rays possess a mean degree of refrangibility.

Hence the rays in the middle of the spectrum have the

greatest illuminating power, those beyond the red end

the greatest heating power, and those beyond the violet

end the greatest deoxidizing power: and the heating

power on the one hand, and the deoxidizing power on

the other, gradually increase as we approach that end

of the spectrum where tl»e maximum of each is concen-

trated. These different bodies resemble each other in so

many particulars, that the same reasoning respecting

refrangibility, reflexibility, &c. may be applied to all;

but they produce different effects upon those bodies on
which they act. Little progress has yet been made in the

investigation of these effects; but we may look forward

to this subject as likely to correct many vague and un-

meaning opinions which are at present in repute among
philosophers.

RAZOR BILL. See Alka.
REACH, in the sea language, signifies the distance

between any two points of land, lying nearly in a right

line.

RE-ACTION, in physiology, the resistance made by
all bodies to the action or impulse of others, that endea-
vour to change its state whether of motion or rest. See
Motion.
REALGAR, a mineral found in Sicily and various

parts of Germany. It is either massive or crystallized.

The primitive form of the crystal is an octahedron with
scalene triangles, aud it commonly appears in 4, 6, 8,

2

10, or 12 sided prisms, terminated by four-sided sum-
mits. Colour red. Streak yellowish-red. Specific gra-
vity 3.338. It is electric per se, and becomes negatively
electric by friction. Before the blowpipe it melts easily,

burns with a blue flame, and soon evaporates. It is also

the old name for a sulphuret of arsenic, found native in

different parts of Europe. It has a scarlet colour, ami
is often crystallized in transparent prisms, its specific

gravity is 3.2. It is composed of 80 parts of arsenic, and
20 of sulphur, and it is sometimes used as a part.

REAR, a term frequently used in composition, to de-

note something behind, or backwards, in respect of an-

other, in opposition to van: thus, in a military sense, it

is used for the hind part of an army, in opposition to the

front, for the rear-guard, rear half-files, rear-line, rear-

rank, and rear-admiral.

RE-ATTACHMENT, a second attachment of him
that was formerly attached and dismissed the court with-

out day, as by the not coming of the justices, or some
such casualty.

REAUMURIA, a genus of the class and order poly-

andria pentagynia. The calyx is six-leaved; petals five;

caps, one-celled, five-valved, many-seeded. There is one

species, an annual of Egypt.
REBATE, or Rebatement, in commerce, a term

much used at Amsterdam, for an abatement in the price

of several commodities, when the buyer, instead of taking

time, advances ready money.
REBELLION, taking up arms traitorously against

the king, be it by natural subjects, or by others once

subdued. See Riot.
REBUTTER, is the answer of the defendant to the

plaintiff's sur-rejoinder.

RECAPITULATION, in oratory, &c. is a summary,
or a concise and transient enumeration, of the principal

things insisted on in the preceding discourse, whereby
the force of the whole is collected into one view.
RECAPTION. Where one has deprived another of

his property, the owner may lawfully claim and retake

it wherever he happens to find it, so that it shall not be

in a riotous manner, or attended with any breach of the

peace.

RECEIPTS, are acknowledgments in writing of

having received a sum of money or other value. A re-

ceipt is either a voucher for an obligation discharged

or one incurred. Receipts for money above 40s. must be

on stamps: but on the back of a bill of exchange or pro-

missory note which is already stamped, is good without

a farther duty. Writing a receipt on a stamp of greater

value than the law requires, incurs no penalty, and the

receipt is good; but if on a stamp of a lower value, or

on unstamped paper, then a receipt is no discharge, and

incurs a penalty. See Stamp.
RECEIVER, in pneumatics, a glass vessel for con-

taining the thing on which an experiment in the air-

pump is to be made. See Pneumatics.
Receiver, in chemistry, a vessel of earth, glass, &c.

for receiving any distilled liquor.

Receiveu. Receiving stolen goods, knowing them to

be stolen, is a high misdemeanour at the common law;

and by several statutes is made felony and transporta-

tion; and in some particular instances, felony without

benefit of clergy.
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Receiver also signifies an officer of which there are

several kinds, denominated from the particular matters

they receive, the places where, or the persons from

whom, &c. 1. Receiver of the fines is an officer appoint-

ed to receive the money of such persons as compound
with the king, upon original writs sued out of chancery.

2. Receiver-general of the duchy of Lancaster is an of-

ficer belonging to the duchy court, who collects all the

revenues, lines, forfeitures, and assessments, within that

duchy. 3. Receiver-general of the public revenue, is an
officer appointed in every county, to receive the taxes

granted by parliament, and remit the money to the

treasury.

RECIPE, in medicine, a prescription or remedy, to

be taken by a patient; so called because always begin-

ning with the word recipe, i. e. take; which is generally

denoted by the abbreviature R.
RECIPIANGLE, or Recipient angle, a mathe-

matical instrument, serving to measure re-entering and
salient angles, espesially in fortification.

It usually consists of two arms, or rulers, AC, and BC
(Plate CXXVI. Miscel. fig. 197) riveted together at C, and
capable of being opened and closed, like a sector. To
take an angle with it, they lay the centre of a protractor

over the joint C, and apply its diameter to one of the

rulers; then the degrees cut out by the edge of the other

ruler, show the quantity of the angle.

There are other forms of this instrument: that repre-

sented fig. 198, has a graduated circle, by which the

angles may be readily measured by its index; and fig.

199, is another kind composed of four equal rulers of

brass, riveted together by their ends, so as to form a pa-

rallelogram; and on one of the rulers is fixed a graduated

semicircle, which measures the opposite angle of the pa-

rallelogram; by means of one of the rulers produced so

as to serve instead of an index.

RECIPROCAL terms, among logicians, are those

which have the same signification; and consequently are
convertible, or may be used for each other.

Reciprocal figures, in geometry, those which have
the antecedents and consequents of the same ratio, in

both figures. Thus, (Plate CXXVI. Miscel. fig. 200,) A:
JJ : : C : D; or 12 : 4 : : 9 : 3 ; that is, as much as the side

A, in the first rectangle, is longer than B, so much deep-
er is the side C, in the second rectangle, than the side

D in the first; and, consequently, the greater length of
the one is compensated by the greater breadth or depth
of the other; for as the side A is £ longer than C, so B
is | longer than D, and the rectangles of course equal;
that is, A 4- D = B x C, or 12 x 3 = 4 x 9 = 36.

This is the foundation of that capital theorem, viz.

that the rectangle of the extremes is always equal to

that of the means; and, consequently, the reason of the
rule of three.

Hence it follows, that if any two triangles, parallelo-
grams, prisms, parallelepipeds, pyramids, cones, or cy-
linders, have their bases und altitudes reciprocally pro-
portional, those two figures or solids are equal to each
other; and, vice versa, if they are equal, then theirbases
and altitudes are reciprocally proportional. See Tri-
angle, Parallelogram, &c.
Reciprocal proportion, in arithmetic, is when, fn

four numbers, the fourth is less than the second, by so

much as the third is greater than the first; and vice

versa.

This is the foundation of the inverse, or indirect, rule

of three: thus, 4 : 10 : : 8 : 5.

It is applied also to quantities which, being multiplied

1 1

together, produce unity. Thus — and x, y, and -—, arex y
I x 1

reciprocal quantities, because x x = „ =1, and — x
x % y

1 = -^- = l

y
RECITATIVO, or Recitative, in music, a kind of

singing, that differs but little from ordinary pronuncia-

tion, such as that in which the several parte of the litur-

gy are rehearsed in cathedrals; or that in which the ac-

tors commonly deliver themselves on the theatre at the

opera, when they are to express some action or passion,

to relate some event, or reveal some design. Notwith-
standing this sort of composition is noted in true time,

the performer is at liberty to alter the bars of measure,
and make some long and others short, as his subject re-

quires; hence the thorough-bass to the recitative is usu-
ally placed below the other, to the end that he, who is

to accompany the voice, may rather observe and follow

the singer, than the person that beats the time.

RECKONING, or a Ship's Reckoning, in naviga-
tion, is that account by which at any time it may be
known where the ship is, and on what course or courses
she is to steer in order to gain her port; and that account
taken from the log-board is called the dead-reckoning.
See Navigation.
RECLINER, or Reclining dial. Sec Dialling.
RECOGNIZANCE, is an obligation of record, which

a man enters into before some court of record, op magis-
trate duly authorized, with condition to some particular
act; as to appear at the arsizes or quarter-sessions, to
keep the peace, &c.

RECOIL, or Rebound, the starting backward of a
fire-arm, after an explosion. Mersennus tells us, that a
cannon 12 feet in length, weighing 6400lb. gives a ball
of 24 lb. an uniform velocity of 640 feet per second. Put-
ting, therefore, W — 6400, w = 24, V = 640, and v =
the velocity with which the cannon recoils; we shall have
(because the momenta of the cannon and ball are equal)
\Yv = wV: and so

w\ 24 x 64
v = — = = 2, 4; that is, it would recoil at

w 6400
the rate of Z~% feet per second, if free to move.

RECORD. An act committed to writing in any of
the king's courts, during the term wherein it is written,
is alterable being no record; but that term once ended,
and the act duly enrolled, it is a record, and of that cre-
dit which admits of no alteration or proof to the con-
trary.

RECORDARE facias, a writ directed to the sheriff,
to remove a cause out of an inferior court, into the king's
bench or eommon-plcas.

RECORDER, a person whom the mayor and other
magistrates of a city or corporation associate to them,
for their better direction in matters of justice, and pro-
ceedings in law; on which account this person is gen-
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rally a counsellor, or other person well skilled in the law.

The recorder of London is chosen bj the lord- mayor
and aldermen; and. as lie is held to be the mouth of the

city, he delivers the judgment of the courts, and records

and certifies the city customs.

RECOVERY, in law, is obtaining any thing by judg-

ment or trial at law.

A recovery resembles a fine so far as being an action

real or fictitious, and in that lands are recovered against

the tenant of the freehold, and an absolute fee-simple is

vested in the recoverer; but it is carried on through eve-

ry stage of proceeding, instead of being compromised
like a fine. See Fine.
This invention we owe to the ingenuity of the ecclesi-

astics, to evade the statute of mortmain, which prohibit-

ed them from purchasing or receiving, under pretence of

a free gift, any lands or tenements whatsoever; and as

judgment was given for religious houses, they were pre-

sumed to have recovered the lands by sentence of law,

on a supposed prior title, and were held not to come
within the statute. The convenience of those recoveries

was soon discovered, and made use of by lay persons as

a common mode of tranferring lands; but the want of

moderation on the part of the ecclesiastics, in their fre-

quent recourse to feigned recoveries, was such as to call

for parliamentary interference, and give rise to the act

in the reign of Edward the First, called the statute of

Westminster; which enacts, that in all cases where ec-

clesiastical persons recovered lands by default, a jury

should try the right; and if the demandants were found

to have no title, the land should be forfeited to the lord

of the fee, according to the statute of mortmain.

This act threw the recoveries into disuse, till they

were resumed as a mode of evading the strictness of the

statute de donis conditionalibus, which lays a general

restraint on alienation. The people made m- ny attempts

to procure a repeal of this statute, but in vain; but as the

inconveniences were manifest, the judges always endea-

voured to contrive means of evading it; and it was deci-

ded in a case in the reign of Edward IV. that a common
recovery suffered by a tenant in tail, should operate as an

effectual bar to his estate tail, and to all remainders and

reversions depending thereon; by which means tenants

in tail are now enabled to dispose of their estates, or

convert them into estates in fee simple: and it may be

suffered of all things, whereof a writ of covenant may
be brought for the purpose of levying a fine. There are

three persons required to form a recovery; the deman-
dant, tenant, and vouchee. The demandant is he who
brings the writ of entry; the tenant is he against whom
the writ is brought; and the vouchee is he whom the te-

nant vouches and calls to warranty; but this may be bet-

ter understood by supposing John Jacobs to be tenant of

the freehold, and desirous of suffering a recovery to cut

off all entails and reversions, and to convey the estate in

fee-simple to James Jenkins. Jenkins sues out a writ of

precipe quod reddat, as in the case of a fine, and charges
that the defendant has no title, but came into possession

after Hugh Hunt had turned the plaintiff out of it. The
proceedings are made up on the recovery-roll, in which
the writ and complaint of the demandant are recited; the
lenant then appears and calls upon one Charles Brown-
ing, who is supposed at the original purchase to have

warranted the title to the tenant, and who is denomina-
ted the vouchee: the vouchee then appears, is impleaded,
and defends the title. Jenkins, the demandant, craves
leave to imparl, which is granted; the plaintiff then re-

turns into court, but the vouchee disappears and makes
default; judgment is of course given for Jenkins, and
Jacobs is to recover the value of the land from Charles
Bowning. as he lo«t them through his default. But on
enqury, it is always found that Browning (who is mere-
ly an officer of the court, and denominated the common
vouchee, from being always vouched), has no lands, so

that Jacobs, now called the recovree, has but a nominal
recompence; and the plaintiff, who is now recoverer, has
the lands vested in him by judgment of the court, and
seisin delivered by the sheriff.

A recovery is sometimes with double or treble voucher,
or even more if necessary. And, indeed, a double voucher
is the most common, by first conveying an estate to any
third person, against whom the writ is issued, he tben
vouches the tenant in tail who vouches over the common
vouchee; for if the recovery is had immediately against

the tenant in tail, it bars only such estate in the premises
of which he is then actually seized; but if the recovery is

had against a third person, and the tenant in tail is the

first vouchee, it bars every latent right and interest which
he may have in the lands recovered. If an infant suffers

a recovery in person, he may reverse it, but then the

writ of error must be brought during his minority.
Sometimes, though but seldom, the court permits the

infant to appear by guardian, where the recovery is of

manifest advantage to the infant; and when this has been
allowed by the judges, the infant cannot set it aside; but

if it is to the prejudice of the infant, he has a remedy by
action against the guardian. This appears from several

cases. If the infant appears by attorney, he may reverse

the recovery after he is of age, because it may be here

discovered by trial whether the warrant of attorney was
made by him while an infant. A married woman joining

with her husband in suffering a recovery, will bar her

remainder; because as she is examined privately as to her

consent, it takes away the presumption in law that it is

done by the compulsion of her husband.

All persons have power to suffer a recovery except the

king (for if he does, he must either be tenant or vouchee,

and in both cases the plaintiffmust countagainst him, which
the law does not allow), infants, persons non compos,

and women who are possessed of dower; who are prohi-

bited by the statute of 1 1 Henry VII. c. 20, which enacts

that a recovery suffered by any woman of lands settled

on her by her husband, or settled on her husband and
her by any of his ancestors, shall be void.

The effect of common recoveries may appear to be an
absolute, bar not only of all estates tail, but of remain-

ders and reversions expectant on the determination of

such estates. So that a tenant in tail may convey lands

in tail to the recoverer, free and discharged of all con-

ditions and appointments in tail, and of all remainders
and reversions. But as is before mentioned, a woman
possed of dower is prevented by the statute: and by the

statute of 11 Eliz. c. 8, no tenant for life of any sort can
suffer a recovery, so as to bind them in remainder or

reversion. For which reason, if there is a tenant for life

With remainder in tail, aud other remainders over, and
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the tenant for life is desirous to suffer a valid recovery,

either lie or the tenant to the preripe most vouch the re-

mainder-man in tail. It is an essential part of a recove-

ry, that the tenant to the precipe should he actually

seized of the freehold; but by 14 Geo. II. though the le-

gal freehold should be vested in lessees, yet those who
arc intitled to the next freehold estate in remainder or

reversion may make a good tenant to the precipe; and
though the deed or fine wluch creates such tenant should

be subsequent to the judgment of recovery, if it is in the

same term, the recovery is valid; and that though the re-

covery itself does not appear to be entered, or not regu-

larly entered on record: yet the deed to make a tenant

to the precipe and declare the uses of the recovery, with

twenty years possession, shall he sufficient evidence of

the recovery. If a recovery is levied without any good
consideration or the uses declared, they only enure to the

use of him who levies them; and if there is a considera-

tion, yet as the most usual fine, sur cognizance de droit

comme ces, &c. conveys an absolute estate without limi-

tations, these conveyances could not be made to answer
the purposes of family settlements (wherein a variety of

uses and designations is often necessary), urdess their

force and effect were made subject to the direction of

more complicated deeds. These deeds, if made previous
to the judgment, are called deeds to lead the uses; if sub-
sequent, to declare them.

RECTANGLE, in geometry, the same with a right-

angled parallelogram.

RECTANGLED, Rectangular,, or Right-an-
gled, appellations given to figures and solids which have
one or more right angles: thus a triangle with one right

an,<;le, is termed a rectangled triangle; also parallelograms
with right angles, squares, cubes, &c. are rectangular.

Solids, as cones, c} linders, &c. are also said to be rec-

tangular with respect to their situation, when their axes
are perpendicular to the plane of the horizon.

RECTIFICATION, in geometry, is the finding a
right line, equal in length to a curve. See the article

Curve.
The rectification of curves is a branch of the higher

geometry, where the use of the inverse method of fluxions
is very conspicuous.

Case I. Let ACG, (Plate CXXVI. Miscel. fig. £01) be
any kind of curve, whose ordinates are parallel to them-
selves, and perpendicular to the axis AQ. Then if the
fluxion of the absciss AM is denoted by Mm, or by Cn,
(equal and parallel to Mm), and nS, equal and parallel
to Cr, is the representation of the corresponding fluxion
of the ordinate MC; then will the diagonal CS, touching
the curve in C, be the line which the generating point p
would describe,' was its motion to become uniform at C;
which line, therefore, truly expresses the fluxion of the
space AC, sour over. See the article Fluxions.

Hence, putting AM = x. CM = y, and AC = «; we
have % = CS = y/ U*s

-t- Sil 2 =ya:» +'y»; from which
and the equation of the curve, the value of x may be de-
termined. Thus, let thetcurve proposed be a parabola
of any kind, the general equation for which is x =

ri— 1

; and hence x —
n— l

•

ttlf y— , and therefore * (=
a
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-in.
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2
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the fluent of which, usually expressed in an infinite
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series, is y -f
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I x 2a
2m— 2

An— 3 x 8a
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Case II. Let all the ordinates of the proposed curve
ARM, fig. 202, be referred to a centre C: then, putting
the tangent RP (intercepted by the perpendicular CP)
= t, the arch, BN, of a circle, described about the cen-
tre C, = x; and the radius CN (or CR) = a; we have

« : y : : y (CR) : t (RP); and, consequently, % = y!f:

from whence the value of % may be found, if the relation

of y and t is given. But in other cases, it will be bet-

ter to work from the following equation, viz. x —

\]y
2 + yJL, which is thus derived; let the right line

a2

CR be conceived to revolve about the centre C; then
since the celerity of the generating point R, in a direc-
tion perpendicular to CR. is to \x) the celerity of the
point N, as CR (y) to CN («), it will therefore be truly

represented by ^T; which being to (y) the celerity in the

direction of CR produced, as CB (s : RP (f), it follows

that V-L
: y

2
: : s* : t2; whence, by composition, K!l! + if :

f : : s2 + P (y») ; ft; therefore t£. + j. _ £g f a„ (, C0|| _

sequently \fcif _!/?/

/-

+ y» (=*??)«*. Q. e. D.

Rectification, in chemistry, the repetition of a dis-
tillation or sublimation several times, in order to render
the substance purer, finer, and freer from aqueous or
earthy parts. See Distillation.
RECTILINEAR, in geometry, right-lined; thus fi-

gures whose peremiter consists of right lines, are said to
be rectilinear.

RECTO, in law, a writ of right, which is of so high a
nature, that whereas other writs in real actions are on-
ly to recover the possession of the land or tenements in
question, which have been lost by our ancestors or our-
selves; this aims to recover both the seisin which some
ofour ancestors or we had, and also the property of the
hiring whereof the ancestor died not seised as of "fee; and
whereby are pleaded and tried both their rights together,
viz. as well of possession as of property; so that if a man
ever loses his case upon this writ, either hv judgment or
assize, he is without remedy. Prart. Lib. 5.

Recto dr advocations bclbsms, a writ of riebt
lying where a man has a right of advowson, and
the parson of the church dying, a stranger presents
his c'eik to the church: and he not having broueht
his action of quare imnedit. nor darriea pumni
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ment, within six months, hut suffered the stranger to

usurp upon him.

Recto de dote, a writ of right of dower, winch lies

for a woman who has received part of her dower, and

purposes to demand the remainder in the same town,

against the heir, or his guardian if he is a ward.

Recto de dote unde nihil habet, a writ of right

which lies in a case, where the husband having divers

lands or tenements, has assured no dower to his wife,

and she thereby is driven to sue for her thirds, against

the heir or li is guardian.

Recto ojjando dominus eemisit, a writ of right,

which lies in cases, where lands or tenements in the seig-

niory of any lord are in demand by a writ of right.

RECTOR, a term applied to several person v\hose of-

fices are very different; as, 1. The rector of a parish is

a clergyman that has the charge and cure of a parish,*

and possesses all the tythes, &c. 2. The same name is also

given to the chief elective officer in several foreign uni-

versities, particularly in that of Paris. 3. Rector is also

used in several convents for the superior officer who go-

verns the house; and the Jesuits give this name to the su-

periors of such of their houses as are either seminaries or

coleges.

RECTORY, a parish church, parsonage, or spiritual

living, with all its rights, tythes, and glebes.

RECTUM, in anatomy, the third and last of the large

intestines. See Anatomy.
RECURV1ROSTRA, in ornithology, a genus belong-

ing to the order grallse. The bill is long, subulated,

bent back, sharp and flexible at the point. The feet are

webbed, and furnished with three toes forwards, and a

short one behind. Mr. Latham notes of this genus three

species, viz. the avosetta, or the one commonly known,
the Americana, and the alba. This last, it is probable,

has some afiinity to the Americana. The recurviros-

tra avosetta is about the size of a lapwing in body,

but has very long legs. The substance of the bill is

soft and almost membranous at its tip; it is thin, weak,

slender, compressed horizontally, and incapable of de-

fence or effort. These birds are variegated with black

and white, and during the winter are frequent on the

eastern shores of Great Britain. They visit also the

Severn, and sometimes the pools of Shropshire. They
feed on worms and insects, which they scoop out of the

sand with their bills. They lay two eggs, white, with

a greenish line, and large spots of black, about the size

of a pigeon's. They are found also in various parts of

the continent of Europe, in Russia, Denmark, and Swe-
den, but they are not numerous. They arc also found

in Siberia, butoftener about the salt lakes of the Tarta-

rian desert, and aBout the Caspian sea; likewise on the

coasts of Picardy in France, in April and November,
and at Orleans, but rarely. In breeding-time they are

very plentiful on the coasts of Bas Poictou. They do not

appear to wander further south in Europe than Italy.

"Wir thcrfrom timidity or address, the avoset shuns snares,

and is not easily taken. The American avosetis rather lar-

ger and longer than the last. The bill, is similar, and
its colour black; the forehead is dusky white; the head,
neck, anl upper part of the breast, are of a deep cream -

colour: the. lower parts of the neck behind white; the

back is black; and the under parts from the breast pure

white; the wings are partly black, partly white, and part-
ly ash-coloured. These birds inhabit North America;
and were found by Oampier in Sharks-bay, on the coast
of i\ew Holland. See Plate CXVII. Nat. Hist. fig. 345.

The rccurvirostra, or scolopax Ctiha, is about 14 inches
and a quarter long, its colour white, the inferior coverts
of its wings duskish, its bill orange, its legs brown, fid-
wards remarks that the bill of this bird is bent upwards
as in the avoset: its bill black at the tip, and orange the
rest of its length; all the plumage is white,.except a tint

of yellowish on the great quills of the wing and of the
tail. Edwards supposes. that the whiteness is produced
by the cold climate of Hudsons-bay, from which he receiv-

ed it, and that they resume their brown feathers during
the summer. It appears that several species of this bird
have spread further into America, and have even -reach-
ed the southern provinces.

A bird of this kind, Mr. Latham says, was sent from
Hudsons-bay, and from the figure, has every appearance
of an avoset. In Edward's plate, however, the toes ap-
pear cloven to the bottom; a circumstance seeming to

overturn the supposition, and only to be authenticated
when other specimens shall have come under the eye of the

well-informed naturalist.

RECUSANT, a person who refuses to go to church,
and worship God after the manner of the church of Eng-
land, as by law established; to which is annexed the pe-

nalty of 20/. a month for nonconformity. 23 Eliz. c. 1.

RI£D, in dyeing, is one of the five simple or mother
colours. See Dyeing.
Red-lead. See Lead, oxide of.

Red-book of the exchequer, an ancient record or ma-
nuscript volume, in the keeping of the king's remembran-
cer, containing divers miscellaneous treatises relating to

the times before the Conquest.

REDDENDUM, in our law, is used substantively for

the clause in a lease wherein the rent is reserved to the

lessor. The proper place for it is next after the limitation

of estate.

REDEMPTION, in law, a faculty of right of re-enter-

ing upon lands, &c. that have been sold and assigned,

upon reimbursing the purchase-money with legal costs.

Bargains wherein the faculty, or, as some call it, the

equity, of redemption is reserved, are only a kind of pig-

norative contracts. A certain time is limited within

which the faculty of redemption shall be exercised, and

beyond which it shall not extend.

REDENS, Redans, or Redant, in fortification, a

kind of work indented in form of the teeth of a saw, with

saliant and re-entering angles, to the end that one part

may flank or defend another. It is called saw-work, and

indented work. Redens are frequently used in the forti-

fying of walls, where it is not necessary to be at the ex-

pense of building bastions; as when they stand on the

side of a river, a marsh, the sea, &c.
REDOUBT, or Redoute, in fortification, a small

square fort, without any defence but in front, used in

trenches, lines of circumvallatibn, contravallation, and

approach, as also for the lodgings of corps de garde, and

to defend passages. In marshy grounds, redoubts are

frequently made of stone-works, for the security of the

neighbourhood; their face consists of from 10 to 15 fa-
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thorns, the ditch round tlicm from 8 to 9 feet broad and

deep, and theii* parapets liave i.he same thickness.

REDUCT, or Reduit, a military term signifying an

advantageous piece of ground, entrenched and separated

from the rest of the place, camp, &c. for an army, gar-

rison, &c. to retire to iii case of a surprize.

REDUCTION, that rule by which numbers of dif-

ferent denominations are brought into one denomination.

See Arithmetic.

Reduction of afigure, design, or draught, is the mak"

ing a copy of it either larger or smaller than the origi"

nal, still preserving the form and proportion. The great

use of the proportional compasses is the reduction of fi-

gures, &c. whence they are called compasses of reduc-

tion.

There are various methods of reducing figures, &c.

The most easy is by means of the pentagraph, or paral-

lelogram; but this has its defects. See Pentagraph.
The best and most usual methods of reduction are as

follows: f. To reduce a figure, ABCDE (Plate CXXVI.
Miscel. fig. 203) into a less compass. About the middle

of the figure, as a, pitch on a point, and from this point

draw lines to its several angles A, B, C, &c. then draw-

ing the line ab parallel to AB, be parallel to BC, &c. you

will have the figure abede similar to ABCDE.
If the figure abede had been required to be enlarged,

there needed nothing but to produce the lines from the

point beyond the angles, as »D, *C, &c. and to draw
lines, viz. DC, CB, &c. parallel to the sides dc, cb,6cc.

2. To reduce a figure by the angle of proportion, sup-

pose the figure ABCDE, (fig. 204) required to be dimi-

nished in the proportion of the line AB to ab, (fig. 205).

Draw the indefinite line GH, (fig. 206) and from Gto H
set off the line AB. On G describe the arch HI. Set

off the line ab as a chord on HI, and draw GI. Then
with the angle I Gil, yon have all the measures of the fi-

gure to be drawn. Thus, to lay down the point c, take

the interval BC, and upon the point G, describe the arch

KL. Also on the point G, describe MN; and upon A,

with the distance MN, describe an arch cutting the pre-

ceding one in c, which will determine the side be. And
after the same manner are the other sides and angles to

be described. The same process will also serve to en-

large the figure.

.1. To reduce a figure by a scale. Measure all the

sides of the figure, as ABCDE, fig. 204, by a scale, and
lay down the same measures respectively from a smaller

scale in the proportion required.

4. To reduce a map. design, or figure, by squares. Di-
vide the original into little squares; and divide a fresh pa-

per of the. dimensions required into the same number of

squares, which are to be larger or less than the former,
as the map is to he enlarged or diminished. This done,

in every square of the second figure draw what you find

in its correspondent one in the first.

Reduction, in metallurgy, is the bringing back me-
talline substances which have been changed into scoriae

or oxides, into their natural and original state of metals
again. Sec Chemistry.
Reduction, in surgery, denotes an operation by which

a dislocated, luxated, or fractured bone, is restored to its

former state or place.

REDUNDANT hyperbola, is acurweof the higher

kind, thus called because it exceeds the conic section ol

that name, in the number of its hyperbolical legs; being

a triple hyperbola with six hyperbolical legs.

REDUPLICATION, in "logic, a kind of condition

expressed in a proposition indicating or assigning the

manner in which the predicate is attributed to the sub-

ject. Hence reduplicative propositions are such wherein

the subject is repeated with some circumstance orcondi-

tion, thus: Men, as men, are rational; Kings, as kings,

are subject to none but God.
REED. See Arundo.
REEF, a term in navigation. When there is a great

gale of wind, they commonly roll up part of the sail be-

low, that by this means it may become the narrower, and

not draw so much wind; which contracting or taking up

the sail they call a reef, or reefing the sail: so a!s> when

a top-mast is sprung, as they call it, that is, when it is

cracked, or almost broken in the cap. they cut off the

lower piece that was nearly broken off, and setting the

other part, now much shorter, in the step again, they

call it a reefed topmast.
REEL, in the manufactories. Tliere are various kinds

of reels, some very simple, others very complex. Of the

former kinds those most in use, are: 1. A little reel held

in the hand, consisting of three pieces of wood, the big-

gest and longest whereof (which does not exceed a foot

and a half in length, and a quarter of an inch in diame-
ter) is traversed by two other pieces disposed different

ways. 2. The common reel, or windlass, which turns
upon a pivot, and has four flights traversed by long pins
or sticks, whereon theskain to be reeled is put, and which
are drawn closer or opened wider according to the skain.
A representation of the common reel may be seen in

Plate CXXVI. Mis. fig. 207, where A'is the beneh or seat
of the reel, B the two uprights; C the arms of the reel,

its arbor turning, and hitching its little lantern of four
notches in the teeth of the wheel; D two wheels, the up-
per one of which moves the lower by means of a pinion;
E a hammer, the handle whereof is lowered by a peg at
the bottom of the lower wheel; F a cord which is rolled
round the axle of the lower wheels, and supports a weight
which stops after a certain number of turns, to regulate
the workwoman.
REELING, in the manufactories, the. winding of

thread, silk, cotton or the like, into a skain, or upon a
bottom, to prevent its entangling. It is also used for the.

charging or discharging of bobbins or quills, to use them
in the manufacture of different stuffs, as thread, silks,
cotton, <Sce.

RE-ENTRY, in law, signifies (he resuming or retaking
that possession which any one had lately foregone; as
where a person makes a lease of lands to another, the
lessor thereby quits the possession, and the lessee cove-
nants that upon non-payment of the rent reserved, the
lessor may lawfully re-enter.

REEVING, in the sea language, the putting a rope
through a block; hence to pull a rope out of a block, is

called unrecving.

REFINING, in general, is the art of purifying a thing,
including not only the assaying or refining of metals,
but likewise the depuration or clarification of liquors.
Gold and silver may be refined by several methods, which
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arc nil founded on the essential properties of these metals,

an I acquire different names according to their kinds.

Thus, for instance, gold having the property which no
other metal, not even silver, has, of resisting the action

of sulphur, ol" antimony, of nitrous acid, of marine acid,

may In purified by these agents from all other metallic

substances, and consequently may be refined. These
operations arc distinguished by proper names, as puri-

fication of gold by antimony, parting, concentrated part-

ing, dry parting. In a similar manner, as silver has the

property, which the. imperfect metals have not, of re-

sisting the action of nitre, it may be refined by this salt;

but the term refining is chiefly applied to the purifica-

tion of gold and silver by lead in the cupel. This is per-

formed by the destruction, vitrification, and scorification,

of all the extraneous and destructible metallic substances

with which they are allayed.

As none but the perfect metals can resist the combined
action of air and fire, without, losing their inflammable

principle and being changed into earthy or vitreous mat-

ters, incapable of remaining any longer united with sub-

stances in a metallic state, there is then a possibility of

purifying gold and silver frum all allay of imperfect me-
tals merely by the action of fire and air, only by keeping

them fused till all the allay is destroyed; but this purifi-

cation would be very expensive, from the great consump-
tion of fuel, and would be exceedingly tedious. Silver

allayed with copper has been exposed longer than 60

hours to a glass house fire without being perfectly refin-

ed; the reason of which is, that when a small quantity

only of imperfect metal remains united with gold or sil-

ver, it is covered and protected from the action of the

aii , which is necessary for the combustion of the imper-

fect metals, as of all combustible matters.

This refining of gold and silver merely by the action

of fire, which was the only method anciently known, was
very long, difficult, expensive, and imperfect; but a much
shorter and more advantageous method has been dis-

covered. This method consists in adding to the allayed

gold and silver a certain quantity of lead, and exposing

afterwards this mixture to the action of the fire. Lead is

one of the metals which loses most quickly and easily a

sufficient quantity of its inflammable principle to cease

to be in a metallic state; but, at the same time, this me-

tal has the remarkable property of retaining, notwith-

standing the action of the fire, enough of this same in-

flammable principle to be very easily melted into a vitri-

fied and powerfully vitrifying matter, called litharge.

The lead then which is to be added to the gold and

silver to be refined, or which happens naturally to be

mixed with these metals, produces in their refining the

following advantages: 1. By increasing the proportion

of imperfect metals, it prevents them from being so well

covered and protected by the perfect metals. 2. By uni-

ting with these imperfect metals, it communicates to them

a property it has of losing very easily a great part of its

inflummable principle. 3. By its vitrifying and fusing

property which it exercises with all its force upon the

calcined and naturally refractory parts of the other me-

tals, it facilitates and accelerates the fusion, the scorifi-

cation, and the separation, of these metals. These are

the advantages procured by lead in the refining of gold

and silver.

The lead, which in this operation is scorified, and
scorifies along with it the imperfect metals, separates
from the metallic mass, with which it is then incapable
of remaining united. It floats upon the surface of the
melted mass, because, by losing part of its phlogiston, it

loses also part of its specific gravity, and lastly it vitrifies.

These vitrified and melted matters accumulating more
and more upon the surface of the metal while the ope-
ration advances, would protect this surface from the con-
tact of air which is so absolutely necessary for the scori-

fication of the rest, and would thus stop the progress of
the operation, which could never be finished if a method
had not been contrived for their removal. This removal
of the vitrified matter is procured either by the nature of
the vessel in which the melted matter is contained, and
which being porous, absorbs and imbibes the scorified

matter as fast as it is formed; or by a channel cut in the
edge of the vessel, through which the matter flows out.

The vessel in which the refining is performed is flat

and shallow, that the matter which it contains may pre-
sent to the air the greatest surface possible. This form
resembles that of a cup, and hence it has been called cu-
pel. The furnace ought to be vaulted, that the heat may
be applied upon the surface of the metal during the whole
time of the operation. Upon this surface a crust of dark-
coloured pellicle is continually forming. In the instant
when all the imperfect metal is destroyed, and conse-
quently the scorification ceases, the surface of the perfect
metals is seen, and appears clean and brilliant. This
forms a kind of figuration or coruscation: by this mark
the metal is known to be refined. If the operation is so
conducted that the metal sustains only the precise de-
gree of heat necessary to keep it fused before it is per-
fectly refined, we may observe that it fixes or becomes
solid all at once in the very instant of the coruscation;
because a greater heat is required to keep silver or gold
in fusion when they are pure than when allayed with lead.
The operation of refining may be performed in small

or in large quantities upon the same principles, but only
with some differences in the management. As the refin-

ing of small quantities of perfect metals is performed in

the same manner as these metals are assayed, the assay
being only a very accurate refining, we refer to the ar-

ticle Assaying.
REFLECTION of the rays of light, in catoptrics, is

their return, after approaching so near the surfaces of

bodies, as to be repelled, or driven backwards. See Or-
TICS.

Refletor, a mirror or looking-glass. For the laws
of reflection see Optics; and for the method of silvering
or foliating glass to make it reflect, see Foliating of
looking glasses.

REFRACTION of the rays of light. See Optics.

Refraction, in astronomy, is an inflection of the rays
of light proceeding from the heavenly bodies, in passing
through the atmosphere, by which their apparent altiti-

tudes are increased. See Astronomy.

Refraction in island crystal. There is a double re-

fraction in this substance, contrary ways, by which not

only oblique rays are divided into two, and refracted into

opposite parts, but even perpendicular rays are one-aalf
refracted.



REG REG
REFRANGIBILTTY of light, the disposition of rays

to be refracted. See Optics.
REGALIA, in law, the rights and prerogatives of a

king; which, according to civilians, are six, viz. 1, the

power of judicature; 2, the power of life and death; 3,

the power of peace and war; 4, a riglit to such goods as

have no owner, as wail's, estrays, &c. 5, assessments;

and, 6, the coinage of money.
Regalia is also used for the aparatus of a coronation,

as the crown, the sceptre with the cross, that with the

dove, St. Edward's staff, the globe, and the orb with the

cross, four several swords, &c.
REGARDANT, in heraldry, signifies looking behind;

and is used for a lion, or other beast, with his face turned
towards his tail. See Heraldry.
REGENT, one who governs a kingdom during the

minority or absence of the king. In France, the .queen-

mother has the regency of the kingdom during the mino-
rity of the king, under the title ef queen -regent.

Regent also signifies a professor of arts and sconces
in a college, who has a set of pupils under his care; but

here regent is generally restrained to the lower classes,

as regent of rhetoric, regent of logic, &c. those of phi-

losophy are rather (ailed professors. The foreign uni-

versities are generally composed of doctors, professors,

and regents.

REGIMEN, the regulation of diet, and in a more
general sense, of all the non- naturals, with a view to

preserve or restore health. Sec Materia Medica,
article Dietetics.

Regimen, in grammar, that part of syntax or con-

struction which regulates the dependency of words, and
the alterations which one occasions in another.

REGIMENT, a term applied to any body of troops:

which, if cavalry, consist of one or more squadrons,

commanded by a colonel; and if infantry, of one or more
battalions, each commanded in the same manner. The
squadrons in cavalry regiments are divided, sometimes
into six, and sometimes into nine troops. The battalions

of British infantry are generally divided into ten com-
panies, two of which are called* the flanks; one on the

right consisting of grenadiers, and another on the left

formed of light troops. There is not, however, any es-

tablished rule on this head; as both cavalry and infantry

regiments differ according to the exigencies of service in

time of war, or the principles of economy in time of

peace. We are humbly of opinion, that every regiment
of foot should consist of 2400 men, making three batta-

lions of 84)0 each. The German regiments frequently

consist of 2000 men; and the regiment of Picardy in the

old French service had 6000. The French have made a

distinction between the commanding officer of a regi-

ment of cavalry, and the commanding officer of a regi-

ment of infantry, the former was stiled mastre de camp;
the latter colonel, as with us.

According to the establishment of the present French
army, the term of regiment is ranfined to the cavalry
and artillery, and the name of half-brigade is given to

tiic infantry; so that chef de brigade, chief of brigade,

sponds with our colonel of a regiment of infantry.

The denomination of colonel is still retained in the
Fre i h cavalry.

With respect to the derivation of the word, it appears
\ol. m. 4b

that the !,est etymology is from the French word regie,

management, which comes from the Latin regere, to go-
verm ileiice a regiment is said to be governed by a co-

lonel. M. Reneton, a celebrated French etymologist,

dilfert from this explanation. He traces it from the
French regime, which signifies system, regimen, admi-
nistration, and which is again derived from the Latin
regimen, bearing the same import. In a physical accep-
tation of the term, regime (unde regimen) is used to

express any body that is composed of several others.
Rut this is mere conjecture on his part.

REGISTER, a public book, in which are entered and
recorded memoirs, acts, and minutes, to be had recourse
to occasionally for knowing and proving matters of fact.

Of these there are several kinds; as, 1. Registers of
deeds in Yorkshire and Middlesex, in which are regis-
tered all deeds, conveyances, wills, &c. that affect any
lands or tenements in those counties, which arc otherwise
void against any subsequent purchasers, or mortgagees,
&c. but this does not extend to any copyhold estate, nor to

leases at a rack-rent, or where they do not exceed 21
years. The registered memorials must be ingrossed on
parchment, under the hand and seal of some of the
grantors or grantees, attested by witnesses who are to

prove the signing or sealing of them, and the execu-
tion of the deed.

Rut these registers which are confined to two coun-
ties, are in Scotland general, by which the laws of North
Britain are rendered very easy and regular. Of these
there are two kinds; the one general, fixed at Edin-
burgh, under the direction of the lord-register; and the
other kept in the several shires, stewarlries, and regali-
ties, the clerks of which are obliged to transmit the re-
gisters of their respective courts to tiie general register.
No man in Scotland can have a right to any estate, but
it must become registered within 40 days of his becom-
ing seised thereof, by which means all secret convey-
ances are cut off. 2. Parish registers, are books in which
are registered the baptisms, marriages, and burials, of
each parish. The dissenters of all denominations regis-
ter the births of their children at Dr. Williams's library
in Red Cross street, Cripplegate.

Register is also used for the clerk or keeper of a re-
gister. Of these we have several, denominated from the
registers they keep; as register of the high court of de-
legates; register of the arches court of Canterbury; re-
gister of the court of admiralty; register of the preroga-
tive court; register of the gaiter, Ace.

Register ships, in commerce, are vessels which ob-
tain a permission either from the king of Spain, or the
council of the Indies, to traffic in I he porta of the Spa-
nish West Indies, w Inch are thus railed from their being
registered before they set sail from Cadis for Buenos
Ay res. Each of these permissions costs 30,000 pieces of
eight; and by the tenure of the cedula, or permit, they
are not to exceed 500 tons: but there is such a good un-
derstanding between the merchants and the ( ouncil of the
Indies, that ships of 5 or 600 tons frequently passunno-
ticed; and though the quantity and quality of the mer-
chandize on board a;e always exj rested, yet, by means
of presents, the offici rs both in Sj sin and the Indies al-

low them to load and unload vast y more than the per-
mission expresses,
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Register? hi printing, is disposing the forms or. Ihc

press, so that the lines and pages printed on one side

of the sheet fall exactly on those of tlie other.

Register, among letter-fouridrt'S, is one of the inner

parts of the mould in which the printing-types are- cast.

I is use is to direct tlie joining the mould justly together

.in, alter opining it to take out the new-cast letter.

REGLETS, or Riglets, in printing, are thin slips

of wood, exactly planed to the size of t! :
i body of the

letter. The smaller sorts are placed between the lines

of poetry; and both those and the larger are used in fill-

itlg up snort pages, in forming the whites or distances

between the lines of titles, and in adjusting the distances

of the pages in the chase so as to form register.

REGEATOR, or .Recrater, in law, formerly sig-

nified one who bought wholesale, or by the great, and
gold again by retail; but the term is now used for one

who buys any wares or victuals, and sells them again in

the same market or fair, or within five miles round,

bee Forestalling.
Regratou, is also used for one who furbishes up old

moveables to make them pass for new. And masons who
take off the outward surface of hc.vn stone, in order to

whiten it, or make it look fresh again, are said to re-

grate.

REGULAR, denotes any thing that is agreeable to

the rules of art: thus we say a regular building, verb, &c.

A regular figure in geometry is one whose sides, and
consequently angles* are equal; and a regular figure with

three or four sides, is commonly termed an equilateral

triangle or square, as all others with more sides are call-

ed regular polygons.

All regular figures may be inscribed in a circle. A
regular solid, called also a Platonic body, is that termi-

nated on all sides by regular aud equal planes, and

whose solid angles are all equal.

The regular bodies are the five following: I. The te-

trahedon, which is a pyramid comprehended under four

equal and equilateral triangles. 2. The hexahedron, or

cube, whose surface is composed of six equal squares. 3.

The octahedron, which is bounded by eight equal and

equilateral triangles. 4. The dodecahedron, which is

contained under twelve equal and equilateral pentagons.

5. The icosihedron, consisting of 20 equal aud equilate-

ral triangles. These five are all the regular bodies in na-

ture. See Tetrahedron, &c.

Proportion of the five regular bodies inscribed in the

same (circle from Peter Ilorigon. Cursus Math. vol. i.

p. 779. and Barrow's Euclid, lib. xiii.):

The diameter of the sphere being 2,

The circumference of the greatest circle is - 6.28318

Superficies of the greatest circle - - 3.14159

Superficies of the sphere - - - 12.56637

Solidity of the sphere - - - 4.18859

Side of the tetrahedron - - - 1.62299

Superficies of a tetrahedron - - - 4.6188

Solidity of a tetrahedron - - - 0.15132

Side of a cube or hexahedron - - 1.1547

Superficies of the hexahedron - - - 8.

Solidity of the hexahedron - - - 1.5397

Side of an octahedron - - 1.41421

Superficies of the octahedron - - 6.9282

2

Solidity of the octahedron -

Side of the dodecahedron
Superficies of the dodecahedron
Solidity of the dodecahedron

Side of the icosihedron

Superficies of the icosihedron

Solidity of the icosihedron

1.3333

0.71364
10.51462

2.78516

1.05146

9.57454

2.53615

If one of these five regular bodies was required to be cut
out of the sphere of any other diameter, it will he, As
the diameter of the sphere (2), is to the side of any one
solid inscribed in the same (suppose the cube, 1.1547),
so is the diameter of any one sphere (suppose 8), to

9.2376, the side of the cube inscribed in this lattersphere.
Let dr (Plate CXXVI. Miscel. fig. 208) be the dia-

meter of any sphere, and da ^of \t=ab=br. Erect the

perpendiculars oe, cf, and bg, and draw tie, df, er,Jr, and
gr. Then will

1. re be the side of the tetrahedron.

£. *y be the side of the hexadron.
3. ilc be the side of the octahedron.
4. Cut de in extreme and mean proportion in h, and

ch will be the side of the dodecahedron.
5. Set the diameter dr up, perpendicularly, at r: awl

from the centre c, to its top, draw the line eg, cutting

the circle in g. Let fall the perpendicular £-&, then is li-

the side of the icosihedron.

Regular curves, such as proceed gradually in the

same regular manner with regard to their eurvi ties. See

Curve.
REGULATOR of a watch, the small spring belong-

ing to the balance; serving to adjust its motions, and
make it go faster or slower. See Clockwork.
REGULUS, in chemistry, an imperfect metallic sub-

stance that falls to the bottom of the crucible in melting

of ores, or impure metallic substances. The regal us is

now understood to be the pure metal.
Regulus, in astronomy, a star of the first magnitude,

in the constellation Leo: called alio from its situation, cor

leonis, or the lion's heart. See Astronomy.
REIN-DEER. See Cervus.
REJOINDER, in law, is the defendant's answer to

the plaintiff's replication or reply. Thus, in the court

of chancery, the defendant puts in an answer to the plain-

tiff's bill, which is sometimes also called an exception; ihc

plaintiff's answer to this is called a replication, and the

defendant's answer to that a rejoinder.

REJOINTING, in architecture, filling up the joints

of the stones in buildings. This ought to be performed

with the best mortar, as that of lime and cement; and
sometimes with plaister, as in the joints of vaults.

RELATIVE TERMS, in logic, are words which im-

ply a relation; such are master and servant, husband and

wife, &c.

In grammar, relative words are those which answer

to some other word foregoing, called the antecedent;

such are the relative pronouns, qui, quee, quod, kc and

in English who, whom, which, &c. The word answer-

ing to these relatives is often understood as, I know

whom you mean, for, 1 know (the person) whom you

mean.
RELEASE, in law, is an instrument in writing, by

which estates, rights, titles, entries, actions, and other
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tilings, are extinguished and discharged; and sometimes

transferred, abridged, or enlarged: and in general, it

signifies one person's giving up or discharging the right

or action he has, or claims to have, against another, or

his lands, &c.

A release may be either in fact or in law; a release in

fact is where it is expressly declared, by the very words,

as the act and deed of the party; and a release in law is

that which acquits by way of consequence, as where a

feme creditor takes the debtor to be her husband.

RELHANIA, a genus of the class and order synge-
nesis* polygarnia supcrflua. The calyx is imbricate, sca-

riose; corollets of the ray many; pappus membranaceous;
recept. chaffy. There arc 16 species, herbs of the Cape.
RELIEF, in law, a certain sum of money which the

tenant holding by knight's service, grand serjeantry, or

other tenure, (for which homage, or legal service, is due),

and being at full age at the death of his ancestor, paid

to his lord at his entrance.

RELIEVE, in a military sense, is to send off those

men that are upon duty, and to bring others to take their

place; thus, to relieve the guard, the trenches, &c. is to

bring fresh men upon duty, and to discharge those who
were upon duty before.

RELIEVO, and Relief, are terms applied to that

mode of working in sculpture by which figures are made
to project from the ground or body on which they arc

formed, and to which they remain attached. The same
term is used, whether the figure is cut with the chisel,

modelled in clay, or cut in metal or plaister.

There arc three kinds of relievo:

Alto-relievo, or high relief, when the figures are so

prominent from the ground, that merely a small part of

them remains attached to it.

Mezzo-relievo, or half-relief, when one half of the

figure rises from the ground, in such a manner that the

figure appears divided by it.

Basso-relievo, or bas-relief (low relief), when the work
is raised but little from the ground, as in medals, and
generally in freezes and other ornamented parts of build-

ings.

Bas-relief is the comprehensive term by which all

works iu relievo are denominated indiscriminately. See
Sculpture.

Relievo, or Belief, in painting, is the degree of bold-

ness with which the figures seem, at a due distance, to

stand out from the ground of the painting. See Paint-
ing.

RELIGION. Seditious words in derogation of the

established religion are indictable, as tending to a breach

of the peace. 1 13 aw. 7.

REMAINDER, in law, is an estate limited in lands,

tenements, or rents, to be enjoyed alter the expiration of

another particular estate.

An estate in remainder is an estate limited to take ef-

fect and be enjoyed after another estate is determined.
As if a man seized in fee simple grants lands to one for

20 years, and alter the determination of the sahl term,
then to another and his heirs for ever: here the former
is tenant for years, remainder to the latter in fee. In
the first place, an estate for years is created or carved
out of the fee, and given to the former, and the residue

and the remainder of it is given to the latter. Both

their interests are in fact only ont* estate; the present

term of years, and the remainder afterwards, when add-

ded together, being equal only to one estate in fee. 2

Black, c. H.
The word remainder is no term of art, nor is it neces-

sary to create a remainder. So that any words suffi-

cient to show the intent of the party, will create a re-

mainder; because such estates take their denomination of

remainder more from the nature and manner of their

existence after they are limited, than from any previous

quality inherent in the word. See Fearue on Remain-
ders.

There is this difference between a remainder and a

reversion: in case of a reversion, the estate granted, af-

ter the limited time, reverts to the grantor or his heirs;

but by a remainder it goes to some third person, or a

stranger.

REMEMBRANCERS, anciently called clerks of the

remembrance, certain officers in the exchequer, whereof
three are distinguished by the names of the king's re-

membrancer, the lord treasurer's remembrancer, and
the remembrancer of the first fruits. The king's re-

membrancer enters in his office all recognizances taken
before the barons, for any of the king's debts, for ap-

pearances, or observing of orders; he also takes all bonds
for the" king's debts, &c. and makes out processes there-

on. He likewise issues processes against the collectors

of the customs, excise, and others, for their accounts;
and informations upon penal statutes are entered and
sued in his office, where all proceeding in matters upon
English bills in the exhequer-chamber remain. His du-
ty further is to make out the bills of compositions upon
penal laws, to take -the statement of debts; and into his

office arc delivered all kinds of indentures and other evi-

dences, which concern the assuring of any lands to the
crown. He every year, in crastino Animarum, reads in
open court the statute for election of sheriffs; and like-

wise openly reads in court, the oaths of all the officers,

when they arc admitted.

The lord treasurer's remembrancer is charged to
make out process against all sheriffs, escheators, receiv-
ers, and bailiffs, for their accounts. He also makes out
writs of fieri facias, and extent for debts due to the king,
either in the pipe or with the auditors; and process for
all such revenue as is due to the king, on account of his
tenures. He takes the account of sheriffs; and a] o keeps
a record, by which it appears whether the sheriffs or
other accountants pay their profers due at Easter and
Michaelmas; and at the same time he makes a record,
whereby the sheriffs or other accountants keep their pre-
fixed days; there are likewise brought into this office all

the accounts of customers, comptrollers, and accountants
in order to make entry thereof on record; also all es-
treats and amercements are certified here, &c.
The remembrancer of the first fruits takes all compo-

sitions and bonds for the payment of first fruits and
tenths; and makes out process against such as do not
pay the same.

REMIT, in commerce. To remit a sum of monev,
bill, or the like, is to send the sum of money, &c.
REMITTER, in law, is where one that has a right to

lands, but is out of possession, ha*! afterwards the free-
hold cast upon him by some subsequent defective title,
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and eaters by v'rrtti.' of that title; in this case the law re-

mits him to his ancient and more certain right, ami hy

an editable fiction supposes him to have gained posses-

sion in c ouscq icnce ami hy virtue thereof; and this be-

cause he cannot possibly obtain judgment at law, to he

restored to his prior right, since lie is himself the tenant

of the land. 3 Black. 190.

RKMORA, the sucking Jish. See Echeneis.
REMOVER, in law, is where a suit is removed or

taken out of one court into another; and is the opposite

of remanding a cause, or sending it hack into the same
court whence it was first called.

RENDER, in law, is used in levying a fine: which is

cither single, whereby nothing is granted or rendered

back again by the cognizee to the cognizor; or double,

which contains a grant or render back again of some

real common, or other thing, out of the land itself to the

cognizor.

RENDEZVOUS, or Rendevous, a place appointed

to meet in, at a certain day and hour.

RENEALMIA, in botany, a genus of the monogynia
order, belonging to the monandria class of plants. The
corelia is triiid; the nectarium oblong; the calyx mono-

phyllous: the anthera sessile, opposite to the nectarium;

the berry is ileshy. There is only one species, a native

of Surinam.
RENT, is a certain profit issuing yearly, out of lands

and tenement corporeal.

There are at common law three kinds of rents; rent

service, rent charge, and rent seek, or rack rent.

Rent service is where the tenant holds his land of his

lord by fealty and certain rent; or by homage, fealty, and

certain rent; or by other service and certain rent; and it

is called a rent service, because it has some corporal ser-

vice incident to it, which at least is fealty. Rent charge

is so called because the land for payment of it is charged

with a distress. Rent seek, or rack rent, is where the

land is granted without any clause of distress for the

same. 1 Inst. 141.

The time for payment of rent, and consequently for a

demand, is such a convenient time before the sun-setting

of the last day, as will be sufficient to have the money
counted; but if the tenant meets the lessor on the land at

any time of the last day of payment, and tenders the rent,

that is sufficient tender, because the money is to be paid

indefinitely on that day, and therefore a tender on that

day is sufficient. See Distress.

RENTF>R1NG, in the manufactories, the same with

fine-drawing* It consists of sewing two pieces of cloth

edge to c(\gp, without doubling them, so that, the seam

scarcely appears; and hence it is denominated fine-draw-

ing. It is a French word meaning the same thing, and

is derived from the Latin retrahere, or re, in, and trahere,

because the seam is drawn in or covered. It is said,

that in the East Indies, if a piece of fine muslin is torn,

and afterwards mended by the fine-drawers, it will be

impossible to discover where the rent was. In this coun-

try the dexterity of the fine-drawers is not so great as

that of those in the East; but it is still such as to enable

them to defraud the revenue, by sewing a head or slip

of English cloth on a piece of Dutch, Spanish, or other
foreign cloth; or a slip of foreign cloth on a piece of

English, so as to pass the whole as of a piece, and by

that means avoid the duties, penalties, &c. The trick
was first discovered in France by M. Savary.
Revteking, in tapestry, is the working new warp

info a piece of damaged tapestry, whether eaten hy the
rats or otherwise destroyed, and on this warp to restore
the ancient pattern or design. The warp is to he of
woollen, not iinen. Among the titles of the French ta-

pestry-makers is included that of renterers.

RENVhRSE', inverted. See Heraldry.
REPARATIONS FACIENDA, a writ which lies in

divers cases, one of which is, where three are tenants in

common or joint tenants, as pro indiviso, of a mill or
house which is fallen into decay, and the one being ui|J.

ing to repair it, the other two w ill not; in this case, the

parly willing shall have this writ against the other two.
F. N. B. 127.

REPARATIONS. A tenant for life or years, may
cut down timber trees to make reparations, although he
is not compelled thereto; as where a house is ruinous at

the time of the lease made, and the lessee suffers it to

fall, he is not bound to rebuild it, and yet if he fells

timber for reparations he may justify the same. Co. Litt.

54.

REPEAT, in music, a character showing that what
was last played or sung must he repeated or gone over
again.

"REPELLENTS, medicines supposed to have the

power of sending hack into the mass of the blood such
morbid humours as had been secreted from it. The term
is now left out of the materia medica.
REPERCUSSION, in mechanics. See Reflection.
Repercussion, in music, a frequent repetition of the

same sound.

REPERTORY, a place in which things are orderly
disposed, so as to be easily found when wanted. The in-

dexes of books are repertories, showing where the mat-
ters sought for are treated of. Common-place books are

also kinds of repertories.

REPETEND, in arithmetic, denotes that part of an
infinite decimal fraction, which is continually repeated.

Thus in the numbers 2.131313, tiie figure 13 are the re-

petend. These repetends chiefly arise in the reduction

of vulgar fractions to decimals, as
-f
= 0.142857 142857

142857, and so on, for ever. A single repetend is that in

which only one figure repeats, as | = .333; and a com-
pound repetend is that in which two or more figures arc
repeated, as || = .131313, &c. To find the* value of

any repetend, or to reduce it to a vulgar fraction, " taken
the given repeating figure or figures for a numerator;
and for the denominator, take as many 9s as there arc
figures in the repetend: thus the fraction answering to

123123, &c. is |||~4|T .

RLPETIHuiN, in music, denotes a reiterating or
playing over again the same part of a composition,

whether it is a whole strain, part of a strain, or double

strain, &c. The repetition is denoted by a character

called a repeat, which is varied so as to express the va-

rious circumstances of a r, peat.

Repetition, in rhetoric, a figure which gracefully and
emphatically repeats either the same word, or the same
sense in different words.

REPLEADER. Whenever a repleader is granted,

the pleadings must begin de novo at that stage of them,
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whether it is the plea, replication, rejoinder, or whatever

else, wherein there appears to have been tiie first default,

or deviation from the regular course. When a repleader

is awarded, it must be without ousts. 3 Black. 395.

REPLETION. See MediCiwb.
REPLEVIN, is the writ called replegiare facias by

him wiio lias cattle or other goods distrained by another,

for any cause, and patting in surety to the sheriff, that

upon delivery of the thing distrained, he will prosecute

the action against the distrainer. Co. Lit. 12.

In this writ or action, both the plaintiff and defendant

are called actors; the one, that is, the plaintiff, suing for

damages, and the avowant or defendant to have a return

of the goods or cattle. 2 Bond, 84.

That the avowant is in the nature of a plaintiff, appears,

1st. from his being called an actor, which is a twnn in

the civil law, and signifies plaintiff: 2dly, from his being

entitled to have judgment de, retorno habemio, and dam-
ages as plaintiffs; 3dly, from this, that the plaintiff might
plead in abatement of the avowry, and consequently such

avowry must be in the nature of an action. Carth. 112.

Replevins by writ, issue properly out of chancery,

returnable into the courts of K. 1J. and C. B. at West-

minster. In order to obtain a replevin, application must

be made to the sheriff, or one of his deputies, and secu-

rity given that the party replevying will pursue his action

against the distrainer; for which purpose, by the ancient

law, he is required to put in pledges to prosecute; and

that if the right is determined against him, he will return

the distress again, for which purpose he is to find pledges

to make return. These pledges arc discretionary, and at

the peril of the sheriff. 3 Black. 147.

After the goods are delivered back to the party re-

plevying, he is then bound to bring his action of reple-

vin against the distrainer, which may be prosecuted in

the county Court, be the distress of what value it may;

but either party may remove it to the superior courts of

king's-bench or c#>nimon-pleas, the plaintiff at pleasure,

and the defendant upon reasonable cause. 3 Black. 149.

If the sheriff is shown a stranger's goods, and he takes

them, an action of trespass lies against him, for other-

wise he could have no remedy; for being a stranger he

cannot have the writ deproprictate probanda; and was he

not intitled to this remedy, it would be in the power of

the sheriff to strip a man's house of all his goods. 2 liol.

Ahr. 552.

If it is determined for the plaintiff, namely, that the

distress was wrongfully taken, he has already got his

goods back into his own possession, and shall keep them,

and moreover recover damages. But if the defendant

prevails by the default or nonsuit of the plaintiff, then

lie shall have a writ de retorno hahendo, by which the

goods or chattels which were distrained and then reple-

vied, are returned again into his custody, to he sold, or

otherwise disposed of. as if no replevin had been made.

If the distress was for damage feasant, the distrainor

may keep the goods so returned, until feuder shall be

made of sufficient amends. Rol. Ahr. 146.

On a retorno hahendo awarded, the party desiring to

hare the cattle or goods restored, must show them to the

sheriff, for otherwise the sheriff may not know them.

REPLICATION, in logic, the assuming or using the

same term twice in the same proposition.

RET
Replication, an exception or answer of the plaintiff

in a suit to the defendant's plea; and is also that which

the complainant replies to the defendant's answer in

chancery, &c. The replication is to contain
J

certainty,

and not to vary from the declaration, but must pursue
and maintain the cause of the plaintiff's action; otherwise
it will be a departure in pleading, and going to another
matter. 1 Inst. 504.

REPORT, in law, is a public relation of cases judi-
cially argued, debated, resolved, or adjudged, in any of
the king's courts of justice, with the causis and reasons
of the same, as delivered by the judges. Also when the
court of chancery, or any other court, refers the stating
of a case, or the comparing of an account, to a master
in chancery, or other referee, his certificate thereon is

called a report.

REPOSE, in painting, certain masses or large assem-
blages of light and shade, which being well conducted,
prevent the confusion of objects and figures* by engaging
and fixing the eye. so that it cannot attend to the other
parts of the painting for some time; and thus leading it

to consider the several groups gradually proceeding from
stage to stage.

REPRESENTATION. There is an heir by repre-
sentation, where the father dies, in the life of the grand-
father, leaving a son, who shall inherit the grandfather's
estate before the father's brother, &c.
REPRIEVE, to suspend a prisoner from the execu-

tion and proceeding of the law at that time. Every jud^e
who has power to order any execution, has power to re-
prieve.

REPRISALS. See Letters of marque.
REPRISE, or Reprize, at sea, is a merchant-ship,

which, after its being taken by a corsair, privateer, or
other enemy, ir retaken by the opposite party. '

If a vessel thus retaken has been 24 hours in the pos-
session of the enemy, it is deemed a lawful prize; but if
it is retaken within that time, it is to be restored to the
proprietor, with every thing in it, upon his allowing one-
third to the vessel which made the reprise. Also if the
reprise has been abandoned by the enemy, cither in a
tempest or from any other cause, hefore it has been led
into any port, it is to be restored to the proprietor
REPRODUCTION, is usually understood to mean

the restoration of a thing before existing, and since
destroyed. It is very well known that trees and plants
may be raised from slips and cuttings; and some late ob-
servations have shown, that there are some animals which
have the same property. The polype (see Polypus) was
the first instance we had of this; but we had scarcely time
to wonder at the discovery Mr. Trembhsy had made
when Mr. Bonett discovered the same property- in a spe-
cies of water- worm. Amongst the plants which may be
raised from cuttings, there an- some which seem to pos
sess this quality in so eminent a degree, that the smallest
portion ol them will become a complete tree a.^ain

It deserves inquiry, whether this reproduction will or
wdl not take place in whatever part the worm is cut? In
order to try this, Mr. Bonett entered on a course ofmany experiments on the water-worn* which have this
property. These are, at their common g-o.v,!,, from two
to three inches long, and of a brownish dolour, will, acast of reddish. From one of these worms he cut off ii,e
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head ami tail, taking from each extremity only a small

piece of a twelfth of an inch in length: but neither of these

pieces was able to reproduce what was wanting. They
both perished in about 24 hours; the tail first, and after-

wards the head. As to the body of the worm from which

these pieces were separated, it lived as well as before,

and seemed indeed to suffer nothing by the loss, the head-

part being immediately used as if tiie head was on, boring

the creature's w ay into the mud. There are, besides this,

two other points in which the reproduction will not take

place; the one of these is about the fifth or sixth ring

from the head, and the other at the same distance from

the tail; and in all probability the condition of the great

artery in these parts is the cause of this.

What is said of the want of the reproductive power of

these parts, relates only to the head and tail ends; for,

as to the body, it feels very little inconvenience from the

loss of what is taken off, and very speedily reproduces

those parts. Where then does the principle of life reside

in such worms, which, after having their heads cut off,

will have not only the same motions, but even the incli-

nations, that they had before? And yet this difficulty is

very small, compared to several others. Is this wonder-

ful reproduction of parts only a natural consequence of

the laws of motion; or is there lodged in the body of the

creature a chain of minute buds or shoots, a sort of lit-

tle embr) os, already formed, and placed in such parts

where the reproductions are to begin? Are these worms
only mere machines, or are they, like more perfect ani-

mals, a sort of compound, the springs of whose motions

are actuated or regulated by a sort of soul? And if they

have themselves such a principle, how is it that this prin-

ciple is multiplied, and is found in every separate piece?

Are we to believe with Malpighi, that these sorts of worms
are all heart and brain from one end to the other? This

may be; but yet if we knew that it was so, we should

know in reality but very little the more for knowing it:

and it seems, after all, that, in cases of this kind, we are

only to admire tiie works of the great Creator, and sit

down in silence.

The nice sense of feeling in spiders has been much
talked off by naturalists; but it appears that these worms
have yet somewhat more surprising in them in regard to

this particular. If a piece of stick, or any other sub-

stance, is brought near them, they do not stay for its

touching them, but begin to leap and frisk about as soon

as it comes towards them. There want, however; some
further experiments to ascertain whether this is really

owing to feeling or sight; for though we can discorer no

distinct organs of sight in these creatures, yet they seem

affected by the light* of the sun or a candle, and always

frisk about in the same manner at the approach of either;

nay, even the moonlight has some effect upon them.

A twig of w How, poplar, or many other trees, being

planted in the earth, takes root, and becomes a tree,

every piece of which will in the same manner produce

other trees. The case is the same with these worms; they

are cut to pieces, and these several pieces become per-

fect animals; and each of these may be again cut into a

number of pieces, each of which will in the same manner
produce an animal. It has been supposed by some that

these worms were oviparous^ but Mr. Bonett, on cut-

ting one of them to pieces, having observed a slender

substance, resembling a small filament, to in >ve at the

end of one of the pieces, separated it; and on examining

it with glasses, found it to be a perfect worm, of the same
form witli its parent, which lived and grew larger in a

vessel of water into which he put it. These small bodies

are easily divided, and very readily complete themselves

again, a day usually serving for the production of a head

to the part that wants one; and, in general, the smaller

and more slender the worms are, the sooner they com-
plete themselves after this operation. When the bodies

of the large worms are examined by the microscope, it

is very easy to see the appearance of the young worms
alive, and mbving about within them; but it requires

great precision and exactness to be certain of this; since

the ramifications of the great artery have very much the

appearance of young worms, and they are kept in asort

of continual motion by the systoles and disastoles of the

several portions of the artery, which serve- as so many
hearts. It is very certain, that what wc force in regard

to these animals by our operations, is done also naturally

every day in the brooks and ditches where they live. A
curious observer will find in these places many of them
without heads or tails, and some without cither; as also

other fragments of various kinds, all which are then in

the act of completing themselves: but whether accidents

have reduced them to this state, or they thus purposely

throw off parts of their own body for the reproduction of

more animals, it is not easy to determine. They are

plainly liable to many accidents by which they lose the

several parts of their body, and must perish very early

if they had not a power of reproducing what was lost;

they often are broken into two pieces, by the resistance

of some hard piece of mud which they enter; and they

are subject to a disease, a kind of gangrene, rotting off

the several parts of their bodies, and must inevitably pe-

rish by it, had they not this surprising property.

This worm was a second instance, after the polype, of

the surprising power in an animal of recovering its mo^t

essential parts when lost. But nature does not seem to

have limited her beneficence in this respect to these two

creatures. Mr. Bonett tried the same experiments on

another species of water- worm, differing from the former

in being much thicker. This kind of worm, when divided

in the summer season, very often shows the same pro-

perty; for if it is cut into three or four pieces, the pieces

will lie like dead for a long time, but afterwards will

move about again; and will be found in this stateof rest

to have recovered a head, or a tail, or both. AHcr re-

cover ing their parts, they move very little; and according

to this gentleman's experiments, seldom live more thai

a month.

It should seem, that the more difficult success of this

last kjnd of worm, after cutiing, and the long time it

takes to recover the lost parts, if it does recover them

at all, arc owing to its thickness; since we always find

in that species of worms which succeeds best of all, that

those which are thinnest recover their parts much soomr
than the others.

The water-insects also are not the only creatures which

have this power of recovering the lost parts. The earth

affords us some already discovered to grow in this man-

ner from their cuttings, and these not less deserving our
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admiration than those of the water: the common earth-

worm! are of this kin I. Suae of those worms have

been divided into two, others info throe or four, pieces;

and some of these pieces, after haying passed two or

three months without any appearance of life or motion,

have then begun to reproduce a head or tail, or both.

The reproduction of the, anus, after such a state of rest,

is no long work; a few days do it; hut it is otherwise with

the head, that does not seem to perforin its functions in

the divided pieces till about seven months after the sepa-

ration. It is to be observed, that in all these operations,

both on earth and water-worms, the hinder part suffers

greatly more than the fore part in the cutting; for it al-

ways twists itself about a long time, as if actuated by

strong convulsions; whereas the head usually crawls

away without the appearance of any great uneasiness.

The reproduction of several parts of lobsters, crabs,

&c. makes also one of the great curiosities in natural his-

tory. That, in lieu of an'organieal part of an animal

broken off, another shall rise perfectly like it, may seem

inconsistent with the modern system of generation, where

the animal is supposed to be wholly formed in the es;g;.

Vet has the matter of fact been well attested by the fisher-

men, and even by several virtuosoes who have taken the

point into examination, particularly M. de Reaumur and

M. Pcrraulf, whose skill and exactness in tilings of this

nature will hardly be questioned. The legs of lobsters,

&c. consist each of five articulation: now, when any legs

happen to break by any accident, as in walking. <Scc.

which frequently happens, the fracture is always found to

be in a part near the fourth articulation; and what they

thus lose is precisely reproduced some time afterwards;

that is, apart of a leg shoots out, consisting of four arti-

culations, the first of which has two claws as before, so

that the loss is entirely repaired.

If a lobster's leg is broken off by design at the fourth

or fifth articulation, what is thus broken offalways comes
again; but it. is not so if the fracture is made in the first,

second, or third articulation. In those cases, the repro-

duction is very rare if things continue as they are. But
what is exceedingly surprising is. that they do not: for,

upon visiting the lobster maimed in these barren and un-

happy articulations, at the end of two or three days, all

the other-articulations are found broken off to the fourth;

and it is suspected they have performed the operation on
themselves, to make the reproduction of a Jeg certain.

The part reproduced is not only perfectly like that re-

trenched, but als>. in a certain space of time, grows equal

to it. Hence it is that we frequency see lobsters which
have their two large legs unequal, and that in all propor-
tions. This shows the smaller leg to be a new one.

A part thus reproduced being broken, there is a second
reproduction. The summer, which is the only season
of the year when the lobsters eat, is the most favourable
time for the reproduction. It is then performed in four
or five weeks; whereas it takes up eight or nine months
in any other season. The small legs are sometimes re-

produced, but more rarely, as well as more slowly, than
the great ones: the horns do the same. The experiment
is most easily tried on the common crab.

REPTILES, in natural history, an order of amphibia,
the character of which is, that they breathe through the

mouth; have feet, and flit inked ears, without auricles.

There are live genera of reptiles, viz.

Tcstudb.
Draco
Laccrta

Rana
Siren.

REPULSION, in physics, that properties in bodies,

by which ifthey are placed just beyond the sphere of cadi
other's attraction of cohesion, they mutually fly from each
other.

That there is a force which opposes the approach of
bodies towards each other, and which tends to separate
them farther from each other, is obvious from the slight-

est view of the phenomena of nature. When we present
the north pole of a magnet. A 'o the same pole of another
magnet B, suspended on a pivot, and at liberty to move,
the magnet B recedes as the other approaches; and by
following it with A at a proper distance, it may be made
to turn round on its pivot with considerable velocity. In
this case there is evidently some force which opposes the
approach of the north poles of A and B, and which c uises

the moveable magnet to retire before the other. There
is then a repulsion between the two magnets, a repulsion
which increases with the power of the magnets; and this

power has been made so great, by a proper combination
of magnets, that all the force of a strong man is insuffi-

cient to make tiie two north poles touch each other. The
same repulsion is equally obvious on electrical bodies;
and indeed it is by means of it alone that the quantity of
electricity is measured by philosophers. If two cork balls

are suspended from a body with silk threads, so as to
touch each other; if we charge the body with electricity,

the cork balls separate from each other, and stand at a
distance proportional to the quantity of electricity with
which the body is charged; the balls of course repel each
other. See Electricity.
But it is not in electric and magnetic bodies only that

repulsion is perceived. Newton has shown that it exists
also between two pieces of glass. He found that when a
convex lens is put upon a flat glass, it remains at the dis-
tance of the TjTth part of an inch, and a very considera-
ble pressure is required to diniinish this distance; nor
does any f-)rce which can be a$*ied bring them into ac-
tual mathematical contact; a force may indeed be applied
sufiieient to break the glasses in pieces; but it may be de-
monsfated that it does not diminish their distance much
beyond the T^1h part of an inch. There is, therefore,

a force of repulsion which prevents the two glasses from
touching each other.

That the particles of air repel each other is evident
for a considerable force is required to keep them as near
each other as we find them at the surface of the earth*
and when this force is removed, they separate from each
other, that is to say. the air expands. Nor is it known
how far this expansion extends. Air has been artificial-

ly expanded to 3noO times its usual bulk, and doubtless
at great heights in the atmosphere ; ts expansion is still

much greater than that. On the other hand, air may be
forcibly condensed, that is to say. its particles may be
made to approach nearer each other; but a considerable
force is required to produce this effect; and this force in-
creases nearly as the density: if it is removed, the partic-
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jes again separate, and the air assumes its former bulk.

What are the limits of this condensation is not known; but

air has been forcibly compressed to 1000th part of its na-

tural bulk. Thus we see that the particles of air may
be made to approach 1G times nearer each other. The
elasticity of air, or the effort which it makes when com-
pressed to resume its former bulk, is evidently the con-

sequence of a repulsive force which its particles exert.

All gaseous Iluids possess the same repulsive force, and
are indebted to it for their elasticity.

The particles of solid elastic bodies likewise repel each

other; for they also, when forcibly compressed, resume
their former size, and of course their particles repel each

other. It has been demonstrated by philosophers, that

all liquids arc capable of a certain degree of compres-
sion, and that when the compressing force is removed
they resume their former hulk; consequently the particles

of these bodies also repel each other.

All bodies then possess a repulsive force, which exerts

itself either at sensible distances or at insensible distan-

ces; of course the repulsions may be divided into two clas-

ses.

The only sensible repulsions with which we are ac-

quainted, take place at small distances. They may be

reduced to two kinds, namely, electricity and magnetism.

It has been ascertained, that bodies possessed of the same
kind of electricity repel each other; and likewise the same
magnetic poles ofbod.es repel each other; while on the

other hand, differently electrified bodies, and the different

poles of magnetic bodies, attract each other. Repulsion

increases, as far as has been ascertained, inversely as the

square of the distance; consequently, at the point of con-

tact it is infinite.

Insensible repulsion is most conspicuous in elastic fluids,

as air and the gases; but it is exhibited also by elastic

bodies in general. In these, if a judgment can be form-

ed from the experiments on air, the repulsion increases

nearly at the rate of .

a 3

Insensible repulsion may cither be a force inherent in

the particles of bodies, or it may belong exclusively to

some particular body combined with these particles. The
first of these hypotheses seems to have been adopted by

Newton.
Other philosophers have supposed that repulsion is

not a property inherent in all matter, but confined to a

peculiar substance which has been generally considered

as caloric. According to this hypothesis, there are two

kinds of matter, one whose particles attract, another

whose particles repel. Let us call the first cohesive mat-

ter, and the other caloric; and let us suppose also, what

must be the case, that cohesive matter and caloric at-

tract each other with a certain force, in certain circum-

stances. This will explain the expansive power ofcalo-

ric, which combining with the particles of other cohesive

matter, destroys the cohesion of those particles, and acts

upon the body as a repulsive force; and this appears at

least to explain the repulsion which exists in elastic, and,

perhaps, other iluids.

Before we quit this subject, it will be worth while to

show, by an example, that the repulsion between the par-

ticles of caloric often acts as a real chemical force, and

that it affords a key to explain several phenomena which

at first sight appear nearly contradictory. Why do bodies
require different temperatures in order to unite? and why
does the presence of caloric in many cases favour, or ra-

ther produce, union, while it prevents or destroys it in

others?

Some substances, phosphorus for instance, combine
with oxygen at the common temperature of the atmos-
phere; others, as carbon, require a higher temperature;
and others, as hydrogen and azotic gas. do not combine,
except at a very high temperature. To what are these

differences owing?

It is evident, that whatever diminishes the cohesion

which exists between the particles ofany body, must tend

to facilitate their chemical union with the particles of
other bodies. This is the reason that bodies combine
more easily when held in solution by water, or when
they have been previously reduced to a fine powder.
Now caloric possesses the property of diminishing cohe-

sion: and one reason why some bodies require a high

temperature to cause them to combine is, that at a low

temperature the attraction of cohesion is in them supe-

rior to that of affinity; accordingly, it becomes neces-

sary to weaken that attraction by caloric till it becomes

inferior to that of affinity. The quantity of caloric ne-

cessary for this purpose must vary according to the

strength of the cohesion and of the affinity; it must be

inversely as the affinity, and directly as the cohesion.

Wherefore, if we knew precisely the force of the cohesion

between the particles of any body, and of the affinity be-

tween the particles of that body and of any other, we could

easily reduce the temperature necessary to calculation.

That caloric ortemperature acts in this manner, cannot

be doubted, if we consider that other methods of dimi-

nishing the attraction of cohesion may be substituted for

it with success. A large lump of charcoal, for instance,

will not unite with oxygen at so low a temperature as

the same charcoal will do when reduced to a very fine

powder; and charcoal will combine with oxygen at a

still lower temparature, if it is reduced to its integrant

particles, by precipitating it from alcohol, as Dr. Priestly

did by passing the alcohol through red-hot copper. And
to show that there is nothing in the nature of oxygon

and carbon which renders a high temperature neces-

sary for their union, if they are presented to each other

in different circumstances, they combine at the common
temperature of the atmosphere; for if nitric acid, at the

temperature of 6°, is poured upon charcoal-powder, well

dried in a close crucible, the charcoal takes fire, owing

to its combining with the oxygen of the acid. And in

some other situations, carbon is so completely divided

that it is capable of combining with the oxygen of the

atmosphere, or, whirl) is the same thing, of catching fire

at the common temperature; this seems to be the case

with it in those pyrophori that are formed by distilling

to dryness several of the neutral salts which contain

acetotis acid. These observations are sufficient to show,

that caloric is in many cases necessary in order to di-

minish the attraction of cohesion.

But there is a difficulty still remaining. How comes

it that certain bodies will combine with oxygen without

the assistance of any foreign heat, provided the combi-

nation is once begun, though a quantify of caloric is ne-

cessary to begin the combination; and that other bodies



REPULSION

require to be surrounded by a great quantity of caloric

during the whole, time of their combining with oxygon?

Alcohol, for instance, if once kindled, burns till it is

quite consumed; and this is the case with oils also, pro-

vided they are furnished with a wick.

We should err very much, were we to suppose that a

bigh temperature is not as necessary to these substances

during the whole of their combustion as at the com-
mencement of it: for Mr. Monge found on making the

trial, that a candle would not burn after the temperature

of the air around it was reduced below a certain point.

All substances which continue to burn after being

once kindled are volatile, and obey burn the easier in

proportion to that volatility. The application of a cer-

tain quantity of caloric to alcohol volatizes part of it,

that is, diminishes the attraction of its cohesion, so

much that it combines with oxygen. The oxygen which
enters into this combination gives out as much heat as

volatilizes another portion of the alcohol, which com-
bines with oxygen in its turn, more heat is given out;

and thus the process goes on. Oils and tallow exhibit

the very same phenomena; only as they are less vola-

tile, it is necessary to assist the process by means of-the

capillary attraction of the wick, which confines the ac-

tion of the caloric evolved to a small quantity of oil,

and thus enables it to produce the proper effect. In short,

then, every s; bstance which is capable of continuing to

burn after being once kindled is volatile, or capable of

being converted into vapour by the degree of heat at first

applied. The reason that a live coal will notburn when sus-

pended insulated in the air, is not, as Dv. Hutton supposed,

because irs light is dissipated, but because the coal cannot

be converted into vapour by the degree of heat which it

contains, and because the cohesion of its particles is too

great to allow it to combine with oxygen without some
such change. There are some coals, however, which

contain such a quantity of bitumen, that they will burn

even in the situation supposed by Dr. Hutton, and conti-

nue to burn, provided they are furnished with any thing

to act as a wick. It is needless to add, that bitumen,

like oil, is easily converted into a vapour.

But this explanation instead of removing our difficul-

ties, has only served to increase them: for if caloric only

acts by diminishing the attraction of cohesion, and con-

verting these substances into vapour, why do not all

elastic fluids combine at once without any additional ca-

loric? why do not oxygen and hydrogen, when mixed
together in the state of gas, unite at once and form wa-
ter? and why do not oxygen and azote, which are con-

stantly in contact in the atmosphere, unite also and form
nitrons gas? Surely it cannot be the attraction of cohe-
sion that prevents this union. And if it is ascribed to

their being already combined with caloric, how comes it

that an additional dose of one of the ingredients of a
compound decomposes i'? Surely, as Mr. Monge has ob-
served, this is contrary to all the other operations in

chemistry.

That the particles of fluids are not destitute of an at-

traction for each othi r, is evident from numberless P.tcts.

The particles of water draw one another after (hem in

cases of Capillary attraction; which is probably owing
to the attraction of cohesion. It is owing to the attrac-
tion of cohesion too, that sinal 1 quantities of water form
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themselves into spheres; nor is this]attraction so weak as

not to be perceptible. If a small plate of glass is laid up-

on a globule of mercury, the globule, notwithstanding

the pressure, continues'to preserve its round figure. If

the plate is gradually charged with weights one after

another, the mercury becomes thinner and thinner, and

extends itself in the form of a plate; but as soon as the

weights are removed, it recovers its globular figure

again, and pushes up the glass before it. Here we see

the attraction of cohesion, not only superior to gravita-

tion, but actually overcoming an external force. And if

the workman, after charging his plate of glass with

weights, when he is forming mirrors, happens to remove
these weights, the mercury which had been forced from

under the glass, and was going to separate, is drawn
back to its place, and the glass again pushed up. Nor is

the attraction of cohesion confined to solids and liquids;

it cannot be doubted, that it exists also in gases; at least

it is evident, that there subsists an attraction between
gases of a different kind; for although oxygen and azo-

tic gas are of different gravities, and ought therefore to

occupy different parts of the atmosphere, we find them
always mixed together; and this can only be ascribed to

an attraction.

It seems evident in the first place, that the affinity be-

tween the bases of the gases under consideration and oxy-
gen, is greater than their affinity for that dose of caloric

which produces their elastic form; for when they are
combined with oxygen, the same dose will not separate
them again. Let us take hydrogen for an instance. The
affinity of hydrogen is greater for oxygen than for the
caloric which gives it its gaseous form; but the oxygen
is also combined with caloric, and there exists an at-
traction of cohesion between the particle of the hydro-
gen gas and oxygen gas; the same attraction subsists
between those of oxygen gas and hydrogen gas. Now
the sum of all these affinities (namely, the affinity be-
tween hydrogen and caloric, the affinity between oxygen
and caloric, the cohesion of (he particles of the hydrogen,
and the cohesion of the particles of oxygen) is greater
than the affinity between the hydrogen and oxvgen; and
therefore no decomposition can take place. Let the af-
finity between
Oxygen and caloric be - . - 50
Hydrogen and caloric - - - 50
Cohesion of oxygen for hydrogen - - 4
Cohesion of hydrogen - - - 2

Sum of quiescent affinities . . \qq
The affinity of oxygen and hydrogen - 105

The quiescent affinities being greater than the divellent
affinities, no decomposition can take place.

Let now a quantity of caloric be added to the oxvgen
and hydrogen gas, it has the property of expanding them,
and of course of diminishing their cohesion; while its
affinity for them is so small, that it may be neglected.
Let us suppose that it diminishes the Cohesion of the
oxygen l, and of the hydrogen also ?. their cohesion
will now be Sand I; and the quiescent affinities bow* only
104, while the divellent are 105. decomposition would of
cours' take place, and a quantity of caloric would thus
be set at liberty to produce the same effects upon the
neighbouring particles.

Thus, then, caloric acts only by diminishing cohesion;
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and the reason that it is required so much in gaseous

substances, am! in those combinations into which oxygen
enters, is the strong atHnity of oxygen and the other

bases of the gases for caloric; fop owing to the repul-

sion which exists between the particles of that subtile

substance, an effect is produced by adding large doses of

it, contrary to what happens in other case^ The more
of it is accumulated, the stronger is the repulsion be-

tween its particles, and therefore the more powerful is

its tendency to fly off: and as this tendency is opposed
by its affinity for the body and the cohesion of its par-

ticles, it must diminish both these attractions.

REPUTATION* or Fame. The security of reputa-

tion, or good name, from the arts of detraction and slan-

der, is a right to which ex^vy man is intitled, by reason
and natural justice; since, without this, it is impossible

to have the perfect enjoyment of any other advantage
or right. 1 Black. 134.

Reputation is properly under the protection of the

law, as all persons have an interest in their good name,
and scandal and defamation are injurious to it; though
defamatory words are not actionable, otherwise than as

they are a damage to the estate of the person injured.

Wood's Inst. 37.

REQUESTS, Court of, an ancient court of equity, in-

stituted about the nineteenth year of Henry VII. See
Court,

In the fortieth and forty-first years of queen Eliza-

beth, it was adjudged, upon solemn argument, in the

court of common pleas, that the court of request was
then no court of equity.

RESCRIPT, an answer delivered by an emperor, or

a pope, when consulted by particular persons, on some
difficult question, or point of law, to serve as a decision

thereof.

RESCUE, or Rescous, is the taking away and set-

ting at liberty against law, any distress taken for rent,

or services, or damage feasant; but the more general no-

tion of rescous is, the forcibly freeing another from an

arrest or some legal commitment; which being a high

offence, subjects the offender not only to an action at the

suit of the party injured, but likewise to fine and impri-

sonment at the suit of the king. Co. Lit. 160.

If goods are distrained without cause, or contrary to

law, the owner may make rescue; but if they are once

impounded, or even though taken without any cause, the

owner may not break the pound and take them out, for

then they are in custody of the law. 1 Black. 12. See

Distress.
RESEARCH) ir music, is a kind of prelude or vo.

Juritary played on the organ, &c. wherein the performer

seems to search or look out for the strains and touches

of harmony, which he is to use in the regular piece to be

played afterwards.

RESEDA, dyer's weed, yellow-weed, weld, or wild-

wood, a genus of the order of trigynia, in the dodecan-

dria class of plants; and in the natural method ranking

undei the 54th order, misccllaneai. The calyx is mono-
phylh is and partite; the petals laciniated; the capsule

r, and opening at the mouth. There are 13

itch the most remarkable is the luteola, or

\s weed, growing naturally in waste pla-

j its of Britain. The young leaves are

a

often undulated; the stalk is a yard high, or more, termi-
nated with a long naked spike of yellowish-green flow-

ers: the plant is cultivated and much used for dyeing
silk and wool of a yellow colour. The great recommend-
ation of the plant is, that it will grow with very little

trouble, without dung, and on the very worst soils. For
this reason it is commonly sown with, or immediately
after, barley or oats, without any additional care except
drawing a bush over it to harrow it in. The reaping of

the corn does it lil.tle or no hurt, as it grows but little the

first year; and the next summer it is pulled and dried

like flax. Much care and nicety, however, is requisite,

so as not to injure either the seed or stalk; or, which some-
times happens, damaging both, by letting it stand too long,

or pulling it too green. To avoid these inconveniences,

a better method of culture has been devised. This new
method is, to plough and harrow the ground very fine,

without dung, as equally as possible; and then sowing
about a gallon of seed, which is very small, upon an
acre, some time in the month of August. In about two
months it w ill be high enough to hoe, which must be care-

fully done, and the plants left about six inches asumler.

In March it is to he hoed again, and this labour is to be
repeated a third time in May. About the close of June,
when the flower is in full vigour, and the stalk is become
of a greenish yellow, it should be pulled; a sufficient

quantity of stems being left growing for seed till Sep-
tember.

RESERVE, body of, or corps de reserve, in military af-

fairs, the third or last line of an army, drawn up for bat-

tle; so called because they are reserved to sustain the

rest as occasion requires; and not to engage, but in case

of necessity.

RESIDENCE, is the continuance of a parson or vi-

car on his benefice. By statute 43d Geo. III. chap. 84,
it is enacted that the statute 13th Eliz. c. 20, and its con-

tinuing statute 13th Eliz. c. 20, and its continuing sta-

tutes, are repealed; and that the penalties for non-resi-

dence under the act 21st Hen. VIII. are repealed; and
that every spiritual person possessed of any archdeacon-
ry, or other dignity, benefice, curacy, or chapelry, who
shall, without exemption, or sufficient cause, as is speci-

fied in the acts of the 21st, 25th, and 28th Hen. VIII.,

absent himself from his benefice for more than three

months in the year (unless he resides at some place where
he has other dignity or benefice), and less than six, shall

pay one-third of the annual value (deducting all out-go-

ings, except curate's pay); when eight months, two-thirds;

and when the whole year, three-fourths. The penalty,

with costs, to go to the informer; but the penalty for non-

residence cannot be recovered, if the parson has resided

a whole year without absence before t he action is brought.

Besides the exemptions contained in the above-men-

tiuned act, the following persons are exempt: clerk, or

deputy clerk of the king's closet; chaplain of the house of

commons; chaplain-general of the forces; brigade chaplain

on foixign service; chaplains of-ships of the dock-yards,

of garrisons, or of the corps of artillery, during the time

of attending such offices; chaplain to any British factory,

or in the household of any British minister, abroad: chan-

cellor, or vicar-general, or in his absence, the surrogate,

or official, in an ecclesiastical court; minor canon, vi-

car, choral, or other officer, in any cathedral or collegiate
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church; deans, subdeans, priests, or readers in the king's

private chapels; chaplain of the military asylum, of the

hospitals of Chelsea, Greenwich, Haslar, and I'lv mouth,

while attending their dutyj preacher or reader at the inns

of court or the rolls; the bursar, dean, vkr -president,

public tutor, or chaplain, or such other public oliicers,

in the universities, or at Eton, or Winchester, or school-

master or usher in the same, or at Westminster; and

persons entitled by the last of the above-mentioned sta-

tutes to the privilege of non-residence, till after forty years

of age, shall not be entitled to it after thirty. The bi-

shops may, if they think fit, grant licences for non-resi-

dence in certain cases, the fee for which shall not be

more than ten shillings, independant of stamp-duty; and

if the bishop refuses to grant the licence, the parly who
thinks himself aggrieved may appeal to the archbishop,

on giving security for paying the expenses of the appeal:

the reasons for granting the licences shall be transmit-

ted to the archbishop, for his examination and allowance;

and during the vacancy of any see, the vicar-general may
grant them, and they shall not be void on the death or

removal of the granter, unless revoked' by his successor.

A parson, although he may reside on the living, is yet

liable to the penalties of non-residence, if he resides in

any other house than that appointed for his residence, ex-

cept by such licence from the diocesan as has been sta-

ted, or while the tenant to whom the house of residence

has been let continues in possession.

RESIDUAL FIGURE, in geometry, the figure re-

maining after subtracting a lesser from a greater.

Residual Root, in algebra, a root composed of two
parts or members, connected together by the sign —

.

Thus x —y is a residual root, so called because its value

is no more than the difference between its parts x and y.

R RESIGNATION, in the cannon law, the surrender-

ing a benefice into the hands of the collator, or bishop.

RESIGNEE, in law, the person to whom a thing is

resigned.

RE.S1N, in natural history, a viscid juice oozing either

spontaneously, or by incision, from several trees, as the

pine. fir. &c.

Resists. It is at present the opinion of chemists, that
resins stand in the same relation to the volatile oils that

wax does to the fixed. Wax is considered as a fixed oil

saturated with oxygen; resins as volatile oils saturated
with the same principle.

The resins are very numerous; and on account of the
various purposes to which they are applied, and the pe-
culiarity of their properties, constitute one of the most
important genera of vegetable substances. Tiil lately
they have been very much overlooked by chemists, who
satisfied themselves with gleaning doubtful information
from artists ;irnl manufacturers. Many erroneous opi-
nions Concerning them have of course been admitted into
every system of chemistry. The *ubj?ct has lately en-
gaged the attention of Mr. Hatchett, whose consummate
skill and happy talent for observation peculiarly fitted
him for the task.

Resins often exude spontaneously from trees; they often
flow from artificial wounds; and not uncommonly are
combing at first with volatile oil, from which they are
separated by distillation. The reader can be at no loss
to form

p notion of what is meant bv resin, when he is

informed that common rosin furnishes a very pcrfer

ample of a resin, and that it. is from this substance .<-

the whole genus derived iheir name: for rosin is very
frequently denominated resin.

Resins may be distinguished by the following properties:

They are solid substances, naturally brittle; have a

certain degree of transparency, and a colour most com-
monly inclining to yellow. Their taste is more or less

acrid, and hot like that of volatile oils; but they have no
smell unless they happen to contain some foreign body.

T/hey are all heavier than water. Their specific gravity

varies from 1.0180 to 1.2289. They are ail non-conduc-
tors of electricity; and when excited by friction, their

electricity is negative.

When exposed to heat, they melt; and if the heat Lb

increased, they take fire; and burn with a strong- yellow
flame, emitting at the same lime a vast quantity of

smoke.
They are all insoluble in water, whether cold or hot;

but when they are melted along with water, or mixed
with volatile oil and then distilled with water, they seem
to unite with a portion of that liquid; for they become
opaque, and lose much of their brittleness. This at

least is the case with common rosin. They are all, with
a few exceptions, soluble in alcohol, especially when as-
sisted by heat. The solution is usually transparent;
and when the alcohol is evaporated; the resin is obtained
unaltered in its properties. When the solution is mixed
with water, it becomes milky, and the resin falls in
state of a white powder. They are soluble also in sul-
phuric ether. Many of them are soluble in several of
the fixed oils, especially in the drying oils. The greater
number arc soluble in the volatile oils; at least in oil of
turpentine, the one commonly employed.

Hitherto it has been affirmed by all chemists, both an-
cient and modern, that the alkalies do not exert action
on the resins. Fonrcroy, for instance, in his last- work,
affirms this in the most positive manner; hut the experi-
ments of Mr. Hatchett have demonstrated this opinion to
be completely erroneous. He reduced a quantity of
common rwsin to powder, and gradually added it'toa
boiling lixivium of carbonat of potass; a perfect solution
was obtained of a clear yellow colour, which continued
permanent after long exposure to the air. The experi-
ment succeeded equally with carbonat of soda, and
with solutions of pure potass or soda. Every other
resin tried was dissolved as well as rosin. Mr. Ilat-
chett's discovery must lead to very important conse-
quences. The well known fact, that the soap-makers in
this country constantly mix rosin with their soap: that
it owes it yellow colour, its odour, and its easy solubility
in water, to this addition: ought to have led chemists to
have suspected the solubility of resins in alkalies No
such consequence, however, was drawn from this noto-
rious fact.

It has been supposed also that the acids are incapable
of acting upon the resins. Fonrcroy is equally positive
with regard to this; ami Gren speaks of it in such a man-
ner, that every reader must com hide that he had tried
the effect of nitric acid upon resins. Yet Mr Hatchett
has ascertained this opinion likewise to be erroneous, at
least as tar as nitric acid is concerned. He found that
resins are thrown down from their solution in alkalies in
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the state of a curdy precipitate; but when nitric acid is

added in excess, the whole of the precipitate is redis-

solved in a boiling beat. This remarkable fact, which

did not hold when sulphuric or muriatic acids were used,

led him to try whether the resins were soluble in nitric

acid. He poured nitric add, of the specific gravity 1.38,

on powdered rosin in a tubulated retort; and by repeat-

ed distillation formed a complete solution of a brownish

yellow colour. The solution took place much sooner in

an open matrass than in close vessels. The solution con-

tinues permanent, though left exposed to the air. It be-

comes turbid when water is added; but when the mixture

is boiled, the whole is redissolved. When Mr. Hatcbett

collected the precipitate thrown down by water by filtra-

tion, he found that it still possessed the properties of

resin. The resin is thrown down from nitric acid by

potass, soda, and ammonia; but an excess of these alka-

lies redissolves the precipitate, and forms brownish

orange coloured liquids. When Mr. Hatcbett dissolved

resin in boiling nitric acid, the solution was attended

with a copious discharge of nitrons gas; and when the

powdered resin was thrown into cold nitric acid, a con-

siderable effervescence soon took place, and a porous

mass was formed, commonly of a deep orange-colour.

When resins are subjected to destructive distillation,

we obtain, according to Gren, rarbureted hydrogen and

carbonic acid gas, a very small portion of acidulous water,

and much empyrumatic oil. The charcoal is light and

brilliant, and contains no alkali.

When volatile oils are exposed for some time to the

action of the atmosphere, they acquire consistency, and

assume the. properties of resins. During this change

they absorb a quantity of oxygen from the air. Wes-

trum put 30 grains of oil of turpentine into 40 cubic-

inches of oxymuriatic acid gas. Heat was evolved; the

oil gradually evaporated, and assumed the form of yel

low resin. Mr. Proust observed, that when volatile oil

is exposed to the air, it is partly converted into a resi n, and

partly into a crystallized acid; usually the benzoic or the

camphoric. Hence we see that the oil is converted into

two distinct substances. During this change oxygen is

absorbed; and Fourcroy has observed that a portion of

water is also formed. It is probable, from these facts,

that resin is volatile oil deprived of a portion of its hy-

drogen, and combined with oxygen.

Hermstadt affirms, that to know whether any vegeta-

ble substance contains resin, we have only to pour some

sulphuric ether upon it in powder, and expose the infu-

sion to the light. If any resin is present, the ether will

assume a brown colour.

Having now described the general properties of resi-

Ifcous bodies, it will be proper to take a more particular

Yiew of those of them which are of the most importance,

that we may ascertain how far each possesses the gene-

ral characters of resins, and by what peculiarities it is

distinguished from the rest. The most distinguished of

the resins are the following:

1. Rosin. This substance is obtained from different

species of fir; as the pinus abies, sylvestris, larix, bal-

eamea. It is well known that a resinous juice exudes

from the pinus sylvestris, or common Scotch fir, which

hardens into tears. The same exudation appears in the

pinus abies, or spruce fix. These tears constitute the

substance called thus, or common frankincense. When
a portion of bark is stripped off these trees, a liquid juice
flows out, which gradually hardens. This juice has ob-
tained different name according to the plant from which
it conies. The pinus sylvestris yields common turpen-
tine; the larix, Venice turpentine; the balsamea, balsam
of Canada, &c. All these juices, which are commonly
distinguished by the name of turpentine, are composed
of two ingredients; namely, oil of turpentine, and rosin.

When the turpentine is distilled, the oil comes over, and
the rosin remains behind. When the distillation is con-
tinued to dryness, the residuum is known by the name of
common rosin, or colophonium; but when water is mixed
with it while vet fluid, and incorporated by violent agita-
tion, the mass is called yellow rosin. During winter the
wounds made in the fir-trees become incrusted with a
white brittle substance called barras or galipot consist-

ing of rosin united to a small portion of oil. The yel-

low rosin made by melting and agitating this substance
in water, is preferred for niost purposes; because it is more
ductile, owing probably to Us still containing some oil.

The properties of rosin are those which have been detail-

ed in the former part of this article. Its uses are numer-
ous and well known.

2. Mistic/i. This resin is obtained from the pistacea

lentiscus; a tree which grows in the Levant, particularly

in the island of Chios. When transverse incisions are
made into this tree, a fluid exudes, which soon concretes

into yellowish semitransparent brittle grains. In this

state it is sold under the name of mastich. It. softens

when kept in the mouth, but imparts very little taste.

This has induced surgeons to employ it to fill up the ca-

vities of carious teeth, which it does tolerably well. When
heated, it melts, and exhales a fragrant odour. It con-
tains a little volatile oil. It dissolves readily in fixed

oils and in alcohol; but is too fusible and opaque to an-

swer as a varnish. Mr. Hatcbett found it soluble in al-

kalies and nitric acid with the phenomena described in

the former part of this article. Its specific gravity is

1.074.

3. Sandarach. This resin is obtained from the junipe-

rus communis, or common juniper. It exudes sponta-

neously, and is usually in the state of small round tears

of a brown colour, and semitransparent, not unlike mas-

tich, but rather more transparent and brittle. Dcsides

the resinous part, it contains a peculiar principle. Mr.
Hatcbett found the resin of juniper soluble in alkalies

and nitric acid. Its specific gravity is 1.092.

4. Elemi. This resin is obtained from the amvris
elemifera; a tree which grows in Canada and Spanish

America. Incisions are made in the bark during dry

weather, and the resinous juice which exudes is left to

harden in the sun. It comes to this country in long

roundish cakes wrapped in flag-leaves. It is of a palo

yellow colour, semitransparent; at first sottish, but it

hardens by keeping. Its smell is at first strong and

fragrant, but it gradually diminishes. When distilled,

it yields a portion of volatile oil. The residuum is a pure

resin. Its specific gravity is 1.018.

5. Tacamahac. This resin is obtained from the fagara

octandra, and likewise it is supposed from the populus

balsamifera. It comes from America in large oblong

masses wrapt in flag leaves. It is of a light-brown colour,
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very brittle, and easil> uks. neated. Mr. Hat-

chett found it soluble in JWrJj a pHfnd nitric acid with the

usual phenomena. Its specific gravity is 1.046.

6. Jnime. This resin is obtained from the hymansea

courbaril or locust tree, which is a native of North Ame-
rica. Anirne resembles copal \eiy much in its appear-

ance; but is readily soluble in alcohol, which copal is not:

this readily distinguishes them. It is said to be very

frequently employed in the making of varnishes. Its

specific gravity, according to Brisson, is 1.028.

7. Ladanum or labdunum. This resin is obtained from

the cystus creticus, a shrub which grows in Syria and

the Grecian islands. See Labda.vum.
8. Opobalsamun\ or balm of Gilcad. This resin is ob-

tained from the amyris Gileadensis, a tree which grows
in Arabia, especially near Mecca. It is so much valued

by the Turks that it is seldom or never imported into

Europe. We are of course ignorant of its composition.

It is said to be at first turbid and white; and of a strong

aromantic smell, and bitter, acrid, astringent taste; but

by keepirig« it becomes limpid and thin, and its colour

changes first to green, then to yellow, and at last it as-

sumes the colour of honey.

9. Copaiva, or balsam of copaiva. This resin is ob-

tained from the eopaifera officinalis; a tree which grows
in South America, and some of the West Indian islands.

The. resinous juice exudes from incisions made in the

trunk of the tree. The juice thus obtained is transpa-

rent, of a yellowish colour, an agreeable smell, a pun-

gent taste, at first of the consistence of oil, but it gradu-

ally becomes as thick as honey. It is a combination of

volatile oil and resin; the oil is easily obtained by distil-

lation with water. It is employed in medicine.

10. Dragon's blood. This resin is obtained from diffe-

rent plants, as the calamus rotang, draca?na draco, and
pterorarpus draco. It comes both from the East In-

dies and Spanish America; and it cannot be doubted that

different vegetable substances have been confounded un-

der the same name, the red colour having been formerly
considered as sufficient to constitute dragon's blood. The
substance of that name described by French writers has

an astringent taste, and is partly soluble in water. This
seems to be the dragon's blood of America, in which
Proust detected abundance of tan. The dragon's blood

which comes to this country from the E<ist Indies is

tasteless, and insoluble in water; but it dissolves in al-

cohol, which it ting- s of a fine crimson. It dissolves

also in fixed oils, tinging them red. It is in small mass-
es wrapt in leaves. Colour dark red. Powder crimson.
Brittle. Fracture glassy. Opaque. Melts when heated,

and readily burns. These properties prove it to he a
resin. "We must, then, distinguish two distinct substan-
ces hitberto confounded under the same name. Accor-
ding to Brisson, the specific gravity of dragon's blood
(probably t lie species which contains tan) is 1.204.

11. Gnaiac. This resin is obtained from the guaia-
cum officinale, a tree, which is a native of the West In-
dies. The resin exudes spontaneously, and is driven
out melted by heating one end of the wood in billets pre-
viously bored longitudinally; the melted resin runs out
at the extremity farthest from the fire. Guaiac is of a
green colour, has seme transparency, and is brittle. Its

fracture is vitreous. When heated^ it melts. It has no

smell and scarcely any taste. Alcohol dissolves it; but

water has no effect upon it. When thrown on burning

coals, it diffuses a fragrant odour. When swallowed in

powder it causes a burning sensation in the throat.

12. Botany Bay resin. This resin is said to be the

produce of the acarois rcsinifera; a tree which grows
abundantly in New Holland, especially near Botany Bay.
Specimens of it were brought to London about the year

1799, where it was tried as a medicine. Some account
was given of it in governor Philips's Voyage, and in

White's Journal of a Voyage to New South Wales; but

it is to professor Lichtenstein that we are indebted for

an account of its chemical properties. The resin exudes
spontaneously from the trunk of the singular tree which

yields it, especially if the bark is wounded. It is at first

fluid, but becomes gradually solid when dried in the sun.

According to governor Philips, it is collected usually in

the soil which surrounds the tree, having doubtless run
down spontaneously to the ground. It consists of pieces

of various sizes, of a yellow colour unless when covered
with a greenish-grey crust It is firm, yet brittle; and
when pounded, does not stick to the mortar nor cake.

In the mouth it is easily reduced to powder without
sticking to the teeth. It communicates merely a slight

sweetish astringent taste. When moderately heated, it

melts; on hot coals it burns to a coal, emitting a white
smoke which has a fragrant odour something like storax.

When thrown into t tie.fire, it increases the flame like

pitch. It communicates to water the flavour of storax,
but is insoluble in that liquid. When digested in alco-

hol, two-thirds dissolve: the remaining third consists of
one part of extractive matter, soluble in water, and hav-
ing an astringent taste; and two parts of woody fibre anil

other impurities, perfectly tasteless and insoluble. The
solution lias a brown colour, and exhibits the appearance
and the smell of a solution of benzoin. Water throws it

down unaltered. When distilled, the products were wa-
ter, an empyre nnatic oil, and charcoal; hut it gives no
traces of any acid, alkali, or salt, even when distilled

with water.

Twelve parts were boi! d in a solution of pure soda in
water, Two parts of the r sin were dissolved; tiie re-
maining ten parts were flouting on the solution, cohering
together in clots. No crystals were obtained by evapo-
rating part of the solution; and when sulphuric acid was
dropt into another portion, resin separated unaltered.
When mixed with twice its weight of nitric acid, the re-
sin swims unaltered on the surface; but when heat is ap-
plied, a considerable effervescence takes place. The di-
gestion was continued till the effervescence stopped,
and the resin swam on the surface of the liquid, collect-
ed together in clots. It was then separated by filtration.

It had lost T
'

5th of its weight. The resin thus treated
had acquire;! a bitterish taste, was not so easily incited
as before, and alcohol was capable of dissolving only
one-half of it. The solution was brown, tasted like bit-

ter almonds: and when mixed with water, let fall a yel-
low resinous precipitate of a very bitter taste. The in-
soluble portion mixed with water, but formed a turbid
liquid, which passed through the nitre. The nitric acid
solution separated from the resin by filtration, was trans-
parent; its colour was yellow; its taste bitt r: and it
tinged substances dipped into, it of a yellow colour. By
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evaporation it yielded nxalic arid* and deposited a yel-

low earthy-like powder. This last substance was inso-

luble in water, and scarcely soluble in alcohol. Its taste

was exquisitely bitter like quassia. It mixed with the

saliva, and readily stained the skin and paper yellow.

The residuum continued bitter and yellow, but yielded

no precipitate with potass and nitrat of lime. The bit-

ter substance, into which this resin was thus converted

by nitric acid, deserves particular attention. He sus-

pects that it is capable of producing the same ri.anges on
ail the resins: but this conjecture has been verified only
with regard to colophon: urn, which he found to yield

equally a yellow bitter substance.

13. The green resin which constitutes the colouring
matter of the leaves of trees, and almost all vegetables, is

insoluble in water, and soluble in alcohol. From the

experiments of Proust we learn, that when treated with

oxymuriatic acid it assumes the colour of a withered

leaf, and acquires the resinous properties in greater per-

fection.

14. Copal. This substance, winch deserves particular

attention from its importance as a varnish, and which at

first sight seems to belong to a distinct class front the

resin, is obtained from the rhus copallinum, a tree which
is a native of North America; but the best sort of copal is

said to come from Spanish America. Copal is a beautiful

transparent resinous like substance, with a slight tinge of

brown. When heated it melts like other resins; but it dif-

fers from them in not being soluble in alcohol, nor in oil of

turpentine without peculiar management. Neither does

it dissolve in the fixed oils with the same ease as the

other resins. It resembles gum anime exactly in ap-

pearance; but is easily distinguished by the solubility of

this last in alcohol. The specific gravity of copal varies.

RESISTANCE, or resisting-force, in philosophy, de-

notes, in general, any power which acts in an opposite di-

rection to another, so as to destroy or diminish its effect.

There are various kinds of resistance arising from the

various natures and properties of the resisting bodies,

and governed by various laws; as, the resistance of so-

lids, the resistance of fluids, the resistance of the air,

&e.
Resistance of solids, in mechanics, is the force with

which the quiescent parts of solid bodies oppose the mo-
tion of others contiguous to them.

Of these there are two kinds: The first where the re-

sisting and the resisted parts, i. e. the moving and qui-

escent bodies, are only contiguous, and do not cohere;

constituting separate bodies or masses. This resistance

is what Leibnitz calls resistance of the surface, but

which is more properly called friction: for the laws of

which, see the article Friction.

The second case of resistance, is where the resisting

and resisted parts are not only contiguous, but cohere,

being parts of the same continued body or mass. This

resistance was first considered by Galileo, and may pro-

perly be called renitency.

Theory of the resistance of the fibres of solid bodies.

To conceive an idea of this resistance, or renitency of

the parts, suppose a cylindrical body suspended verti-

cally by one end. "Here all its parts, being heavy, tend

downwards, and endeavour to separate the two contigu-

ous planes or surfaces where the body is the weakest

j

but all the parts , .or common fr* ition by the
force with winch they'd off" the*

Here then are two opposite p" ••

,f the
cylinder, which tent's to area , , ; |)e .

sion of the parts, which resists

If now the base of the cylindi <\ without
increasing its length.it is evident that both the resistance

and the weight will be increased in the same ra

base; and hence it, appears thai

matter and length, whatever their bases are, hav n

equal resistance, when vertically suspended.

But if the length of the cj li increased with it

increasing its base, its weight Is increased, while rhe

resistance or strength continues unaltered; consequently

the lengthening has the effect of weakening it, or in-

creases its tendency to break.

Hence, to find the greatest length a cylinder of any
matter may have, when it just breaks with the addition

of another given weight, we need only take any cylinder

of the same matter, and fasten to it the ienst weight that

is just sufficient to break it; and then consider how nuirh

it must be lengthened, so that the weight of the part aid-

ed, together with the given weight, may be just equal to

that weight, and the thing is done. Thus, let I denote

the first length of the cylinder, c its weight, g the given

weight the lengthened cylinder is to bear, and w the

least weight that breaks the cylinder I, also x the length

sought; then, as I : a? : : c : J— = the weight of the long-
t

est cylinder sought; and this, together with the given

weight g, must be equal to c, together with the weight

w; hence then— -f g = c -f w; thereforex = *

I c

I = the whole length of the cylinder sought. If the cy-

linder must just break with its own weight, then is

g — 0, and in that case x c -f iv
I is the whole length

that just breaks by its own weight. P>y this means Ga-

lileo found that a copper wire, and o. consequence any

other cylinder of. copper, might be extended to 4801 fa-

thoms of 6 feet each.

If the cylinder is fixed by one end into a wall, with

the axis horizontally; the force to break it, and its re*

sistance to fracture, will here be both different; as both

the weight to cause the fracture, and the resistance of

the fibres to oppose it. are combined with the effects of

the lever; for the weight to cause the fracture, whether

of the weight of the beam alone, or combined with an

additional weight hung to it, is to be supposed collected

into the centre of gravity, where it is considered as act-

ing by a lever equal to the distance of that centre beyond

the face of the wall where the cylinder or other prism

is fixed: and then the product of the said whole weight

and distance, will be the momentum or force to break the

prism. Again, the resistance of the fibres may be sup-

posed collected into the centre of the transverse section,

and all acting there at the end of a Lever equal to the

vertical semidiametcr of the section, the lowest point of

that diameter being immoveable, and about which the

whole diameter turns when the prism breaks; and hence

the product of the adhesive force of the fibres, multiplied

by the said semidiameter, will be the momentum of re-
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.s'stance, and must be equal to the former momentum
when the prism just breaks.

Hence, to find the length a prism will bear, fixed so

horizontally] before it breaks, either by its own weight,

or by the addition of any adventitious weight; take any
length of such a prism, and load it with weights till it just

breaks. Then, put

I =-* the length of this prism,
c = its weight,

iv = the weight that breaks it,

a = distance of weight w
g = any given weight to be borne,

d — its distance,

x = the length required to break.

ex ex
Then I : x : : c : -7- the weight of the prism x, and -7-

cx
x I x— — = its momentum; also tfsr = the momentum

ex2

of the weight g; therefore —r + dg is the momentum of

the prism x and its added weight. In like manner \cl

-f ww is that of the former or short prism, and the

ex2

weight that broke it; consequently -r? -f- dg = \d + aw,

and x = %
/
ow + \d—dg

x 2/
.

g the length S0U glit, that
c

just breaks with the weight g at the distance d. If this

aw 4- \cl

weight g is nothing, then x — ,/ — x 91 is the

length of the prism that just breaks with its own
weight.

If two prisms of the same matter, having their bases

and lengths in the same proportion, are suspended hori-

zontally; it is evident that the greater lias more weight

than the lesser, both on account of its length, and of its

base; but it has less resistance on occount of its length,

considered as a longer arm of a lever, and has only more
resistance on account of its base; therefore it exceeds

the lesser in its momentum more than it does in its resis-

tance, and consequently it must break more easily.

Hence appears the reason why, in making small ma-
chines and models, people are apt to be mistaken as to the

resistance and strength of certain horizontal pieces, when
they come to execute their designs in large, by observing

the same proportions as in the small.

When the prism, fixed vertically, is just about to break,

there is an equilibrium between its positive and relative

Weight; and consequently those two opposite powers are

to reach other reciprocally as the arms of the lever to

with h they are applied, thai is. as half the diameter to

half the axis (if the prism. On the other hand, the re-

si tance of a body is always equal to the greatest weight

which it will just sustain in a vertical position, that is,

to its solute weight. Therefore, substituting the abso-

lute w 1 for the resistance, it appears, that the abso-

lute of a body, suspended horizontally, is to its

relal ' U as the distance of its centre of gravity

li • int or axis of motion, is to the distance

of avitj of its base from the same.
this important truth, at least of an

which this is reducible, we owe to

Galileo. On this system of resistance of that autl

Mariotte made an ingenious remark, which gave birth to

a new system. Galileo supposes that where the body
breaks, all the fibres break at once; so that the body
always resists with its whole absolute force, or the whole
force that all its fibres have in the place where it breaks.

But Mariotte, finding that all bodies, even glass itself,

bend before they break, shows that fibres are to be con-

sidered as so many little bent springs, which never exert

their whole force till stretched to a certain point, and
never break till entirely unbent. Hence those nearest the

fulcrum of the lever, or lowest point of the fracture, are

stretched less than those farther off, and consequently
employ a less part of their force, and break later.

This consideration only takes place in the horizontal

situation of the body; in the vertical, the fibres of the

base all break at once; so that the absolute weight of

the body must exceed the united resistance of all its fi-

bres; a greater weight is therefore required here than in

the horizontal situation; that is, a greater weight is re-

quired to overcome their united resistance, than to over-
come their several resistances one after another. See
Timber, strength of.

Resistance offluids, is the force with which bodies,

moving in fluid mediums, are impeded and retarded in

their motion.

A body moving in a fluid is resisted from two causes.
The first of these is the cohesion of the parts of thv fluid.

For a body, in its motion, separating the parts of a fluid,

must overcome the force with which those parts cohere.
The second is the inertia or inactivity of matter, by
which a certain force is required to move the particles
from their places in order to let the body pass.

The retardation from the first cause is always the same
in the same space, whatever the velocity may be, the
body remaining the same; that is, the resistance is as the
space run through in the same time; but the velocity is

also in the same ratio of the space run over in the same
time; and therefore the resistance from this cause, is as
the velocity itself.

The resistance from the second cause, when a body
moves through the same fluid with different velocities, is

as the square of the velocity. For, first, the resistance
increases according to the number of particles or quan-
tity of the fluid struck in the same time; which number
must be as the spare run through in that time, that is,

as the velocity; but the resistance also increases in pro-
portion to the force with which the body strikes against
every part; which force is also as the Telocity of the
body, so as to be double with a double velocity, 'and tri-

ple with a triple on<', k-.: therefore, on both these ac-
counts, the resistance is as the velocity multiplied by the
velocity, or as the square of the velocity. Upon the
whole therefore, on account of both causes, viz. the te-

nacity and inertia of the fluid, the body is resisted partly
as the velocity and partly as the square of the velocity.

But when Hie same body moves through different fluids
with the same velocity, the resistance from the second
cause follcws the proportion of the matter to be re-
moved in the same time, which is as the density of the
fluid.
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Hi uce therefore, if d denotes the density of the fluid,

v the velocity of the body,

and a and b constant coefficients:

then adv2
-f bv will be proportional to the whole resist-

ance to the same body, moving with different velocities,

in tiif* sunn* direct ion, through fluids of different densi-

ty's, but of the same tenacity.

But to take in the consideration of different tenacities

of fluids; iff denotes the tenacity, or the cohesion of the

parts of (he fluid, then adv2 + btv will be as the said

whole resistance

Indeed the quantity of resistance from the cohesion of

the parts of fluids, except in glutinous ones, is very small

in respect of the other resistance; and it also increases

in a much lower degree, being only as the velocity, while

the other increases as the square of the velocity, and ra-

ther more. Hence then the term btv is very small in res-

pect of the other term adv2
; and consequently the resist-

ance is nearly as this latter term, or nearly as the square

of the velocity. Th :

s rule has been employed by most au-

thors, and is very near the truth in slow motions; but in

very rapid ones, it differs considerably from the truth,

as we shall perceive below; not indeed from the omission

of the small term ctv, due to the cohesion, but from the

want of the full counterpressure on the hinder part of

the body; a vacuum either perfect or partial, being left

behind the body in its motion; and also perhaps to some
compression or accumulation of the fluid against the

fore part of ,the body.

Resistance and retardation are used indifferently for

each other, as being both in the same proportion! and
the same resistance always generating the same retarda-

tion. But with regard to different bodies, the same re-

sistance frequently generates different retardations; the

resistance being as the quantity of motion, and the re-

tardation as that of the celerity.

The retardations from this resistance may be com-
pared together, by comparing the resistance with the

gravity or quantity of matter. It is demonstrated that

the resistance of a cylinder, which moves in the direc-

tion of its axis, is equal to the weight of a column of the

fluid, whose base is equal to that of the cylinder, and its

altitude equal to the height through which a body must
fall in vacuo, by the force of gravity, to acquire the ve-

locity of the moving body. So that if a denotes the area

of the face or end of the cylinder, or other prism, v its

velocity, and n the specific gravity of the fluid; then the

altitude due to the velocity v being — , the whole resist-

v 2 anv2

ance, or motive force m, will be n x d x j- = ~~7Z.

the quantity g being = 16T^ feet, or the space a

a body falls in vacuo, in the hist second of time. And
the resistance to a globe of the same diameter would be

the half of this. Let, a ball, for instance, of 3 inches di-

ameter, be moved in water with a celerity of t6 feet per
second of time: now from experiments on pendulums,
and on falling bodies, it has been found, that this is th^
celerity which a body acquires in falling fro>n the height
of 4 feet; therefore the weight of a cylinder of water of
3 inches diameter, and 4 feet high, that is, a weight of
about 12 lb. 4 oz. is equal to the resistance of tin; cylin-

der: and consequently the half of it, or 6 lb. 2 oz., is

anv2

that of the ball. Or, the formula
4<r

gives

.7854 x 9 v 1000 X 16 • 16_
f44 x 4 . 16

=

196 oz., or 12 lb. 4 oz.; for the resistance of the cylin-

der, or 6 lb. 2 oz. for that of the ball, the same as before.

Let now the resistance, so discovered, be divided by

the weight of the body, and the quotient will show the

ratio of the retardation to the force of gravity. So if

the said ball, of 3 inches diameter, is of cast iron, it will

weigh nearly 6l ounces, or 3| It).; and the resistance be-

ing 6 lb. 2 oz. or 98 ounces, therefore the resistance be-

ing to the gravity as 98 to 61, the retardation, or re-

tarding force, wilf be |«, or 1|. the force of gravity be-

ing 1. Or thus; because a the area of a great circle of

the ball, is =pd3
, where d is the diameter, and p m

.... i ii • pnd2v*

.7854, therefore the resistance to the ball is wi = —-—

.

bg i

and because its solid content is w = %pd3
, and its weight

2 Spd3
, where N denotes its specific gravity, therefore

dividing the resistance or motive force m by the weight

7ii 5 nr2

w. cives - = —-—r = f the retardation, or rcturd-

ing force, that of gravity being 1; which is therefore as

the square of the velocity directly, an! as the diameter

inversely; and this is the reason why a large ball over-

comes the resistance better than a small one, of the

same density.

Resistance of Fluid Mediums to the Motion of Falling

Bodies. A body freely descending in a fluid, is accelera-

ted by the relative gravity of the body, (that is, the dif-

ference between its own absolute gravity and that of a

like bulk of the fluid,) which continually acts upon it,

yet not equably, as in a vacuum: the resistance of the

fluid occasions a retardation, or diminution of accelera-

tion, whirl) diminution increases with the velocity of the

body. Hence it happens, that there is a certain velocity,

whirl) is the greatest that a body can acquire by falling;

for if its velocity is such, that the resistance arising from

it becomes equal to the relative weight of the body, lis

motion can be no longer accelerated; for the motion here

continually generated by the relative gravity, will be de-

stroyed by the resistance; or the force of resistance will

be equal to the relative gravity, and the body forced to

go on equably: for, after the velocity is arrived, at such

a degree, that the resisting force is equal to the weight

that urges it, it will increase no longer, and the globe

must afterward continue to descend with that Telocity

uniformly- A body continually comes nearer and nearer

to this greatest celerity, but ran never attain accurately

to it. Now. N and n being the specific gravities of the

globe and fluid. N — n will be die relative gravity of

the globe and the fluid, and therefore w = |/)<i 3 (N — n)

is the weight by which it is urged downward; also m =
pnd2v2— is the resistance, as above; therefore these two

Sg
must be equal when the velocity can be no farther in-

»d2v2

creased, or m = w, that is -
8ff

_ | pd3 (N _ n),

or nv2 = !/ dg (N — n); and hence v =\ V dS x
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is the said uniform or greatest velocity to which the

body may attain: which is evidently the greater in

the subduplicate proportion of v the diameter of the

ball. But v is always = v 4gf*i the velocity gene-

rated by any accelerative force / in describing the

space s; which being compared with the former, it

N — n
gives s = |d, when / is =——; that is, the great-

est velocity is that which is generated by the acce-

n — n .

lerating force in passing over the space ±d, or |

of the diameter of the ball, or it is equal to the velocity

generated by gravity in describing the space X

ii. For example: if the ball is of lead, which is about

ll| times the density of water; then N = 1 l|, n — 1,

N n =
n N — n
= m = V» and—— + $d = f d

n • * ' n
= lSli; that is, the uniform or greatest velocity of a ball

of lead, descending in water, is equal to that which a

heavy body acquires by falling in vacuo through a space

equal to 13f of the diameter of the ball, which velocity

is v = 2 \J$dg = 2 x/lS^dg = 8 v iSfd near-

ly, or 8 times the root of the same space.

Hence it appears, how soon small bodies come to their

greatest or uniform velocity in descending in a fluid,

as water, and how very small that velocity is; which ex-

plains the reason of the slow precipitation of mud, and

small particles, in water; as also why, in precipitations,

the larger and gross particles descend soonest, and the

lowest.

Farther, where N = n, or the density of the fluid is

equal to that of the body, then N — n = 0, consequently

the velocity and distance descended are each nothing,

and the body will just float in any part of the fluid.

Moreover, when the body is lighter than the fluid,

then N is less than n, and N— n becomes a negative quan-

tity, or the force and motion tend the contrary way, that

j>, the ball will ascend up towards the top of the fluid by

a motive force which is as n — N. In this case, then,

the body ascending by the action of the fluid, is moved
exactly by the same laws as a heavier body falling in

the fluid. Wherever the body is placed, it is sustained

by the fluid, and carried up with a force equal to the dif-

ference of the weight of a quantity of the fluid of the

same bulk as the body, from the weight of the body;

there is therefore a force which continually acts equably
upon the body; by which not only the action of gravity

of the body is counteracted, so as that it is not to be

considered in this case; but the body is also carried up-

wards by a motion equably accelerated, in the same man-
ner as a body heavier than a fluid descends by its rela-

tive gravity: but the equability of acceleration is destroy-

ed in the same manner by the resistance, in the ascent

of a body lighter than the fluid, as it is destroyed in the

descent of a body that is heavier.

For the circumstances of the correspondent velocity,

space, and time, &c. of a body moving in a fluid in

which it is projected with a given velocity, or descend-
VOL. Ill, 40

ing by its own weight, &c. see Dr. Hutton's Select Ex-

ercises, prop. 29, 30, 31, and 32, page 221, &c
Resistance of the Jiir, is the force with which the,

motion of bodies, particularly of projectiles, is retarded

by the opposition of the air or atmosphere. See Gin-
nery, Projectiles, k.c.

The air being a fluid, the general laws of the resist-

ance of fluids obtain in it; subject only to some variations

and irregularities from the different degrees of density

in the different stations or regions of the atmosphere.

The resistance of the air is chiefly of use in military

projectiles, in order to allow for the differences caused in

their flight and range by it. Before the time of Mr. Robins,

it was thought that this resistance to the motion of such

heavy bodies as iron balls and shells, was|too inconsi-

derable to be regarded; and that the rules and conclusions

derived from the common parabolic theory* were suffici-

ently exact for the common practice of gunnery. But
that gentleman showed, in his New Principles of Gun-
nery, that, so far from being inconsiderable, it is in rea-

lity enormously great, and by no means to be rejected

without incurring the grossest errors; so much so, that

balls or shells which range, at the most, in the air, to

the distance of two or three miles, would in a vacuum
range to 20 or 30 miles, or m<.?\\ To determine the

quantity of this resistance, in the case of different velo-

cities, Mr. Robins discharged musket-balls with various

degrees of known velocity, against his balistic pendu-
lums, placed at several different distances, and so disco-

vered by experiment the quantity of velocity lost, when
passing through those distances, or spaces of air, with

the several known degrees of celerity. For having thus

known, the velocity lost or destroyed, in passing over a
certain space, in a certain time (which time is very near-

ly equal to the quotient of the space divided by the me-
dium velocity between the greatest and least, or between
the velocity at the mouth of the gun and that at the pen-
duluin): that is, knowing the velocity v, the space s, and
the time t; the resisting force is thence easily known, be-

vb Tvft
ing equal to — or r—, where b denotes the weight of

the ball, and V the medium velocity above-mentioned.
The balls employed upon this occasion by Mr. Robins,
were leaden ones, of T

*
f of a pound weight, and -| of an

inch diameter; and to the medium velocity of

1600 feet, the resistance was It lb.,

1065 feet, it was 2|;
but by the theory of Newton, before laid down, the for-

mer of these should be only 4| lb., and the latter 2 lb.;

so that, in the former case the real resistance is more
than double of that by the theory, being increased as 9
to 22; and in the lesser velocity the increase is from 2 to

2^. or as 5 to 7 only.

Mr. Fuler has shown, that the common doctrine of
resistance answers pretty well when the motion is not
very swift, but in swift motions it gives the resi-tance
less thao it ought to be, on two accounts: 1. Because in
quick motions, the air does not fill up the space behind
the body fast enough to press on the hinder parts, to
Counterbalance the weight of the atmosphere on the fore
part. 2. The density of the air before the ball being in-
creased In the quick motion, will press more strongly
on the fore part, and so will resist more than lighter air
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in its natural state. He has shown that Mr. Robins has

restrained his rule to velocities nut exceeding 1670 feet

per second; whervas had he extended it to greater velo-

cities, the result must have been erroneous; and he gives

another formula himself, and deduces conclusions differ-

ing fi<om those of Mr. Robins.

Mr. Robins having proved that, in very great changes
of velocity, the resistance does not accurately follow the

duplicate ratio of the velocity, lays down two positions,

which he thought might be of some service in the prac-

tice of artillery, till a more complete and accurate the-

ory of resistance, and the changes of its augmentation,
maybe obtained. The first of these is, that till the velo-

city of the projectile surpasses 1100 or 1200 feet in a se-

cond, the resistance may be esteemed to be in the dupli-

cate ratio of the velocity; and the second is, that when
the velocity exceeds 1100 or 1200 feet, then the abso-

lute quantity of the resistance will be near 3 times as

great as it should be by a comparison with the smaller

velocities. Upon these principles he proceeds in approx-
imating to the actual ranges of pieces with small angles

of elevations, viz. such as do not exceed 8° or 10°, which
he sets down in a table, compared with their correspond-

RESISTANCES OF DIFFERENT BODIES.

ing potential ranges. But we shall see presently that
these positions arc both without Inundation; that there is

no such thing as a sudden or abrupt change in the law
of resistance, from the square of the velocity to one that
gives a quantity three times as much; but that the change
is slow atid gradual, continually from the smallest to the

highest velocities; and that the increased real resistance

no where rises higher than to about double of that which
Newton's theory gives it.

The subject of the resistance of the air, as begun by
Robins, has been prosecuted by Dr. Hutton, to a very
great extent and variety, both with the whirling- ma-
chine, and with cannon-balls of all sizes, from 1 lb. to

6 lb. weight, as well as with figures of many other dif-

ferent shapes, both on the fore part and hind part of
them, and with planes set at all varieties of angles of in-

clination to the path or motion of the same; from all

which he has obtained the real resistance to bodies for

all velocities, from 1 up to 2000 feet per second; togeth-

er with the law of the resistance, to the same body for all

different velocities, and for different sizes with the same
velocity, and also for all angles of inclination.

Velocity
Small

hemisph.
Large hemisphere. Cone. Resistance

per
Cylinder.

Whole
globe.

power of

the velocity
second.

flat side. flat side. round side vertex. base.

i'eet. oz. oz. oz. oz. oz. oz. oz.

3 .028 .051 .020 .028 .064 .050 .027

4 .048 .096 .039 .048 .109 .090 .047

5 .072 .148 .063 .071 .162 .143 .068

6 .103 .211 .092 .098 .225 .205 .094

7 .141 .284 .123 .129 .298 .278 .125

8 .184 .368 .160 .168 .382 .360 .162

9 .233 .464 .199 .211 .478 .456 .205

10 .287 .573 .242 .260 .587 .565 .255

11 .349 .698 .292 .315- .712 .688 .310 2.052

12 .418 .836 .347 .376 .850 .826 .370 2.042

13 .492 .988 .409 .440 1.000 .979 .435 2.036

14 .573 1.154 .478 .512 1.166 1.145 .505 2.031

15 .661 1.336 .552 .589 1.346 1.327 .581 2.031

16 .754 1.538 .634 .673 1.546 1.526 .663 2.033

17 .853 1.757 .722 .762 1.763 1.745 .752 2.038

18 .959 1.998 .818 .858 2.002 1.986 .848 2.044

19 1.073 2.258 .922 .959 2.260 2.246 .949 2.047

20 1.196 2.542 1.033 1.069 2.540 2.528 1.057 2.051

Mean
propor.

Nos.

140 288 119 126 291 285 124 2.040

1 2 3 4 5 6 7 8 9

In this table are contained ths resistances to several

forms of bodies, when moved with several degrees of ve-

locity, from three feet per second to twenty. The names

of the bodies are at the tops of the columns, as also which

end went foremost through the air; the different velocities

are in the first column, and the resistances on the same
line, in their several columns, in avoirdupois ounces and
decimal parts. So on the first line are contained the re-

sistances when the bodies move with a velocity of three

feet in a second, viz. in. the second column for the small

hemisphere, of 4 3 inches diameter, its resistance .028 oun-

ces when the flat side went foremost; in the third and
Jfoui'th columns the resistances to a larger hemisphere,

first with the flat side, and next the round side foremost;

the diameter of this, as well as all the following figures,

being 6J inches, and therefore the area of the great cir-

cle = 32 square inches, or f of a square foot; then in the

5th and 6th columns are the resistances to a cone, first its

vertex, and then its base foremost, the altitude of the cone

being 6| inches, the same as the diameter of its base; in

the seventh column the resistance to the end of the cylin-

der, and in the eight, that against the whole globe or

sphere. All the numbers show the real weights which

are equal to the resistances; and at the bottoms of the co-

lumns are placed proportional numbers, which show the

mean proportions c
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one another, with any velocity. Lastly, in the ninth

column are placed the exponents of the power of the re*

locily which the resistances in the eight column hear to

each other, viz. which that of the ten-feet velocity hears

to each of the following ones, the medium of all of them
being as the 2.04 power of the velocity, that is, very little

above the square or second power of the velocity, so far

as the velocities in this table extend.

From this table the following inferences are easily de-

duced:

1. That the resistance is nearly in the same propor-

tion as the surfaces; a small increase only taking place

in the greater surfaces, and for the greater velocities.

Thus, by comparing together the numbers in the second
and third columns, for the bases of the two hemispheres,

the areas of which bases are in the proportion of 17| to

32, or 5 to 9 very nearly, it appears that the numbers in

those two columns, expressing the resistances, are nearly

as 1 to 2 or 5 to 10, as far as the velocity of 12 feet; but

after that, the resistances on the greater surface increase

gradually more and more above that proportion.

2. The resistance to the same surface with different

velocities, is, in these slow motions, nearly as the square

of the velocity; but gradually increases more and more
above that proportion as the velocity increases. This is

manifest from all the columns: and the index of the power
of the volocity is set down in the ninth column, for ihe

resistances in the eighth, the medium being 2.04; by which
it appears that the resistance to the same body is, in these

slow motions, as the 2.04 power of the velocity, or nearly

as the square of it.

3. The round ends, and sharp ends, of solids, suffer

less resistance than the Hat or plane ends, of the same
diameter; but the sharper end has not always the less re-

sistance. Thus, the cylinder, and the Hat ends of the

hemisphere and cone, have more resistance, than the

round or sharp ends of the same; but the round side of

the hemisphere has less resistance than the sharper end
of the cone.

4. The resistance on the base of the hemisphere, is to

that on the round, or whole sphere, as 2| to 1, instead of

2 to 1, as the theory gives that relation. Also the ex-

perimented resistance, on each of these, is nearly | more
t'lan the quantity assigned by the theory.

5. The resistance on the base of the cone, is to that on
t! c. vertex, nearly as 2 -JL to 1; and in the same ratio is

radius to the sine of the angle of inclination of the side of

the cone to its path or axis. So that, in this instance,

the resistance is directly as the sine of the angle of inci-

dence, the transverse section being the same.
G. When the. hinder parts of bodies are of different

forms, the resistances are different, though the fore-parts

are exactly alike and equal: owing probably to the dif-

ferent pressures of (he air on the hinder parts. Thus,
the resistance, to the fore-part of the cylinder, is less than on
the equal flat surface of the cone, or of the hemisphere;
because the hinder part, of the cylinder is more pressed
or pushed by the following air than those of the other two
figures; also, for the same reason, the base of the hemis-
phere suffers a less resistance [ban that of the cone, and
the round side of the hemisphere less than the whole
sphere.

Rksistwck of the fibres of solid bodies is more pro-
perly called cohesion.

RESOLUTION, in chemistry, fee. the reduction of ft

mixed body into its component parts, or first principles,

by a proper analysis.

Resolution, in music, is when a canon or perpetual

fugue is not written on a line, or in one part, but all the

voices that arc to follow the guide or first voice are writ-

ten separately either in score, that is in separate lines, or

in separate parts, with the pauses each is to observe, and
in the proper tone to each.

RESPIRATION consists in drawing a certain quan-

tity of air into tnc lungs, and throwing it out again al-

ternately. Whenever this function is suspended, even for

a very short time, the animal dies.

The fluid respired by animals is common atmospheri-
cal aii'; and it has been ascertained by experiment, that

no other gaseous body with which we are acquainted, can
be substituted for it. All the known gases have been,

tried; but they all prove fatal to the animal which is made,
to breathe them. Gaseous bodies, as far as respiration is

concerned, may be divided into two classes: I. Unres-
pirable gases; 2. Respirable gases. See Am.

I. The gases belonging to the first class are of such a
nature that they cannot be drawn into the lungs of an
animal at all; the epiglottis closing spasmodically when-
ever they arc applied to it. To this class belong carbo-
nic acid, and probably all the other acid gases, as has
been ascertained by the experiments of Filatre de Rozier.
Ammoniacal gas belongs to the same class; for the lungs
of animals suffocated by it were found by Pilatre not to
give a green colour to vegetable blues.

II. The gases belonging to the second class may be
drawn into the lungs, and thrown out again, without any
oposition from the respiratory organs; of course the ani-
mal is capable of respiring them. They may be divided
into four subordinate classes; 1. The first set of gases
occasion death immediately, but produce no visible
change in the blood. They occasion the animal's death
merely by depriving him of air, in the same way as he
would be suffocated by being kept under water.- The
only gases which belong to this class are hydrogen and
azotic. 2. The second set of gases occasion death im-
mediately, but at the same time they produce certain
changes in the blood, and therefore kill, not merely by
depriving the animal of air, but by certain specific pro-
perties. The gases belonging to this class are carburet-
ed hydrogen, sulpliureted hydrogen, carbonic oxide, and
perhaps also nitrous gas. 3. The third set of gases may
be breathed for some time without destroying the animal;
but death ensues at last, provided their action is long
enough continued. To this class belong thr. nitrous oxide
and oxygen gas. 4. The fourth set mav be breathed any
length of time without injuring the animal. Air is the
only gaseous body belonging to this class.

It has been long known that an animal can only breathe
a certain quantity of air for a limited time; after which
it becomes the most deadly poison, and produces suffoca-
tion as effectually as the most noxious ga<. or a total
absence of air. It was suspected long ago, that this
change is owing to the absorption of a part of the air;
and Mayow made a number of very igenious experiments
in order to prove the fact. Dr. Priestley and Mr. Scheelo
demonstrated, that the quantity of oxygen gas in atmos-
pheric air is diminished; and Lavoisier demonstrated, in
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1776, that a quantity of carbonic acid gas, which did not
previously exist in i', was found in air alter it had been
for some time respired. It was afterwards proved by
Lavoisier, and many other philosophers, who confirmed
and extended his facts, that no animal can live in air to-

tally destitute of oxygen. Even fish, wliich do not sensi-

bly respire, die mt) soon if the water in which they live

is deprived of oxygen gas. Frogs, wliich can suspend
their respiration at pl( sure, die in about forty minutes,

if the water in which they have been confined is covered
o ver with oil. Insects and worms, as Vauquclin has prov-
ed, exhibit precisely the same phenomena. They require
air as Veil as other animals, and die like them if they are

deprived of it. They diminish the quantity of oxygen in

the air in which they live, and give out, by respiration,

the very same products as other animals. Worms, which
are more retentive of life than most other animals, or at

least not so much affected by poisonous gases, absorb
every particle of the oxygen contained in the air in which
they are confined, before they die. Mr. Vauquelin's ex-

periments were made on the gryllus viridissimus, the li-

inax flavus, and helix pomatia.

The quantity of air respired differs very much in dif-

ferent animals. Man and hot-blooded animals are un-
der the necessity of breathing constantly; whereas am-
phibious animals have a certain power over respiration,

and can suspend the function altogether for a limited

time. Dr. Barclay has ascertained that these animals
acquire a much greater command over their respiratory

organs by habit. Fish do not breath at all, and consume
so little air, that the small portion of it held in solution

by the water in which they swim is sufficient for them.
It appears that the number of respirations made in a given

time differs considerably in different men. Dr. Hales
reckons them at 20 in a minute. A man on whom Dr.
Menzies made experiments, breathed only 14 times in a

minute. Mr Davy informs us that he makes between 26
and 27 in a minute.

The quantity of air drawn in and emitted at every
respiration must differ considerably with the size of the

man and the capacity of his lungs. Dr. Menzies found
that a man draws in at a medium 43.77 cubic inches of
air at every inspiration. Dr. Goodwin has concluded,
from his experiments, that, after a natural expiration,

the mean quantity of air which remains in the lungs

amounts to 109 cubic inches; but Menzies has endeavour-
ed to prove that the number ought to have been 179. Mr.
has ascertained that his lungs, after a forced expiration,

still retain 41 cubic inches of air; after a natural expira-

tion they contain

118 cubic inches

After a natural inspiration 135

After a forced inspiration 254

By a full forced expiration after a forced inspiration,

he threw out 190 cubic inches

After a natural inspiration 78,5

After a natural expiration 67.5

Let us now endeavour to trace the changes produced
by respiration. These are of two kinds, namely: l. The
changes produced upon the air respired. 2. Changes
produced upon the blood exposed to this air. Each of
these naturally claims our attention.

I. For our knowledge of the changes produced upon
the air by respiration, we arc chiefly indebted to Priest-
ley, Cigna, Menzies, Lavoisier and Seguin, and Mr.
Davy. These changes are the following:' 1. Part of the
air respired disappears. 2. It becomes impregnated with
carbonic acid. 3. It is loaded with water in the state of
vapour.

1. From the experiments of Dr. Menzies, it follows,

that one-twentieth of the air inspired disappears in the
lungs. This agrees pretty nearly with the experiments
made with great care by Lavoisier; an account of which
he was employed in drawing up when he was murdered
by order of the French usurpers of that period. Neither
do the experiments published lately by Mr. Davy, and
which appear to have been performed with much preci-

sion, differ much from those of Dr. Menzies. Accord-
ing to Mr. Davy, about ^th of the air inspired disup*

pears during respiration.

Concerning the portion of the air which disappears, it

has hitherto been the general opinion that it is the oxy-
gen only, and that the azote remains the same after re-

spiration as before it. These conclusions were the con-
sequence of the experiments of Lavoisier, who announced
the non- alteration of the azote of the atmosphere at a
very early period of his researches. This conclusion

seems to have been the consequence of the opinion which
he entertained, that air is merely a mechanical mixture
of the two gases, oxygen and azotic; for when he first

adopted it, his .apparatus was not delicate enough to mea-
sure small changes; and he does not appear to have af-

terwards examined the azotic residuum with much at-

tention. Mr. Davy has rendered it probable that a por-

tion of the azote of the air as well as its oxygen disap-

pears during respiration.

According to Dr. Menzies, at every respiration 2.1885
cubic inches of oxygen gas are consumed. Now, 2.1885

cubic inches of that gas amount to 0,68669 grains troy.

Supposing with Hales, that a man makes 1200 respira-

tions in an hour, the quantity of oxygen gas consumed
in an hour will amount to 824.028 grains, and in 24 hours

to 19776.672 grains, or41.2104 ounces troy. This quan-
tity exceeds that found by other chemists considerably;

hut the allowance of oxygen for every respiration is ra-

ther too great. Indeed, from the nature of Dr. Mcnzics's

apparatus, it was scarcely possible to measure it accu-

rately. According to the last experiments of Lavoisier

and Seguin, a man, at an average, consumes in twenty-

four hours, by respiration, 32.48437 ounces troy of oxy-

gen gas: that is to say, that a quantity of oxygen gas,

equal to that weight, disappears from the air which he

respires in 24 hours. According to Mr. Davy, the aver-

age quantity of air which disapears during every respi-

ration is 1.4 cubic inch; of which 0.2 are azote and 1.2

oxygen. This, allowing 26 respirations per minute as

was the case with Mr. Davy (the subject of the experi-

ment), amounts in 24 hours to rather more than 38

ounces of air; or precisely to 4.68 ounces of azote, and

33.54 of oxygen. This does not differ far from the re-

sult obtained by Lavoisier, excepting in the azote, which

the French chemist neglected altogether. We may consi-

der it therefore as approximating to the truth as nearly

as can be expected in the present state of the science.

2. That the air thrown out of the lungs contains car-



RESPIRATION

tonic acid, may be easily ascertained by Mowing it

through a tube into lime-water, which immediately be-

comes milky; and the bulk of the gas may he estimated

by putting a portion of air from the lungs into a gradu-

ated jar standing over mercury, introducing a little ba-

rytic water, or pure, soda, to absorb the carbonic acid,

and observing the diminution of bulk in consequence of

this absorption. According to Lavoisier, a man in 24

hours throws out from his lungs at an average about 15.73

ounces troy of carbonic acid. From the experiments

of Mr. Davy, on the other hand, it follows that at every

expiration about 1.1 cubic inch of carbonic acid is emit-

ted, which amounts in 24 hours to no less than 37 ounces.

The difference between these two sets of experiments is

enormous, and claims a more complete experimental in-

vestigation to determine whether the proportion of this

gas emitted by different individuals, or by the same in-

dividual at different times, docs not differ essentially.

This supposition is surely very probable, as it tallies

with what we know to be the case in other excretions;

and if it proves true, would throw more light upon the

nature of respiration than any thing which has hitherto

ascertained. In the mean time, till farther experiments

decide the point, we may consider Mr. Davy's conclu-

sions as nearest the medium of the two, because they cor-

respond with the earlier experiments of Lavoisier, and
remove a very striking anomaly which appears when we
compare Lavoisier's experiments on the respiration of

the guinea pig with those on the respiration of man. He
put a guinea pig into 708.989 grains troy of oxygen; and
after the animal had breathed the gas for an hour, he

took it out. He found that the oxygen gas now amount-

ed only to 592.253 gr.

Consequently there had disapeared 1 16.736

The carbonic acid gas formed was 130.472

The gninea-pig consumed in 24

hours .... 5.8368 oz.

troy of oxygen gas, and emitted 6.5236 oz.

of carbonic acid gas. Man. on the other hand, consumes

in the same time S2.48437 oz. of oxygen gas. and emits

only 15.73 oz. of carbonic acid gas. The oxygen gas

consumed by the pig is to the carbonic acid gas emitted

as 1.00 : 1.12: whereas in man it is as 1.000 : 0.484. If we
could depend upon the accuracy of each of these experi-

ments, they would prove beyond a doubt, that the chang-
es produced by the respiration of the pig are different, at

least in degree, from those produced in man; but it is more
probahlr that some mistake has happened in one or other

of the experiments.

3. It is not so easy to determine the proportion of wa-
ter emitted from the lungs mixed with the air expired,

as it is that of the carbonic acid. According to the ex-
periments of Dr. Hales, it amounts in a day to 20.4 oz.;

hut his method was not susceptible of great accuracy.
Mr. Lavoisier, on the other hand, estimates it at 28.55
ounces; but this proportion seems rather to have been
the result of calculation than of any direct measurement.
It can only be considered therefore as an approximation
to the truth, and most probably a very imperfect one.

III. Let us now endeavour to ascertain the changes
produced on the blood by respiration. The whole of the
blood is propelled from the heart to the lungs, circulates
through the vessels of that organ, and during that circu-

lation it is expo^ru to the influence of the air which the

animal is constantly drawing into the lungs. Now cer-

tain changes are produced upon it by this action, which
have been partly traced by the experiments of Priestley*

Cigna, Fourcroy, Hassenfratz, Beddoes,\Vatt, and above

all by those of Mr. Davy. These changes, as far as we
are acquainted with them, are the following: I. The
blood absorbs air. 2. It acquires a florid red colour,

and the chyle disappears. 3. It emits carbonic arid, and
perhaps carbon. 4. It emits water, and perhaps hydrogen.

As the azote which has separated from the air during
respiration is not to be found iu*the products of respira-

tion, we must conclude that it has been absorbed by the

blood. The experiments of x\Ir. Davy have rendered it

exceedingly probable that the air is absorbed unaltered

by the blood; that it is afterwards decomposed by that

liquid; and that the portion of azote which is useless is

given out again, and mixed with the air in the lungs.

The following facts render this opinion probable: When
hydrogen gas is respired, no part of it is absorbed or
disappears, nor are any positive changes produced on the

blood. But when the gaseous oxide of azote is respired,

it diminishes in quantity, while at the same time carbo-

nic acid is evolved as usual, and a quantity of azotic

gas makes its appearance. Now, as this azotic gas did
not exist separately in the air before respiration, it must
have been produced by the decomposition of the oxide of
azote; but its quantity being much less than the azote
contained in the oxide of azote which had disappeared,
it follows that at least a part of this last gas had been
absorbed by the blood unaltered; and if a part is thus
absorbed, why not the whole? In that ca«e the azotic gas
must have been separated from the blood, in consequence
of the subsequent decomposition of the oxide of azote ab-
sorbed. Now, as air is composed of precisely the same
ingredients with the oxide of azote; and as a portion of
the azote, as well as of the oxygen, of the air respired,
disappears; it is reasonable to suppose that the air is

absorbed by the blood, and that the azotic gas which is

developed is thrown out of the blood in consequence of
the decomposition of the air absorbed. But farther, if

the oxygen of the air was alone absorbed by the blood
during respiration while the azote remains una: . ,-ed,

oxygen gas ought to answer the same purposes as air.

This gas, however, cannot he respired without occasion-
ing death at last; and when it is respired, the proportion
of oxygen which disappears in a given time is much
smaller than when the air is respired. Thus when 182
cubic inches of oxygen gas were breathed by Mr. Davy
for half a minute, 1 1.4 cubic inches of the gas disappear-
ed, whereas 15.6 cubic inches disappear in the same time
when common air is respired. This is a demonstration
that the whole of air is useful in respiration, and not
merely its oxygen; and if so, the air must be absorbed.

2. It has been long known that the blood which flows
in the veins is of a dark-reddish purple colour, whereas
the arterial blood is of a florid scarlet colour. Lower
observed that the colour of venous blood was converted
into that of arterial during its passage through the lungs.
No chyle can be distinguished by its white colour in the*
blood after it has passed through the lungs. The changes
then, which take place upon the appearance of the blood!
are two: 1. It acquires a florid red colour; 2. the chyle to!
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tftliy ni3np]Trn,<?. Lower hJmoolf knew that the change
was produced by the air, and Mayow attempted to prove
tli.it it was by absorbing a part of the air. But it was
not till Dr. Priestley discovered that venous blood ac-

quires a scarlet colour when put in contact with oxygen
gas, and arterial blood a dark red colour when put in

contact with hydrogen gasjj or, which is the same thing,

that oxygen gas instantly gives venous blood the colour

of arterial, and hydrogen, on the contrary gives arterial

blood the colour of venous blood; it was not till then that

philosophers hegan to attempt any thing like an expla-

nation of the phenomena of respiration.

The blood is a fluid of so complex a nature that it is

not easy to ascertain the changes produced in it by ex-

posure to different gases out of the body; and even if that

could be done, we have no method of proving that the

effects of these gaseous bodies upon the coagulated blood

are the same as they would be on the blood in its natural

state, circulating i ti the vessels of a living animal. The
facts which have been ascertained are the following:

1st. It appears from the experiments of Priestley, Gir~

tanner, and flassenfratz, that when venous blood is ex-

posed to ox) gen gas confined over it, the blood instantly

assumes a scarlet colour, and the gas is diminished in

bulk; therefore part of the gas has been absorbed. Mr.
Davy indeed could not perceive any sensible diminution

of the bulk of the gas.

2d. The same change of colour takes place when blood

is exposed to common air, and in that case the diminu-

tion of the bulk of the air is rather more sensible.

3d. Venous blood exposed to the action of azotic gas

continues unaltered in colour; neither docs any percepti-

ble diminution of the gas ensue.

4th. Venous blood exposed to the action of nitrous gas

becomes of a deep purple,and about one-eighth of the gas

is absorbed.

5th. Venous blood exposed to nitrous oxide becomes

of a brighter purple, especially on the surface, and a con-

siderable portion of the gas is absorbed.

Cth. Venous blood exposed to carbonic acid gas be-

comes of a brownish-red colour, much darker than usual,

and the gas is slightly diminished in bulk.

7th. Carbureted hydrogen gas gives venous blood a
fine red colour, a shade darker than oxygen gas does, as

was first observed by Dr. Beddoes, and at the same time

a small portion of the gas is absorbed. This gas has the

property of preventing, or at least greatly retarding,

the putrefaction of blood, as was first observed by Mr.
Watt.

8th. When arterial blood is put in contact with azotic

gas, or carbonic acid gas, it gradually assumes the dark

colour of venous blood, as Dr. Priestley foutsd. The
same philosopher also observed, that arterial hlood ac-

quired the colour of venous blood when placed in vacuo.

Consequently this alteration of colour is owing to some
change which takes place in the blood itself, independant

of any external agent.

The arterial blood becomes much more rapidly and
deeply dark-coloured when it is left in contact with hy-

drogen gas placed above it. We must suppose, there-

fore, that the presence of this gas accelerates and in-

creases the change, which would have taken place upon
the blood without any external agent.

9th. If arterial blood is left in contact with oxygen gas,
it gradually assumes the same dark colour which it would
have acquired in vacuo, or in contact with hydrogen; and
after this change oxygen can no longer restore its scarlet
colour. It is therefore only upon a part of the blood that
the oxygen acts; and after this part has undergone the
change which occasions the dark colour, the blood loses

the power of being affected b\ oxygen.

10th. Mr. Ilassenlratz poured into venous blood a
quantity of oxymuriatic acid; the blood was instantly

decomposed, and assumed a deep and almost black co-

lour. When he poured common muriatic acid into blood,

the colour was not altered. Now oxymuriatic acid has
the property of giving out its oxygen readily; conse-

quently the black colour was owing to the instant combi-
nation of a part of the blood with oxygen.

Such are the phenomena produced upon the blood by
the different gases out of the body; but the science is not
far enough advanced at present to be able to explain

them iu a satisfactory manner. The obvious changes
produced on the blood in the lungs by respiration, are
the florid red colour, and the disappearing of the chyle.

3. That carbonic acid is emitted from the lungs during
expiration, has been fully ascertained; but whether it is

formed in the lungs, according to the theory of Lavoisier,

by the combination of the oxygen of the air with carbon
emitted by the blood, or is emitted ready-formed from
the blood at the same time that the air is absorbed, is

not so obvious; but the latter opinion is more probable,

and indeed follows from the supposition that air is ab-

sorbed without decomposition.

4. It is much more reasonable to conclude that the

watery vapour which exhales from the lungs along with
the air expired, has been emitted from the blood, or from
the vessels of the lungs, than to suppose with Lavoisier,

that it is formed in the lungs by the combination of the

oxygen of the air with hydrogen emitted from the blood.

From the preceding enumeration of facts, we may
conclude that the following changes are produced by res-

piration: The blood, as it passes through the lungs, ab-

sorbs a portion of air, and carries it along with it

through the blood-vessels. During the circulation this

air is gradually decomposed by the blood, its oxygen
and part of its azote entering into new combinations,

whih* at the same time a portion of azote, of carbonic

acid, and water, is evolved. When the blood returns to

the lungs, it absorbs a new dose of air, and at the same
time lets go the azotic gas, carbonic acid gas, and watery

vapour, which had been formed during the circulation.

The same changes are again repeated, and the same sub-

stances emitted, every time the blood comes to the lungs.

It is probable that, during a considerable part of the

day, there is a constant influx of chyle into the blood;

and we are certain that lymph is constantly flowing into

it. Now it appears, from the most accurate observations

hitherto made, that neither chyle nor lymph contains

fihrina, which forms a very conspicuous part of the blood.

This fibrina is employed to supply the waste of the mus-
cles: the most active parts of the body, and therefore, in

all probability, requiring the most frequent supply. Nor
can it be doubted that it is employed for other useful pur-

poses. The quantity of fibrina in the blood, then, must

be constantly diminishing, and therefore new fabrina
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must be constantly formed. But the only substances out

of which it can be formed are the chyle and lymph, nei-

ther of which contains it. There must, therefore, be a

continual decomposition of the chyle and lymph going on

in the blood-vessels, and a continual new formation of

fibrina. Other substances also may be formed; but we
are certain that this must be formed there, because it

does not exist previously. Now, one great end of respi-

ration must undoubtedly be, to assist this decomposition

of chyle, and complete formation of blood.

It follows, from the experiments of Fourcroy, that

fibrina contains more azote, and less hydrogen and car-

bon, than any of the other ingredients of the blood, and

consequently also than any of the ingredients of the

chyle. In what manner the chyle, or a part of it, is con-

verted into fibrina, it is impossible to say: we are not suf-

ficiently acquainted with the subject to be able to explain

the process. But we can see at least, that carbon and

hydrogen must be abstracted from that part of the chyle

which is to be converted into fibrina; and we know, that

these substances are actually thrown out by respiration.

We may conclude, then, that one use of the air absorb-

ed is to abstract a quantity of carbon and hydro-

gen from a part of the chyle by compound affinity, in

such proportions that the remainder becomes fibrina:

therefore one end of respiration is to form fibrina. Doubt-

less the other ingredients of the blood are also new-mo-

dified, though we know too little of the subject to throw

any light upon it.

But the complete formation of blood is not the only

advantage gained by respiration: the temperature of all

animals depends upon it. It has been long known, that

those animals which do not breathe have a temperature

butjvery little superior to the medium in which they live.

This is the case with fishes and many insects. Man, on

the contrary, and quadrupeds which breathe, have a

temperature considerably higher than the atmosphere:

that of man is 98°. Birds, who breathe in proportion a

still greater quantity of air than man, have a temperature

equal to 103° or 104°. It has been proved, that the tem-

perature of all animals is proportional to the quantity of

air which they breathe in a given time.

These facts are sufficient to demonstrate, that the heat

of animals depends upon respiration. But it was not

till Dr. Black's doctrine of latent heat became known
to the world, that any explanation of the cause of the

temperature of breathing animals was attempted. That

illustrious philosopher, whose discoveries form the basis

upon which all the scientific part of chemistry has been

reared, saw at once the light which his doctrine of latent

heat threw upon this part of physiology, and he applied

it very early to explain the temperature of animals.

According to him, part of the latent heat of the air

inspired becomes sensible; and of course the temperature

of the lungs, and the blood that passes through them,

must be raised: and the blood, thus heated, communi-
cates its heat to the whole body. This opinion was in-

genious, hut it was liable to an unanswerable objection:

for if it was true, the temperature of the body ought to

be greatest in the lungs, and to diminish gradually as the

distance from the lungs increases; which is not true. The
theory, in consequence, was abandoned even by Dr.

Black himself: at least he made no attempt to support it.

Crawford and Lavoisier, who considered all the changes

operated by respiration as taking place in the lungs, ac-

counted for the origin of animal heat almost precisely

in the same manner with Dr. Black. According to them the

oxygen gas of the air combines in the lungs with the

hydrogen and carbon emitted by the blood. During

this combination, the oxygen gives out a great quantity

of caloric, with which it had been combined; and this

caloric is not only sufficient to support the temperature

of the body, but also to carry off the new-formed water

in the state of vapour, and to raise considerably the

temperature of the air inspired. According to these

philosophers, then, the whole of the caloric which sup-

ports the temperature of the body is evolved in the lungs.

Their theory accordingly was liable to the same objec-

tion with Dr. Black's; but they obviated it in the follow-

ing manner; Dr. Crawford found, that the specific calo-

ric of arterial blood was 1.0300, while that of venous

blood only 0.8928. Hence he concluded, that the instant

venous blood is changed into arterial Idood, its specific

caloric increases; consequently it requires an additional

quantity of caloric to keep its temperature as high as it

had been while venous blood. This addition is so great,

that the whole new caloric evolved is employed; the

temperature of the lungs must necessarily remain the

same as that of the rest of the body. During the circu-

lation, arterial blood is gradually converted into venous;
consequently its specific caloric diminishes, and it must
give out heat. This is the reason that the temperature
of the extreme parts of the body does not diminish.

This explanation is certainly ingenious, but it is not
quite satisfactory: for the difference in the specific ca-
loric, granting it to be accurate, is too small to account
for the great quantity of heat which must be evolved. It

is evident that it must fall to the ground altogether, pro-
vided, as we have seen reason to suppose, that the car-
bonic acid gas and water are not formed in the lungs,

but during the circulation.

Since the ajr enters the blood, and combines with it

in the state of gas, it is evident that it will only part at
first with some of its caloric; and this portion is chiefly

employed in carrying off the carbonic acid gas, the azo-
tic gas, and the water. For the reason that the carbo-
nic acid leaves the blood at the instant that the air enters
it, seems to be this: The air combines with the blood,
and part of its caloric unites at the same instant to the
carbonic acid, and converts it into gas: another portion
converts the water into vapour. The rest of the caloric

is evolved during the circulation, when the oxygen of the

air combines with hydrogen and carbon, and forms wa-
ter and carbonic acid gas. The quantity of caloric

evolved in the lungs seems not only sufficient to carry off

the carbonic acid and water, which the diminution of the
specific caloric must facilitate; but it seems also to raisa
the temperature of the blood a little higher than it was
before. For Mr. John Hunter constantly found that the
heat of the heart in animals was a degree higher than
any other part of the body which he examined. Now
this could scarcely happen, unless the temperature of the
blood was somewhat raised during respiration.
Thus we have seen two uses which respiration seems

to serve. The first is the completion of blood by the for-
mation of fibrina; the second is the maintaining of the
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temperature of the body at a particular standard, not-

withstanding the heat, which is continually giving out to

t(ie colder surrounding bodies. But there is :i third pur-

pose, which explains why the animal is killed so suddenly

when respirati m is slopped. The circulation of the blood

is absolutely necessary for the continuance of life. Now
the blood is circulated in a great measure by the alter-

nate contractions of the heart. It is necessary that the

heart should contract regularly, otherwise the circulation

could nut go on. But the heart is stimulated to contract

by the blood: and unless blood is made to undergo the

change produced by respiration, it ceases almost instan-

taneously to stimulate. As the blood receives oxygen in

the lungs, we may conclude that the presence of oxygen
is necessary to its stimulating power.

BEST, the continuance of a body in the same place,

or its continual application or contiguity to the same
parts of the ambient or contiguous bodies; and, therefore,

is opposed to motion. See Motion.
Rest, in music, the same with pause.

RfeiSTAURATION,in architecture, the actof repair-

ing those parts of a building that are gone to decay, in

such a manner as to give it its original strength and
beauty. See Architecture.
RESTIO, a genus of the triandria order, in the dicecia

class of plants. The male calyx is an ovate spike of

membranaceous soles; the corolla is proper, hexapeta-

lous, and persistent. The female calyx and corolla are

as in the male; the germen is roundish and is sex-su!cated;

there are three erect and persistent styles; the capsule

is roundish, with six plaits, and is rostrated and trilo-

cular; the seeds are oblong and cylindrical. There are

twenty-eight species, all natives of the Cape, some of

them resembling rushes; and used for making brooms,

thatching houses, &c.

RESTITUTION, of medals. See Medal.
RESTORATIVE. See Medicine, and Materia

Medica.
RETAINER, in law, a servant who does not contin-

ually dwell in the house of his master, but only attends

upon special occasions.

RETAINING fee, the first fee given to a Serjeant

or counsellor at law, in order to make him sure, and
prevent his pleading on the contrary side.

RETARDATION, in physics, the act of diminishing

the velocity of a moving body. See Resistance.
RETE mirabile, in anatomy, a small plexus, or net-

work, of vessels in the brain, surrounding the pituitary

gland. See Anatomy.
Rete mucosum. See Cutis.
RETENTION, is defined, by Mr. Locke, to be a

faculty of the mind, whereby it keeps or retains those

simple ideas it has once received by sensation or reflec-

tion.

Retention, is also used in medicine, &c. for the state

of contraction in the solids or vascular parts of the body,

which makes them hold fast their proper contents. In
this sense retention is opposed to evacuation and excre-

tion.

RETICULA, or Reticule, in astronomy, a contri-

vance for the exact measuring the quantity of eclipses.

The recticule is a little frame, consisting of thirteen

fine silken threads, equidistant from each other, and pa-

rallel, placed in the focus of object glasses of telescopes;

that is, in the place where the image of the luminarv is

painted in its full extent; of consequence, therefore, the

diameter of the sun or moon is seen divided into twelve

equal parts or digits; so that to find the quantity of the

eclipse, there is nothing to do but to number the lumi-

nous and the dark parts. As a square reticule is only

proper for the diameter, not for the circumference, of the

luminary, it is sometimes made circular by drawing six

concentric equidistant circles. This represents the phases

of the eclipse perfectly.

RETINA, in anatomy the expansion of the optic nerve

on the internal surface of the eye, whereupon the images
of objects being painted, are impressed, and by that

means conveyed to the common sensory in the brain,

where the mind views and contemplates their ideas. See
Optics.
RETORT, in chemistry, a kind of hollow spherical

vessel. See Chemistry.
RETRAXIT, in law, is where a plaintiff comes in

person to the court where his action is brought, and de-

clares he will not proceed in it, in which case the action

is barred for ever. A retraxit differs from a non-suit

in this, that it is always where the plaintiff or demandant
is personally in court. See Nonsuit.
RETRENCHMENT, in the art of war, any kind of

work raised to cover a post, and fortify it against the

enemy, such as fascines loaded with earth, gabions, bar-

rels of earths, sandbags, and generally all things that

can cover the men and stop the enemy. But retrench-
ment is more particularly applicable to a fosse bordered
with a parapet; and a post fortified thus is called post

retrenched, or strong post.

Retrenchments are either general or particular: gene-
ral retrenchments are new fortifications made in a place

besieged, to cover the besiegers when the enemy become
masters of a lodgment on the fortification, that they may
be in a condition of disputing the ground inch by inch,

and putting a stop to the enemy's progress in expecta-
tion of relief.

RETROGRADATION, or Retrogression, the act

or effect of a thing moving backwards.
The retrograde motion of the planets is an apparent

motion, whereby they seem, to an observer placed on the

earth, to move backwards, or contrary to the signs. See
Astronomy.
RETURN, returna, or retorna, in law, is used in di-

vers senses. Return of writs by sheriffs and bailiffs is

a certificate made by them to the court, of what they

have done in relation to the execution of the writ direct-

ed to them. This is wrote on the back of the writ by the

officer, who thus sends the writ back to the court

from whence it issued, in order that it may be filed. 2.

Return of a commission is a certificate or answer sent

to the court from whence the commission issues, con-
cerning what has been done by the commissioners. 3.

Returns, or days in bank, are certain days in each term,
appointed for the return of writs, &c. Thus Hilary term
has four returns, viz. in the king's bench, on the day
next after the octave, or eighth day after Hilary day:
on the day next after the fifteenth day from St. Hilary:
on the day after the purification: and on the next after

the octave of the purification. In the common pleas, in
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eight days of St. Hilary: from the day of St. Hilary in

fifteen days: on the day after the purification: in eight

days of the purification. Easter term has five returns,

viz. in the king's hench, on the day next alter the fif-

teenth day from Easter: on the day next after one month
from Easter: on the day next after five weeks from
Easter: and on the day next after the day following

ascension day. In the common pleas, in fifteen days

from the feast of Easter: in three weeks from the feast of

Easter: in one month from Easter day: in five weeks
from Easter day: on the day after the ascension-day.

Trinity term has four returns, viz. on the day following

the second day after Trinity: on the day following the

eighth day after Trinity: on the day next after the fif-

teenth day from Trinity: on the day next after three

wreeks from Trinity. In the common pleas, on the day
after Trinity: in eight days of Trinity: in fifteen days
from Trinity: in three weeks from Trinity. Michaelmas
term has six returns, viz. on the day next after three

weeks from St. Michael: on the day next after one month
of St. Michael: on the day following the second day after

All souls: on the day next after the second day after St.

Martin : on the day following the octave of St. Martin:

on the day next after fifteen days of St. Martin. In the

common pleas, in three weeks from St. Michael: in one

month frem St. Michael: on the day after All-souls: on
the day after St. Martin: on the octave of St. Martin: in

fifteen days from St. Martin. It is to be observed, that,

as in the king's bench all returns are to be made on some
particular day of the week in each term, care must be

taken not to make the writs out of that court returnable

on a non-judicial day; such as Sunday, and All-saints,

in Michaelmas term; the purification in Hilary, the as-

cension in Easter, and Midsummer-day except it should

tall on the first day of Trinity term.

RETURNO habendo or Returnum averiorum, is

a writ which lies for a person who has avowed a distress

by him made, and proved the same to be lawfully taken,

for returning to him the cattle distrained which were
before replevied by the party distrained upon surety giv-

en to prosecute.

RETURNUM irreplegiable, a writ for the final

return of cattle to the owner, when found to be unjustly

distrained.

R.ETZIA) a genus of the monogynia order in the pen-

tandria class of plants, and in the 29th natural order,

campanace;e. The capsule is bilocular; the corolla cy-

lindrical, and villous without; the stigma bifid. There is

one species of the Cape, frutescent.

REVti, Reeve, or Greve, the bailiff of a franchise,

or manor, thus called, especially in the west of England.
Hence shire reve, sheriff, port-greve, &c.

REVEILLE, a beat of drum about break of day, to

give notice that it is time for the soldiers to arise, and
that the sentries are to forbear challenging.
REVELS, entertainments of dancing masking, acting

comedies, farces. &c. anciently very frequent in the inns
of court, and noblemen's houses, but now disused. The
officer wlio has the direction of the revels at court, is

called the master of the revels.

REVENUE, public, the yearly income appropriated
to the expenses of government. There are four differ-

ent sources of public revenue: 1. The income derived
vol. ill. 49

from property vested in the public. 2. The emoluments
of lucrative prerogatives annexed to the sovereignty. 3.

Voluntary contributions from the people. 4. Taxes or

imposts, not spontaneously given, but legally exacted.

From one or other of these great sources all public reve-

nue must arise.

The revenue of the kings of England consisted for-

merly of various branches which were inherited as the

patrimony of the crown. Of these, the rents and profits

of the demesne lands of the crown might alone have fur-

nished a very considerable income, as there are few es-

tates in the country which have not at some period or

other since the Conquest been in the hands of the king.

The custody of the lay revenues, lands, and tenements,

ot bishoprics during their vacancy, and of the temporal-

ities of such abbeys as were of royal foundation, was
made a productive source of revenue by some of the

kings, who kept the sees a long time vacant to enjoy
their income; Elizabeth kept the see of Ely vacant nine-
teen years for this purpose. First fruits and tenths of
the livings of the clergy, were originally paid to the
pope; but upon the destruction of his authority in En-
gland, were demanded by the king as his successor in
clerical supremacy. The other branches of the ancient
revenue were the profits of the military tenures: with
the right of purveyance and pre-emption; and a claim to
all property of which no other person had any legal pre-
tension; sucli as treasure-trove or money-plate, or bul-
lion found hidden in the earth; deodands and forfeitures
of lands and goods for offences; waifs, or goods stolen
and thrown away by the thief in his flight; estrays, or
valuable animals found wandering and the owner un-
known; goods wrecked, if no proof could he made with-
in a certain space of time who were the legal proprie-
tors; the right to mines of silver and gold; and to certain
fish, as whales and sturgeons, when either thrown on
shore, or caught near the coast. These, with fines and
forfeitures of various descriptions, and fees to the crown
in a variety of legal matters, composed the ordinary re-
venue of the kings of England; but in the times of war,
and on other occasions of extraordinary expense, it be-
came necessary to have recourse to more general and
efficient modes of raising money. The taxes thus occa-
sionally collected were denominated Danegeld or Dane-
money, escuage orscutage, bydage, tallyage, tenths and
fifteenths, and subsidies. Subsidies fell into disuse du-
ring the civil wars in the reign of Charles I. when the
parliament introduced weekly and monthly assessments
at a fixed sum upon each county, which were levied by
a pound-rale both upon lands and personal estates. The
scutages, hydage, talliage, subsidies and periodical as-
sessments, were all properly land-taxes, though no; so
generally known under t !

• a t name as the moregeneial
imposition by which they have been superseded.
On the restoration of Charles II. it was deemed expe-

dient to abolish the feudal rights and profits of wardship,
marriage, livery, and purveyance: the propriety of this

measure was generally acknowledged; and in order t»
make up the deficiency it would occasion in the king's
revenue.an excise duty of fifteen pence per barrel upon aH.

beer and ale, and a proportionable sum upon other li-

quors sold in the kingdom, was established. Excise du-
ties had been introduced by tho Long Parliament: about
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the same time also, considerable additions were made to

the revenue of ilie customs; the post-office was establish-

ed on a permanent footing, fonnuig a new and very be-

neficial branch of public income; the land tax was adopt-

ed on very nearly the plan on which it is at present as-

sessed; and many improvements were made in other

branches of the revenue. From this period the progress
of the public revenue has been x^vy rapid. The depre-

ciation of the value of money, and the consequent ad-

vance in the price of all articles of consumption; the

greater military and na\al establishments which are kept
up, and the accumulation of public debts for which an
annual interest must be paid; have increased in an as-

tonishing degree the sum requisite for defraying the
yearly expenses of government.

Sir John Sinclair, in his History of the Public Reve-
nue, gives the fallowing view of its amount at the com-
mencement of each reign:

"William the Conqueror,
William Rufus
Henry I. -

Stephen -

Henry II. ...
Richard I. .'..--
John - - .

-

Henry III.

Edward I.

Edward II. -

Edward III.

Richard II.

Henry IV.
Henry V- ...
Henry VI. -.--'-
Edward IV.
Edward V.
Richard III.

Henry VII.
Henry VIII.
Edward VI.
Mary
Elizabeth

James I. ...
Charles I. - - .

The Commonwealth")
Charles II. J
James II.

William III.

.Queen Anne
George I. - -

George II.

George III. ...
The above statement shows a vast increase of the pub-

lic revenue, particularly from the time f Charles I. but
its progress since the year 1760, has been much more re-

markable. In 1773 it amounted to 10,066, 661/.; in 1780
it had advanced to 12,255,214/.; and in 1786, when the
debts incurred by the American war had been fully pro-
vided for, it amounted to 15,096,1 12/. The increase of
commerce during the peace, naturally improved such
branches of the revenue as depended thereon; so that in

1791, its total produce was 16,712,000/. In the course of
2

Year. Annual income.

1066 Z.400,000

1087 350,000
1100 300,000
1135 250,000
1154 200,000
1189 150.000
1199 100,000
1214 80,000
1272 150,000
1307 100,000
1347 154,139
1377 130,000
1399 100,000
1413 76,643
1422 64,976
1460

"J

1483
J

100,000

1483J
1485 400,000
1509 800,000
1547 400,000
1553 450,000
1558 500,000
1602 600,000
1625 895,819

1648 f 1,517,247

\ 1,800,000
1684 2,001,855
1688 3,805,205
1706 5, 691,80S
1714 6,762,643
1727 8,522,540
1760 8,800,000

the war with the French Republic, the old taxes in-
creased in produce, not only in consequence of an in-

creased expenditure, which, to a certain extent, always
increased the revenue, but also from an unexampled
series of commercial and of general prosperity.

In former wars it was never expected, that the trade
and manufactures of the country could equal their extent
in peace; but at this period, various circumstances con-
tributed to render Great Britain the emporium of Eu-
rope, and almost of the world. At home, the great in-

crease of population enabled the country to have in pay
a greater number of seamen and soldiers than at any for-

mer period of its history, without experiencing any want
of hands to carry on, to a greater extent than ever, agri-

culture, manufactures, and commerce. Great Britain
also acquired abroad many valuable possessions of the
French, the Dutch, and the Spaniards; and by the great-
ness of its maritime power held the complete dominion
of the sea. Whilst it possessed these advantages, the
continent of Europe was convulsed with war, unable to

direct its attention to commercial industry, and had no
market but England from which it could procure the
productions of both the Indies.

It is not surprising, therefore, that under such favour-
able circumstances the wealth and income of the nation
should increase, and consequently, that the old taxes
should become more productive, which with the great
number of new duties that it has been found necessary
to impose, has raised the nett produce of the perma-
nent and annual duties, composing the ordinary public
revenue to the vast sum of 35,314,158/. 10s. 4I</.; in ad-
dition to which there are temporary taxes ofVery con-
siderable amount, imposed for defraying part of the in-
creased expenditure during the war, which made the to-
tal amount of the public revenue of Great Britain for
the year ending 5th January, 1806, as follows:

Nett produce of the

Customs - - .
•

/.7, 192,889 15 11

J

Excise -... 16,352,885 10 10
Stamps -

Land and Assessed Taxes
Post-office

Pensions and Salaries
Hackney Coaches - 26,454 14 10
Hawkers and Pedlars - 8,444 2 9|
Small blanches of the hereditary

revenue - - . 157,373 11 10|
War-taxes, Customs, and Excise 8,992,377 IS 8|
Property-tax - . 4,377,583 12 9£
Arrears of Income duty, &c. 49,403 6 9|

Total . Z.48,890,896 15 6|

In addition to the permanent and temporary taxes,
constituting the public revenue, there are always certain
incidental receipts applicable to the public service; such
a3 the profits of lotteries, fees of the regulated exche-
quer-office, moneys repaid by public accountants, &c.

REVERBERATION, in physics, the act of a body
repelling or reflecting another after its impinging on it.

REVERBATORY, or Reverberating furnace.
See Furnace.
REVERSE, of a medal, coin, &c. denotes the second

4,123,527 3 2

6,261,778 19 4|
1,237,004 19 10|

111,173 3 5|
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or bark side, in opposition to the head or principal

Figure. See Medals.
JiJiV.EB.SED, •" heraldry, a thing turned backwards,

or upside-down.

REVERSION, in law, is defined to be returning of

lands, &c. into the possession of the donor, or his heirs.

Reversion, in the law of England, has two significa-

tions; the one of which is an estate left, which continues

dining a particular estate in being; and the other is (he

returning of the land, Ace. after the particular estate is

ended: and it is further said to be an interest in lands,

when the possession of it fails; or where the estate which

was for a time parted with, returns to the grant rs, or their

heirs. But, according to the usual definition o a rever-

sion, it is the residue of an estate left in the grantor, af-

ter a particular estate granted away ceases, continuing

in the grantor of such an estate.

The difference between a remainder and a reversion,

consists in this: that the remainder may belong to any

man except the grantor; whereas the reversion returns

to him who conveyed the lands, &c.

In order to render the doctrine of reversions easy, we
shall give the following table; which shows the present

value of one pound, to be received at the end of any

number of years not exceeding forty; discounting at the

rate of five, four, and three per cent, compound interest.

See Interest.

Value \ ami.'

at live per { at four per

Ya In e

Years at three per

cent. 1 cent. cent.

_____ j
—_—

1 .9524 .9615 .9*09

2 .9070 .9245 .9426

3 .8638 .8898 .9151

4 .8227 .8548 .8885

5 .7835 .8219 .8626

6~ .7462 .7903 .8375

7 .7107 .7599 .8131

8 .6768 .7307 .7894

9 .6446 .7026 .7664

10 .6239 .6756 .7441

11 .5847 .6496 .7224

12 .5568 .6246 .7014

13 .5303 6006 .6809

14 .5051 .5775 .6611

15 .48 1 o .55 53 .6419

16 .4581 .5339 .6232

17 .4363 .5134 .6050

18 .4 155 .4936 .5874

19 .3957 .4746 .5703

20 .3769 .4564 . 5 5 S 7

2~i .35 89 .4388 .5375

22 .3418 .4219 .5219

23 .325 5 .4057 ,5t)67

24 .3100 .3901 .4919

85 .295 3 .3757 .4776

20 .28 12 .3607 .4637

27 .2678 .3468 .4 502

28 .2551 .3335 .4 371

29 .2429 .3206 .4243

30 .2314 .3083 .4120

31 .2204 .2965 .4000

32 .2099 .2851 .5883

33 .1999 .2741 .5770

34 .1903 .2636 .3660

55 .l«ir> ittM .3554

36 .1726 .^437 .3450

37 .1644 .2343 .3350

38
]

.1566 .2253 .3252

39 .1491 * .2166 .3158

40 .1420 .2083 .3066

The use of the preceding table.— i'. find the present

value of any sum to be received at the end of a gixen.

term of years, discounting at the rate of tlii-ee, four, or

five per cent, compound interest. Find by the above ta-

ble the present value of one pound to be received at the

end of the given term, which multiply by the number of

pounds proposed (cutting off four figures from the pro-

duct on account of the decimals), then the result will he

the value sought. For example, the present value of

10,000/. to be received ten years hence, and the rate of

interest five per cent, is equal to .6139 X 10.000=
6139,0000 or 6)39/ Again, the present value of 10.000/.

due in ten years, the rate of interest being three per
cent, is .7441 x 10.000 7441/.

Reversion of series, in algebra, a kind of reversed
operation of an infinite series.

REVIEW, in chancery, is used for a bill where a
cause has been heard, and a decree thereon signed; but
some error in law appearing upon the decree, or new
matter being discovered after it was made, this bill is

given for a fresh examination into the merits of the

cause.

Rrview, in war, is the appearance of an army, or
part of an army, in order of battle* and their being
viewed by the general, that he may know the condition

of the troops.

Review, is also the name of one kind of periodical

publications, now too much prostituted (under (he shel-

ter of anonymous criticism) to the purposes of the malice
o( ri\al authors, and the petty artifice of interested book-
sellers.

REVISE, among printers, a second or third proof of
a sheet to be printed; taken off in order to he compared
with the last proof, to see whether all the mistakes
marked' in it are actually collected.

REVIVOR, bill of', in chancery, is a hill for reviving

a cause, where either of the parties dies after the bill

and answer, and before the cause is heard; or if heard,
before the decree is inrolled: in which rase this bill must
he brought, praying that the former proceeding may
stand revived, and be put upon the same footing as at

the time of the abatement.

REVOCATION, in law. signifies the recalling, or
annulling and making void, some power, grant, dwi],
&c. made before.

RHACH1TIS. See Medicine.
RHAMNLS, the buckthorn, agenus of the monogvnia

order, in the pentandria class of plants; and in the natu-
ral method ranking under the forty-third order, dumosje.
The calyx istubulous, with live minute stales, surround
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ing the stamina; there is no corolla; the fruit is a berry.

There are forty-two species; of which the most remark-

able are, I. The ntthartieus, or common purging buck-

thorn, growing naturally in some parts of Britain. This

grow8 to the height of 12 or 14 feet, with »i»«»;-f \ebb**-

lar branches at I he extremities. The leaves are oval lan-

ceolate, fmely serrated on the edges, their nerves con-

verging together. The Sowers grow in clusters, one in

each footstalk, white, and in this species divided into

four segments; the fruit is a round black berry, contain-

ing four seeds. The juice of the berries is a strong pur-

gative, and is made use of for making the common syrup

of buckthorn k «* t in the shops. The bark is emetic; the

Juice of the qnripe berries with alum dyes yellow; the

ripe ones a fine green; the bark dyes yellow. The green

colour yielded by the berries, called by the French ver-

ilevissie, is much esteemed by miniature-painters. Of

this species there arc two varieties, viz. the dwarf buck-

thorn, a shrub of about a yard high, of a greenish co-

lour, but of little show; and the long-leaved dwarf buck-

thorn, which is a larger shrub, with leaves somewhat

larger, but in other respects very similar to the dwarf

buckthorn. 2. The lotus has the leaves, prickles, flow-

ers, and fruit of the zizyphus or jubeb; only with this

difference: that the fruit is here round, smaller, and

more luscious, and at tlie same time the branches, like

those of the paliurus, are neither so much jointed nor

crooked. The fruit is in great repute, and tastes some-

what like gingerbread. The Arabs call it aneb cnta el

seed ra, or the jubeb of the seedra: of which Olavus Cel-

sius had so high an opinion, that he has described it as

the dudaim of the Scriptures. This species is very com-

mon in the Jerecde and other parts of Bombay; and has

been supposed by some to be the same plant with that

celebrated by Homer for its enchanting property; though

the latter is more generally supposed to have been a spe-

cies of diospyros. It is proper, however, to distinguish

between both these shrubs and a herb often mentioned

by the ancients under the name of lotus. They are also

different from the Egyptian lotus described by Herodo-

tus; for which see Nymphjba. 3. The frangula, or ber-

ry-bearing alder, is a deciduous shrub, a native of Eng-
land and most of the northern parts of Europe, and af-

fords several varieties. 4. The alpine, rough-leaved fran-

gula, or berry-bearing alder, is also a deciduous shrub,

and native of the Alps. It differs in no respect from the

common sort, except that it has no thorns, and that it

will grow to be rather taller, with tough, large, and dou-

ble laciniatcd leaves. The smooth-leaved alpine frangula

.. variety of this species, with smooth leaves and of a

kver growth. 5. Trie paliurus, or thorn of Christ, is a

deciduous shrub or tree, a native of Palestine, Spain,

rtugal, and Italy. It will grow to nearly the height

of 14 feet, and is armed with sharp thorns, two of which

arc situated at each joint, one is about half an inch long;

straight and upright; the other is scarcely half that

length, and bent backward; and between them is the

bud lor next year's shoot. « This plant (says Hanbury)
is undoubtedly the sort of which thc*dFown c.f thorns for

Blessed Saviour was composed. C. The common
alaternus is an evergreen tree, and native of the south
of Europe. There are several varieties of this species:

the most remarkable of which are the broad-leaved and

the jagged-leaved aiaternus, which have all been con-

founded with the phillyrea. 7. The insectorius, or nar-

row-leaved buckthorn, is an evergreen shrub or tree,

and native of Spain. It grows t» fcb« |^j.v ut of ten or
T".'?!yg feet, and sends forth several branches from the
bottom to the top. They are covered with a blackish or
dark-coloured bark, and each of them is terminated by
a long sharp thorn. The fruit continues on the ti'ees all

winter, making a beautiful appearance among the nar-
row clustered leaves at that season. 8. The oleoides, or
olive-leaved buckthorn, is an evergreen shrub, and na-
tive of Spain, and grows to the height of eight or ten
feet. It sends forth numerous branches, each of which
is terminated by a long sharp spine. The flowers are
small, of a whitish-green colour, and are succeeded by
round black berries.

RHAPIS, a genus of the monogynia order, in the hcx-
andria class of plants; and in the natural method rank-
ing under first order, palmae. The calyx is a monophyl.
lous trifid spath a; the corolla monopetalous and trflBd.

There are 2 species, viz. 1. Flabelliformis, or ground-
ratan, a native of China; 2. Arundinacea, simple-leaved
rhapis, a native of Carolina.
RHEA, Americana, the American ostrich, in size is

very little inferior to the common one; the bill is sloped
not unlike that of a goose, being flat on the top and
rounded at the end; the eyes are black, and the lids fur-
nished with hairs; the head is rounded, and covered with
downy feathers; the neck is two feet eight inches long,
and feathered also; from the tip of one wing to that of
the other extended, the length is eight feet; but from the
want of continuity of the webs of the feathers, and their
laxity of texture, the bird is unable to raise itself from
the ground; it is, however, capable of greatly assisting
itself by their motion in running, which it does very
swiftly; the legs are stout, bare of feathers above the
knees, and furnished with three toes, all placed forwards,
each having a straight and stout claw as in the casso-
wary; on the heel is a callous knob, serving in place of a
back toe; the general colour of the plumage is dull grey
mixed with white, inclining to the latter on the under
parts; the tail is very short, and not conspicuous, being
entirely covered with long loose and floating feathers,
having its origin from the lower part of the back and
lump, and entirely covering it; the bill and legs are
brown.

In respect to manners, it is said to be a general feed-
er, but more fond of Hies, which it catches with great
dexterity, and will also, like the common ostrich, swal-
low bits of iron and any other trash offered to it. In
common with the ostrich of the Old World, it lays a num-
ber of eggs, from forty to sixty, in the sand, each of

them holding a quart; but it differs from that bird in

many particulars, especially in wanting the callosity of

the sternum, and spars oh the wing. With these last the

common ostrich is known to defend itself; in defect of

them, the bird here treated of uses the feet with such

address, as to become at once a furious and dangerous
antagonist. The female calls its youug ones together

with a kind of whistling note somewhat similar to that

of a man; when young it is very tame, frequently follow-

ing the first creature it meets with. The flesh of this

bird is very unpalatable. ' It is found in various parts
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of South America, from Patagonia to Guiana, and is

known l»v i!;ij name of choique.

RHEEIMA, a £""' Jfi of the monogvnia order. i» {}>«

polyandria class of plants; and in the natural method
ranking with those of which the order is doubtful. The
corolla is tetrapetalous; there is no calyx: and the fruit

is a trispermous berry. There is one species, a tree.

RHETORIC, in the most extensive sense of the word,
denotes the art of composition, or that which enables us

to apply language or speech to the best possible advan-

tage. According to etymology, which often affords the

most satisfactory explanation of words, it signifies the

art of pouring forth a stream of sentiment, and commu-
nicating with fluency our feelings and thoughts to others.

It is derived from the Greek pea, to speak; and this

again from pea, to flow, or run like a river. Homer
speaking of the eloquence of Nestor, says

Ta Kelt C17T0 yX mo- <r»i<; fA,tXtre$ yX.vx.iav pee* ctvoq.

Iliad I. line 49.

" And out of his month flowed an harangue sweeter than honey."

Taken in this point of view, rhetoric will comprehend
all polite literature, poetry perhaps excepted, the belles-

lettres of the French, the pathetic and pleasant of every

kind; compositions whose aim and end is not so much to

inform or satisfy the understanding, as to move, incline,

and persuade, by addressing the imagination, the affec-

tions, and, in some measure, sensation itself.

There cannot be a better rule for composition, or one
more plain and practical, than what is laid down by Ci-

cero: «« We are first to consider what is to be said; se-

condly, how; thirdly, in what words; and, lastly, how it

is to be ornamented." We will venture to add, as a
supplement even to Cicero, how far it ought to be orna-

mented.
The matter of any composition does not, properly

speaking, fall under the cognizance of rhetoric, any far-

ther that there is an intimate connection between the

subject and the style; and that the sentiments, whatever
they are, naturally form, and raise or lower, swell or

contract, the diction; on which we shall have occasion to

make some observations when we speak of style.

But the second point in Cicero's rule, arrangement or

order, is the most important, beyond all comparison, in

every species of composition. It is in this, principally,

that the mind of the author is seen; the process of his

thoughts; the connection of his ideas with one another,

and with his main design.

In every composition it is required that there should
be some plan or object; just as in every thing we do or
say, there is some purpose or intention. All written
compositions may be divided into discourse or reason-
ing, poetry, and history, including both narration and
description. In all, unity of design is indispensable. In
discourse or reasoning, the object is to prove and im-
press on the mind some truth of series of truths. Here
the bond of connection is cause and effect: the reason
why such and such a thing must be so and so, and can-
n-.t be, or reasonably be supposed to be, otherwise. We
believe certain things, it is true, on authority, or the
testimony of others, but then it must be observed we
judge of evidence by reason.

In respect to unity of design, there is a very near

resemblance between epic poetry and history. The uni-

ty of design and action required in both differs not in

kind but in degree. In epic or narrative poetry, the

connection among the events related or described is more
close and sensible. The narration is not carried on

through such a length of time; and the actors hasten to

some remarkable period which satifies the curiosity of

the reader. This difference between the epic poem and
history, depend on that particular situation of the imagi-

nation and the passions which is supposed in the former.
The imagination of both writer and reader is more en-

livened, and the passions more inflamed, than in history,

civil, political, or literary, biography, or any species of

narration that confines itself to strict truth and reality.

The same unity of design, that runs through the epopeia,

must also run through dramatic compositions, whether
comic or tragic. Even in an ode, though the poet may
be hurried from his plan for a time, or perhaps (as is

sometimes the case, even with Horace) drop it altogether,

there must appear some aim or design at least in the
outset.

The connecting principle among the several events or
circumstances which form the subject of a poem, may be
very different according to the different designs of the
poet. The Metamorphoses of Ovid is a work that em-
braces every fabulous tranformation produced by the
power of the gods. Thus, his plan is formed upon the
connecting principle of resemblance. The subject of
poetry forms a distinct article in the present work; but
as unity of design is a principle common to all kinds of
composition, it saves repetition to glance at poetical as
well as rhetorical or prosaic composition, as far as this
universal principle in all works of art is concerned.
As there may be different connecting principles in poet-

ical, so also there may be in historical composition; and
in every species of this composition, as in that, there
must be some counnecting principle, some bond of union
among the different parts. E\^n in an epistle commu-
nicating or requiring information, there is a unity of de-
sign. In grave and serious letters, the subject is natu-
rally and almost necessarily one; and even in the most
light and familiar epistles there is this unity: that while
they relate to a thousand particulars indifferent to all the
world besides, they all of them relate to the situation,
circumstances, and feelings, either of the writer, or the
friend to whom the letter is addressed. Here the design
is both interesting and closely attended to, in the eye of
the parties concerned, even in proportion as the composi-
tion appears both uninteresting and desultory to others.
In memoirs and anecdotes too, though apparently a mere
collection of materials for building an edifice, there is an
unity of design, in as much as they relate to some one
person, or class of persons, some distinct tim ; J.
or some place or country. Thus we have Memoirs of
Frederick the Great of Prussia, Curious Collections re-
lating to the State of Society in the middle Ages, and
Anecdotes of the Court and Empire of Russia.

'

In bio-
graphy, the unity of design is manifest. That there is
an unity of design in natural history, consisting chiefly
in classification as well as description needs no illustra-
ti m.

But in the grand province of history, and what is ge-
nerally understood by the term, is,
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ttUiory civil and political. The state, progress, or

Vicissitudes of'sneiety, in any particular period or coun-

try, in government, science, art, manners, and general

civilization. The annnlist, in his collections, or rather

selections, (Cor it would be as absurd, as it is impossible,

to record every thing) is guided by the connection of

contiguity in time or place; the philosophical, the true,

and legitimate historian, by that of cause and effect.

«He traces the series of actions, according to their na-

tural order, remounts to their secret springs and prin-

ciples, and delineates their most remote consequences.

He chooses fur his subject a certain portion of that great

chain of events which compose the history of mankind.

Each link in this chain he endeavours to touch in his

narration. Sometimes unavoidable ignorance renders

all his attempts fruitless; sometimes he supplies by con-

jecture what is wanting in knowledge; and always he is

sensible that the more unbroken the chain is, which he

presents to his readers, the more perfect is his produc-

tion. He sees that the knowledge of causes is not only

the most satisfactory, (this relation or connection being

the strongest of all); but also the most instructive: hence

it is by this knowledge alone, that we are enabled to

controul events and govern the future." Hume's Essays.

Association of Jdeas.

The matter of a composition being prepared, and the

general design formed, the next thing to be considered is

The order of arrangement of the parts of a composition.

And first of all, on this head, it may be observed that

the authors of written compositions, usually, as is very

natural and proper, set out with an introduction, whether

in the form of a preface, or address to the reader, sepa-

rate from the body of the work, or in the beginning of

the work itself, without any distinction or separation.

If the composition is addressed to the ear, the orator be-

speaks the candid attention of his hearers by removing

any prejudices they may be supposed to have conceived,

and shewing the interest and importance of the subject

of his discourse. He considers well what is the state or

tone of mind of his hearers. To this he addresses him-

self in the first place; and endeavours to carry them

along with him from one step or stage to another, till

through a train of reasoning he arrives at the conclusion.

There is a familiar illustration of the nature and use of

an introduction or exordium to be met with every day

in the house of commons; where the speakers often as-

sure the house, when it begins to grow late, or when,

from any other cause, it betrays symptoms of impatience

or inattention, that " they will not. trespass on their time

for more than a very few minutes." Jn like manner the

writer of a discourse or essay bespeaks the candid at-

tention of his leaders, by giving some general account

of the nature of his design. If it is a question in history

or philosophy, that is, concerning either matter of fact,

or relations of ideas, he follows up his introduction im-

mediately with a statement and history of the controver-

sy. In some instances this statement and history are

the only introduction; and, indeed, if the question is uni-

versally and highly interesting, there is no other intro-

duction neressary: there can be none better. It is not

only in doctrinal or didactic subjects that some introduc-

tion is required, but also even in most poetical, especial-

ly the epic, and historical compositions. The poet an-

nounces and gives an outline of his subject and design

at the outset of his work, in order to miei-rsr nis rr>r»J,ir

in its farther <k>vel i >petwgw4ii Hr awakens curiosity by

some of the most striking events in Ids narrative. Thus
Homer tells you at once that he sings of the wrath of

Achi.les:
" That wrath which hurlM to Pluto's dreary reign,

The souls of mighty chiefs, untimely slain."

Thus, in the Odyssey, he interest us in his design by a
glimpse of the character of Ulysses, and his adventures

after the reduction of Troy. Thus Virgil, having intro-

duced himself to the reader, by letting him know who life

was, in the first seven lines of the /Eneid gives a sum-
mary view of the hardships, sufferings, and designs of

uEneas. He introduces him first near the period when
his designs were accomplished; designs that could not fail

to interest every Roman; and afterwards shows, as in per-

spectives the more distant events, circumstances, and
causes, that led to their formation, and crowned them
with success. Thus Milton interests the Christian rea-

der by letting him know in the outset of Paradise Lost,

that he sings

" Of man's first disobedience, and the fruit

Of that to i bidden tree whose mortal taste

Brought death into the world, and all our woe,
With loss of Eden, till one greater man
Restore us, and regain the blissful seat."

Thus, also, Virgil announces his different designs in the

exordiums of his different books of Georgics; and thus

also Thomson, in his Seasons.

In dramatic pieces there is no annunciation of a design,

because suspense is kept up till the catastrophe. In tra-

gedy, the design is, however, partly announced by the
very name or names of the illustrious heroes or princes

to whom it relates; and in comedy, the design is in some
measure frequently expressed in the title; as in Love for

Love; the Busybody; the Tamingof the Shrew; the Care-
less Husband; the Jealous Wife; the School for Scandal,

&c. &c.

With regard to that most extensive and important
branch of composition, civil and political history, here too

an introduction or annunciation of the design is as natu-

ral as in the opopeia; and may be added, it is precisely

of the same kind. The general effect or impression, the

most striking event, truth, inference, or moral, that re-

mains uppermost in the mind, after reviewing any series

of events, and which serves as a bond of union among the

occurences and transactions which the historian involves

in the stream of his narrative, impels him, it is supposed,

to communicate his views, sentiments, and emotions, to

others. It is natural therefore, and as it is natural it is

expected that the historian, in most cases, should intro-

duce his work by glancing at the importance and the na-

ture of his main design or object. Thus Livy, in his much
admired and truly admirable preface, expresses his de-

sign of inquiring into the cause by which the Roman em-
pire was extended over the world, and reached to such a

pitch of greatness that it seemed to totter under its own
weight. The design was noble and grand, and the an-

nunciation of it could not but draw attention. Thus
Sallust chooses for a subject the Catilinarian conspiracy,,

because it was « in the highest degree memorable on ac-

count of the singularity, and the danger involved in the

enormous crime." Thus also he writes an account of the
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Jugurtine war: "first, because it was great and terrible,

and the success various; and, secondly, because a check

was then given, tor the first time, to the insolence of the

nobility." In botli cases he makes an apology for retir-

ing from political life, and employing himself in the com-
position of history.

2. In didactic discourse, the speaker or writer, after

an introduction, states the truth which he proposes to

prove or illustrate, and also the chief propositions or

points, by the establishment of which lie forms his con-

clusion. This serves to keep up the attention of the

hearer or reader to the main object, and the connection

or dependance of this on the intermediate or subordinate

propositions, but the heads must not be too many, for

otherwise they would run into the embarrassment of mul-

tiplicity, and in fact cease to be heads.

3. As to the disposition of arguments, or order of plac-

ing them, it is generally thought the best economy to

place the weaker (if they are not rather to be^ omitted

altogether) in the middle; and such as are stronger, in

order to excite attention and draw esteem, partly in the

beginning, and, as what is heard or read last commonly
dwells longest on the mind, partly at the end. But if

there are only two arguments, the rule is to place the

stronger first, and then the weaker; and after that to re-

sume and insist principally on the former.

4. In matters that admit of doubt or disputation, it is

proper, after proving your own position, to refute the ar-

guments urged by gainsayers or adversaries.

Lastly comes the conclusion of the discourse or trea-

tise, or whatever it is called; which consists of two parts;

a recapitulation of the principal arguments or circum-

stances, and an address to the passions.

In oratory too, it is observed by rhetoricians, be-

sides the parts just mentioned, there is room for

Digression, transition, and amplification. Where a

subject is of itself but unentertaining and dry, the mind

is relieved and restored to the exertion of its powers by

amusing digression; which, however, it is evident, should

neither be to frequent nor too long, except, indeed, when

the cause is very bad, and almost hopeless; for in this

case, it is good economy to divert attention as much as

possible from too nice a scrutiny into the subject.

Transitions are defined to be » forms in speech by

which orators tell their hearers in a few words both what

they have said already, and what they next design to

say." When a discourse consists of a considerable num-

ber of parts, and especially when these are of considera-

ble length, transitions are necessary; but sometimes in

passing from one thing to another, a very. general hint

is sufficient.

By amplification the orator enlarges and expatiates on

a subject in such a manner as to represent it in the full-

est and most comprehensive view, and so that it may
strike the mind in the most forcible manner, and influ-

ence the passions. He ascends from things particular

to things general, or descends from things general to

things particular, and an enumeration of instances; he

connects his position with a concurrence of various cau-

ses, and on the other hand, with a variety of effects; he

places things in the light of contrast; he amplifies facts

from tbi circumstances of time, place, manner, and the

like.

As to the order of historical composition, the general
effect or impression of the whole of the materials, which
serves as a bond of union among the events which the
historian weaves into his narrative, serves him also as a
clue by which he winds back and unfolds the concatena-
tion of circumstances which produced the grand event,

or effect or effects, that first interested and induced him
to transmit the whole to posterity. Every legitimate

history, as well as epic poem, springs from some impor-
tant truth or moral, as from its root; and shoots forth

into various branches, twigs, leaves, and flowers, until,

in due time, it reproduces, in a manner, that fruit which
gave it birth; until by some issue or catastrophe, it im-
presses on the mind the doctrine, truth, or moral, which
forms its principal object; and as the epic poet, after

briefly announcing the subject that fires his soul, does
not fly directly and rapidly to the end he has in view,
but on the contrary, keeps long on the wing, and aims*

in his flight to warm the mind and to gratify its vast de-
sires by frequent views of the grandeur, magnificence,
and beauty of nature; so the historian diversifies his nar-
rative by incidents, circumstances, and episodes; various
scenes are opened, various actors introduced, with va-
rious characters and manners.
As the historian is guided by his taste and judgment

in the selection of his materials, so according to the
measure of his taste and judgment he assigns them their
place. To the order in which an infinite variety of ma-
terials may be best arranged under the eye that contem-
plates them, the rules or resources of rhetoric scarcely
extend. If nothing more, yet certainly nothing better,
can be said on the subject of order in general, than what
has been said mar two thousand years ago by Horace,
and is still in every mouth:

Sumite materiam, vestris q;ii ^cribitis, xquam
Viribus; et versate diu quid ferre recuaent,
Quid valeant humeri, cui lecta potenter erit res,
Nee facundia deseret hunc, nee lucidus ordo.

De Arte Poetica. Iir.e 38—41.
« ye writers! make choice of a subject suited to your

powers; and ponder long on what your shoulders arc
able or not able to bear. Where there is a good choice,
neither eloquence nor method will ever be wantin°\"

This is in truth the quintessence of rhetoric. °There
is, however, as Horace immediately observes, room for
taste or judgment, in the preferring of one order or ar-
rangement of particulars to another. «• The efficacy and
grace of method consists in knowing when to say any
thing, whether on the present, or whether, though perti-
nent enough to the present, it may not with advantage be
reserved to some future occasion." The same just and
accomplished critic says elsewhere, more generally,

Scribendi recte, saperc est principium et fons:

De Arte Poetica, 1. 299.

"The principle and spring of fine writing is good sense."

As good sense will prescribe just order in composi-
sition, so also it will suggest just and suitable si ntiments,

Style, A style should correspond to the lone of mini
of the author, and tin? tone and temper lie wishes to com-
municate to others. The connection between the tone of
mind and the diction is described by the sain- Roman
poet, whose great master was Aristotle, in so just and
connected a manner, that we shall content ourselves on
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the present point with quoting a small part of Horace,

and referring our renders to the poet himself. « Every
subject should have a style appropriate to itself. A co-

mic subject docs not admit of the pomp of a tragic strain;

nor the bloody supper of Tlivestes bear to be iold in the

simple numbers of comedy. Sometimes, however, come-

dy raises her voice; and Chreines roused to anger and

rage, gives vent to bis sentiments in a high strain of in-

dignation. Tragedians, on the contrary, lower their

style to express their grief. It is natural lor men to

laugh with those that laugh, and weep with those that

weep; the human countenance to vary with the sympa-

thetic emotions uf joy or sorrow. If you would have me
shed tears, you must first shed them yourself. Plaintive

words are most correspondent with a dejected look.

Threats come well from a person in anger, mirth and

pleasantry from a facetious temper, and grave remon-

strances from a severe character." See De Arte Poeti-

ca, line 90—US.
Though these observations are made here with a re-

ference to poetical, it is manifest that the spirit of them

(namely, that language should be suited to the nature of

the subject) is applicable to all composition; to common
prose, to oratorical prose, to philosophical or didactic

prose, and to historical prose; on each of which it is pro-

posed to make a few observations.

But we premise a few remarks on the qualities that

should prevail in style in general. They may be redu-

ced to these: 1, purity 2, perspicuity; 3, vigour; 4, har-

mony; 5, dignity; 6, beauty.

Purity consists in the choice of such words and phrase-

ology as are agreeable to the most general and approved

usiiage of the language in which we write. The offences

against purity are accordingly reduced to two, barba-

risms and solecisms; the former of which respects single

words, the latter their construction in sentences. The
words and phrases that occur in writings, though in ma-

ny respects estimable, are not all of them pure, but only

such as are agreeable to the usage of the most distin-

guished writers; writers whose works descend from one

generation and one age to another, without losing aiight

of their original interest and beauty. Thus, our English

translation of the Bible is written in a pure style; so are

the Spectators and other writings of Mr. Addison, and

the letters and prefaces of Mr. Pope. To purity of style

it is necessary not only that it is formed according to the

rules of philosophical or universal grammar, but accord-

ing to the particular genius or idiom of the language in

which we write. Thus, though " I see a voice" is al-

lowable in Greek, and occurs in the twelfth verse of the

first chapter of the Revelations, it would not be allowed

in any original composition in English. Hence as it de-

pends on the purity of a style whether a composition

shall not become soon unintelligible and die away, or pe-

netrate to posterity, and be transmitted to future ages,

this, of all the good qualities of style, may be considered

as the most important. In the present day, in our coun-

try, there seems to be a wanton introduction not only of

phrases degraded by common and trivial use, but of what

may be called vulgar slang (if slang is not indeed an ex-

ample itself of the abuse here noted), into the debates in

parliament, and consequently newspapers, pamphlets,

and a deluge of ephemeral histories. What reader of the

next century will understand, "it is a hoax; meeting my
idea; making up my mind; blinking the question," &.c.

&<•.? Even Mr. Hume, and other writers of note, espe-

cially among his countrymen the Scots, trespass greatly
against purity, when they admit into their English style

not only Scotticisms, against which they are now pretty
generally on their guard, but s ( , many Latin idioms and
Gallicisms. As to Latinify, this too has been used even
immoderately by our great lexicographer Dr. Johnson,

Perspicuity, like purity, consists partly in single words*
and partly in their construction. As to single words,
their force and propriety are to be judged of from the
usage of the most generally approved writers at the pe-
riod of our writing. For through length of time, words
lose their original signification, and assume a new one,
which then becomes their proper sense. Thus the word
knave anciently signified a servant. In an old English
version of the New Testament we find, « Paul the knave
of Jesus Christ." The proper and precise meaning of
words, nearly synonimous, is to be distinguished with
accuracy. For example: mercy and pity are sometimes
confounded; though mercy is, properly speaking, exer-
cised towards an offender, and pity towards one in dis-

tress. But though the meaning of all the words in a
sentence, considered by themselves, may be very obvi-
ous, yet the sense of the whole may be obscured by a
disorderly arrangement, of which a very apt and curious
example is given by Quinctilian. " A certain man or-
dered in his will that his heir should erect for him a sta-

tue holding a spear made of gold." A question here of
great consequence to the heir arose from the ambiguity
of the expression; as it admitted of doubt whether the
words, « made of gold," were to be applied to the sta-
tue, or to the spear. Care, therefore, must be taken to

dispose both the words and parts of a sentence in such a
manner as best agrees with their mutual connection and
dependance on each other.

Vigour, or energy of style, depends chiefly on brevity

and a judicious use of tropes and figures. Brevity con-

sists in the use of general propositions and general terms,

which comprehend a great number of particulars, the

enumeration of which weakens a style, as in the material

world bodies are weakened by dilatation. The use of

figurative language, or tropes and figures, is, perhaps,
still more connected with dignity and beauty of style;

but we embrace the first occasion of making some re-

marks on its nature.

The ancient rhetoricians, who were fond of multiply-

ing distinctions to a great excess, distinguished a trope

from a figure; understanding by a trope a change in the

usual meaning of words, and by a figure a change or de-

viation from the usual mode of const ructing them in sen-

tentences; but they are generally confounded by the most
accurate and purest writers. Botli these kinds of changes,

however, may be comprehended, even according to

etymology, under the word trope, which in Greek sig-

nifies a turn. As no language contains a sufficient num-
ber of proper words to express all the different concep-

tions of our mind, tropes were introduced to supply the

deficiency: to express the various ideas that occurred

from different associations and analogies which sprung

up in the mind on viewing things indifferent lights, and

comparing them with one another, required this aid to-
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language. Among the principal tropes are metaphor*

allegory, metonymy, irony, hyperbole, climax, inversion,

antithesis, interrogation, exclamation, apostrophe, an:l

prosopopea*' or personification.

A metaphor is a comparison or simile, without any
words implying comparison, and commonly reduced to

a single word. To say of a man that he is like a fox or

a lion, is a simile; that he is a fox or alum,.a metaphor.

A metaphor taken from a simile which ascribes life and
action to things inanimate, and lengthened out into many,
or even several circumstances is an allegory. In meta-

phors and allegories, care should he taken that the same
image or kind of trope is carried throughout the whole.

A mixture of metaphors is one of the most common, as

well as greatest, deformities in composition, though by

a very little attention it might certainly be very easily

avoided. An instance of this, amounting even to what
we call a bull, occurs in Mr. Hume, though on the

whole a correct writer: "The farther we mount up into

antiquity, the more do we find mankind plunged into idol-

atry." Nat. Hist. Religion, section 1. On the other hand,

a minute attention to resemblances sometimes leads a

writer into studied and far-fetched conceits; than which,

to a true taste, delighting only in what is great, and,

consequently simple, there can be nothing more disgust-

ing.

A metonymy is a trope which changes, the names of

things that are naturally though not essentially united,

as the cause for the effect, or the effect for the cause, &c.

Tli us, Mais is put for war, Ceres for corn, and Bac-
chus for wine:

Implenlur veteris Bacchi pinguisque f'arinx. Virg.

Thus, in common discourse, it is usual to say, » this is

such a person's hand, I know his hand," that is his writ-

ing.

Irony is a trope in which one thing is said, and the

contrary intended. The subjects of irony arc all manner
of vices and follies, which are sometimes exposed in this

way more effectually than by the most serious reasoning.

In irony, the author assumes the air of believing as

others do; but by a developement of the ground of belief,

of the pro and the con, brings out the truth, and leaves

the reader or hearer himself to draw the conclusion. We
listen to the still voice of our own reason and conscience,

and secretly condemn our own tenets or our own conduct,
when pride and passion might raise a mist that might
shade us from thelight that should emanate from others.

This figure of speech was used so much by Socrates,
that begot the appellation of Eiron or Droll. The most
perfect specimen of irony in the English language is

Swift's Directions to Servants.

Hyperbole, which exceeds the bounds of strict truth,
and represents things as either greater or less than they
really are, is the boldest of all tropes. The representa-
tion, however, is made in such a manner as not to im-
pose on the hearer. It has always a very considerable
effect, even when most extravagant; as it shows, at least,

the opinion entertained by the speaker on any subject,
in a very strong light; it is a natural expression of en-
livened emotion. We meet with hyperboles even in the
Scripture: " 1 bear you record," "says St. Paul in his
Epistle to the Galatians, chap. iv. ""that if it had been

vol. in. 50

possible yc would have plucked out your own eyr9 and
given them to mc;" and the Evangelist John concludes his

Gospel in these words. «* There are also many things

that Jesus did, which if they should be written every
one. I suppose that even the world itself could not con-
tain the books that should he written."

Climax is a compound sentence in which the different

parts or clauses arc closely connected, and rise gradually
in importance above one. another. We have an admirable
example of this trope in that passage of sacred writ,

where it is said of the joys of Heaven, "that eye hath
not seen, nor ear heard, neither hath it entered into the
heart of man to conceive." We hear more things than
we see; hut the imagination can form to itself an infini-

tude of things that do not fall under the cognizance of
any of our senses. The following is also an excellent

exemplification of the climax: « Whom God did predes-
tinate, them he also called; and whom he called, them he
also justified; and whom he justified, them he also glo-
rified." Rom. viii. SO. But there may be a climax of
periods as well as of sentences. Here also we are fur-
nished with the most apt and splendid examples by the
Scriptures, « For scarcely for a righteous man will one
die, yet, peradventure, for a good man, some would even
dare to die; but God commendeth his love towards us, in
that while we were yet sinners, Christ died for us."
Rom. v. r, 8. The contrary of a climax is the bathos,
as some have called it after Pope, or the sinking in com-
position, otherwise called an anticlimax; from which mi-
serable deformity and disgrace, authors might be saved
by a small exertion of attention and common sense:

"And thou, Dalhousie, thou great god of war,
Lieutenant-colonel to the earl' of Alar."

Blackmore.

Yet this was not burlesque; it was intended for a serious
and heroic poem. In some instances it would appear as
if writers were at pains to study the art of sinking. Mr.
Lane Macgregor Buchanan meaning to do great honour,
and to extol the isle of Skye, savs, that » some of the
vassals (of the great families there) are colonels, ma-
jors, captains, and lieutenants." Macgregor Buchan-
nan's Defence of the Highlanders, page 86.

Dr. Swift observed the just order in composition
when he mikes one tell the ladies who entertained him
in a tavern,

" Had ye been cunning stagers,
Yourselves might have been treated
By captains and By majors."

But it is not only in writers of the very lowest class fhat
we find the anticlimax. We have an example of this in
Dr. Read, where he says « the emotion raised by grand
objects is awful, solemn, and serious." The order of
these epithets should just have been inverted.

Inversion is a figure in speech in which the usual ar-
rangement of words in a sentence, or of sentences in acompound sentence or period, is inverted. For an exam-
ple of the first kind, see Nisus in the Jffneid, exclaim
ing:

" .Me, me: adsum qui feci; in me converge ferrum." JEn. lib. ix
" Me, me: here I am who have done the deed, on me turn your steel'

Under extreme agitation the usual process both ofthough and speech
;„ .nterrupted. Tb e language of .„

sionis broken and incoherent. The imuassS n ni
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rushes directly to the principal figure-orobjectj from the

action to tlu* agent; from the attribute to the substance.

Of the second kind, where the mind, though unruffled

and discomposed, and thinking in a regular train, is ani-

mated to great conceptions, we have an instance in the

first sentence of the Paradise Lost.

Antithesis is the illustration of one thing by another,

and is, we presume, universally understood. If an ex-

planation or illustration of it by an example is wanted,

the reader is referred to the three last verses of the fourth

chapter of St. Paul's Second Epistle to the Corinthians.

There cannot he a happier example, and the hook re-

ferred to is in every hand. Neither is it necessary to ex-

plain interrogation or exclamation. The meaning of these

figures is obvious from the very names to every one,

and examples occur at every turn in all kinds of coin-

position and discourse, written or spoken.

In an apostrophe, the speaker breaks off from the sc-

ries of his discourse, and addresses himself to some par-

ticular person, present or absent, living or dead, or even
to inanimate objects., A fine example of apostrophe oc-

curs in the second book of Paradise Lost, line 631

—

7:

" Whence, and what arttbou, execrable shape?"

And a still finer in the fourth hook, line 720—35:

•'Thus a< their shady lodge arrived, both stood,

Both turn'd, and under open sky ndor'd

Tiie God that made both .sky, and earth, and heaven,

Which they beheld; the moon's resplendent globe,

And starry pole- Thou also mad'st the night,

Maker omnipotent, and thou die day," &.c.

See also the much admired apostrophe of JEneas to his

departed father Anchises:

" Heu! genitorem, omnis curse casusquelevamen,

A raitto Anchisem; hie me, pater optime, fessum

Deseris, lieu!" JEneid, lib. iii. line 710.

" Here, alas! I lose my father Anchises, the soother of

all my cares, my relief in every misfortune. Here,

thou best of parents! you left me overcome with fatigue,"

&c.
Fmsopoveia, or personification, either introduces an

absent person as speaking, or one who is dead as if lie

was alive and present, or speech is attributed to some
inanimate being. The suhlimest example of the prosopo-

peiathat ever was, or can possibly be exhibited, is found

in the book of Job. Job, on a review of his own actions,

appeals from the criticisms of men to the judgment of

God. " Then the Lord answered Job out of the whirlwind

and said," csx. as in the Book of Job, chap, xxxviii

—

xli. 7.

There is not any figure better adapted to the purposes

of the higher species of eloquence, that is, the pathetical

and sublime, than the prosopopeia, by which the poet or

orator may call all nature to his aid; but if it was intro-

duced in any other than a highly impassioned strain, it

would lose its effect, and even appear ridiculous. In all

things the speaker is to consider well for what he has

prepared the hearer.

Did our limits admit, most of our readers, and among
these the most cultivated and intelligent, would excuse

us from following the ancient rhetoricians, and those who
tread in their feotsteps, through all the tropes and figures

to which the subtle genius of Greece, wielding the most

copious and pliant language that ever was known

amongst men; has given a kind of nominal existence: sy-
necdoche, antonomasia, litotes, euphemismus, catachre.
sis, metalepsis, asyndeton, pieonasmus, polysendeton
antanaclasis, ploce, epizeuxis, &c. Ace. &c.
On looking over this hnig catalogue of words, of so

little practical use, we are almost inclined to say with

Butler,—
" For all a rhetorician's rules

But teach him how to name his tools."

All tropes and figures rise naturally out of a well stored

and brilliant imagination, an earnestness to establish

the truth, and the diffusive influence of the passions.

The poet, the orator, animated himself, extends anima-
tion, life, and action to every object that comes in his

way. To return now to vigour or energy of style.

How much.This is promoted by figurative language

will appear from this, that in proportion as the mind la-

bours with any vivid emotion or conception it is prone

to give it a substantial form, to clothe it in metaphorical

language. Now, a lively trope conveys not only a live-

lier, but often a juster idea of an object, than can be

communicated by proper words in the most copious pe-

riphrasis. Thus, when Virgil calls the two Siipiostwo

thunderbolts of war, he exhibits a more lively image of

the rapid force and success oftheir arms, than could have

been given in plain words: The next-mentioned great

quality of style, was
Harmony. As in music we require sound, uniformity,

variety, and proportion, so we also require them, not

only in compositions addressed to the ear, but also in

written compositions; for the reader conceives of what
he reads as if it was spoken by himself or by others.

His ear, in some measure, runs over the page as well

his eye. Numbers are not confined to poetry: there is a

rythmus, though of a more slow and sober kind, in prose.

Here too we require sonorousness, uniformity, and vari-

ety of cadence. For these purposes there must be an in-

texmixture of long and short words, and long and short

sentences. As to the modulation of the voice in speak-

ing, as well as of pronunciation, looks, and gesture,

these belong to elocution, of which we have many pro-

fessors. The sum and substance of elocution is, to speak

from feeling.—Si vis me flere, &c.

The harmony of style is very much promoted by the

use and invention of compound words, which any one is

at liberty to contrive at pleasure, if he adheres to the

analogy of language. As an example of all this, \vc pro-

duce a beautiful passage, which is a rural and domestic

scene in Thomson's Seasons:

In the pond
The finely -chequered duck before her train

Rows garrulous. The stately sailing1 swan
Gives out his snowy plumage to the g.de,

And arching proud Ids neck, with oary feet

Bears forward fierce, and guards his osier-isle

Protective of his young. The turkey nigh,

Loud-threatening- reddens; while the peacock spreads

His everv-colourecl glory to the sun,

And swims in radiant majesty along." Spring, line 772—32

Nothing can be more harmonious.
Sublimity of style consists in language suited to sub-

lime emotions. Nay, the more plain and simple the images

appear, the greater the surprise, wonder, and astonish-

ment. It sometimes darts forth with rapidity and vehc-
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mcnce, and sometimes reposes on ti.e tranquillity of ge-

neral views, exhibited in general terms.

As an instance of the power of simplicity in every

species of composition that aims at the sublime and beau-

tiful, we may contrast the style and manner of Michael

Angelo and Zuccero in painting. Michael Angelo paint-

ed his figures naked; Frederico Zuccero, who painted

the cupola of Florence, peopled it with a multitude of

both sexes, extremely well dressed in the fashion of the

times. The st)le of Michael Angelo was sublime and

beautiful; that of Zuccero little, and in process of time

ridiculous.

Instances of the sublime are so abundant in poetry

both sacred and profane, and in oratory, at least by that

of the ancients, that we leave the task of illustration on

these two heads to our readers; but description and nar-

ration too, in prose, also admit of the sublime; and here

it will be found to consist chiefly in the selection of the

grandest objects, and most striking circumstances, figu-

rative language, brevity, and, what is very closely con-

nected with brevity, the use of general terms. For ex-

ample: Dr. J. Iieylyn, speaking of John the Baptist,

says " prophecy, vision, and miracle concurred to ren-

der his birth illustrious, and draw attention, and raise ex-

pectation with regard to a person so signally the care

of heaven. Soon after his birth he was carried into the

wilderness to escape (as ancient writers relate) the

slaughter which Herod made of the Jewish children.

Thus the, desait became the school in which he learnt

temperance. Want taught him abstinence, til!,grace and

reason gaining strength, he embraced (hat mortification

with a deliberate choice, in which he had been engaged

for the preservation of his life." Heylyn's Theolog. Lec-
tures, vol. 1, p. 13.

Another example of the sublime in narration. "It is

tvue, king Ferdinand had laid some foundation for the

future greatness of Spain; for whil-t his perpetual nego-

ciations and intrigues formed him many able statesmen

and ministers, his long and successful wars in the king-

dom of Grenada, and in Italy, had introduced such ex-

cellent order and discipline into his armies, and particu-

larly amongst his infantry, that either in suffering hard-

ships, or in battle, the world could not show its equal.

These were the arms which, at Pavia and on the Elbe,
crowned so great a work of fortune with the highest

pitch of glory; and afterwards in the Low Countries,

supported for a while iis declining greatness." Political

Works of Fletcher of Saltown, page 153.

Beauty of style may he said in general to consist of an
union of purity, perspicuity; a moderate use of tropes,

and in harmony. In the energetic or pathetic, and the
sublime, the mind being in a state of emotion and agita-

tion, is naturally hurried into figurative language. In
the contemplation or description of those objects which
give birth to emotions of hi auty,we are calm and rrilect-

rd, and are not, as in the pathetic and sublime, constrain-
ed to make use of tropes and figures; yet it is in this

calm state only that we are at leisure "to make use of
some of the finest and most expressive tropes and fi-

gures, as antitheses, allegories, similes, and metaphors,
if carried beyond a single word. Row much this figu-

rative language contributes to the beauty of style and
composition is exemplified by judge Blackstone in the

following: « Benevolences extorted from U\c subject, the

imprisonments for refusal, the exertion of martial law
in time of peace, and other domestic grievances clouded
the morning of that misguided prince's (Charles I.)

reign, which, though its noon began a little to brighten,

at last went down in blood, and left the whole kingdom
in darkness." Blackstone's Commentaries.
Of the metaphors which ascribe life and action to in-

animate beings, we have an example in a metaphorical
description of the steam engine. « The steam engine,

approaching to the nature of a perpetuum mobile, or ra-

ther an animal, incapable of lassitude as of sensation,

produces coals, moves machines, works metals, and is cer-

tainly the noblest drudge that was ever employed by the

hand of art. Thus we put a hook in the nose of the levi-

athan (Job xli.). thus we play with him as with a child,

and take him for a servant for ever; thus we subdue na-
ture, and derive aid and comfort from the elements of

earthquakes." Anal. Review, Retrospect of the Active
World, Feb. 1797. The metaphor being aptly kept up,

gives beauty to the two first sentences here; the last rises

into a style somewhat higher.

Having thus treated briefly of the principal qualities

of style in general, we come now to speak of the varieties

of style most proper for the different kinds of prosaic
composition, which may be divided into four: the fami-
liar or colloquial, the rhetorical, the philosophical, and
the historical.

Thefamiliar or colloquial style, is that of common but
genteel and polished conversation, of letters, meaning
epistles, and of written dialogue, comical or serious. The
style of conversation should be simple and plain: no ela-
borate sentences; no affectation of wit or eloquence;
scarcely any great attention to grammatical accuracy: at
least that attention should never be, visible. To repeat
what has been said ungrammatically, for the purpose of
correcting himself, as is sometimes done, is most miser-
ably pedantic. The greatest powers of conversation are
shown in following the turn and tone of conversation, in
an ingenious and pleasing manner, not in leading it. It
is easy to pour forth a show of knowledge, if one is al-
lowed to lead the conversation; not so easy to illustrate
any topic extempore. The former shows only reading;
the latter learning. There are a kind of babblers, fami-
liarly called cocks of the conversation, who, having fur-
nished and loaded their memories at home, in set con-
versations, or literary meetings, however denominated,
say their lessons to an auditory, admiring, if stupid, dis-
gusted, if intelligent. This great metropolis abounds in
illustrations of this position. In letters greater care and
preparation is both allowable and required. Of episto-
lary writing we have some excellent models in the cor-
respondence of Swift, Pope, Arbuthnot, Gay, and other
wits of their time; but none, either in England or France
for ease, elegance, and energy of style, are at all t be
compared with the epistles of Cicero, Brutus, and other
Romans of high rank and cultivated genius. As to writ-
ten dialogue, the style of this seems to hold a middle
place between the familiar or colloquial, and the rheto-
rical, which may he divided inlo three kinds; the style
proper for short and popular essays, that for a popular
assembly, the senate or bar, and that for the pulpit.
The subject* of the first mentioned species of writing^
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are mor«]j critical, nr entertaining; (be thoughts must

lie condensed and close, ami every tiling to he said, said

briefly, because the whole work itself is but short, and

supposed to be read at some moment of leisure. The
style should be plain and simple, that every one may un-

derstand it; yet so elegant that no one may be disgusted

with it. I he best model of essays, in every respect, is

Mr. Addison's papers iii the Spectator, Guardian, and

Freeholder.

The styleofeloquence proper for a public oration, admits

ofevery possible variation or inflection, according to the

tone and temper of the auditory, to what they can bear,

or may be brought to bear, and enter into or sympathize

with, familiar, easy and in a humorous strain, or seri-

ous, solemn, rapid, impassioned, and vehement. This

rule holds in some degree in speeches addressed to juries

and to the house of commons. In the bouse of peers, the

supreme judges in civil cases, and that branch of the le-

gislature which moderates and checks any effervescence

that may appear in the resolutions of the more popular

branch, the eloquence of the orator should be, as indeed

it is, more guarded, chastened, and sober.

Wc have instances of the most pathetic and sublime

eloquence among savage tribes. Witness the celebrated

address of Logan, an Indian chief, to lord Dunmore, go-

vernor of Virginia. The Greek and Roman orators uni-

ted the hold and uncon fined tone of the rudest, with the

knowledge and art of the most refined nations. The cir-

cumstances of climate, and form of government, in which

there were but few laws, and the appeal in many, nay,

in most cases, made to equity, account, in some measure

at least, for the difference between ancient and modern

oratory. But the more an English orator can elevate his

tone, and by a rapid stream of passion throw his audi-

ence into a kind of dream, or temporary belief oi every

thing that is said, the nearer he arrives at the summit of

excellence.

The eloquence of the pulpit is altogether of a serious,

solemn, pathetic, and sublime cast. Here no rhetorical

artifices are either admissible or necessary; the preacher'

must speak the truth, and nothing hut the truth; and the

truths predicated are so interesting and important, so

sublime and awful, that they are not to be heightened by

any exaggerations of fancy. The language of scripture

too, is infinitely more energetic and impressive than

that of any human composition. The preacher has only

to speak from believing, and to convince his audience

that he really believes what be says, by the simplicity,

purity, and heavenly-mindedness of his character and

conduct. This is the charm that gave efficacy to the

preaching of the apostles and Christian fathers, and suc-

cess to the missionaries from Rome in modern times.

Order in every discourse is indispensable; and this will

arise out of the subject, treated in a rational and sensi-

ble manner. Never was any English divine more es-

teemed and admired, either as a preacher or a man,
than Dr. Heylyn, a prebendary of Westminster, above
quoted. In what did his oratory consist? " The prin-

cipal rule of his eloquence (says the writer of a preface

to his posthumous works) was to carry his real thoughts

to the pulpit, and to preach as if he was speaking to his

congregation; while his action, and every look and ges-

ture waa adapted to the nature and variations of his

subject."

Philosophical or didactic style. In pure mathematics,
and experimental philosophy illustrated by mathema-
tics, nothing more is requisite or proper than purity and

perspicuity. But moral philosophy, which is a mixture

of facts and principles, as natural philosophy is of facts

and mathematics, admits of great eloquence, and should

he made as entertaining as possible.

Historical style. History may be divided into three

heads. 1. Natural history. 2. Anecdotes, memoirs, an-

nals, and books of voyages and travels, all of them con-

taining, at least, materials for history. 3. Civil hi tory,

or the condition, actions, vicissitudes, and improvements

of men united in society under different forms of govern-

ments. To each of these there is a sty le in some measure

appropriate, though in all the style should vary with the

variations of the subject. In natural history, purity or

propriety, and perspicuity of style is sufficient; nothing

more is required. But descriptions of natural appearan-

ces also admit of elegance, and even sublimity, as well as

accuracy; of which Buffon furnishes a pleasing example.

It is a pity that so charming a writer should indulge so

much in the propensity of his countrymen to mere theory.

His obtrusion of theory , often whimsical and extravagant,

is, indeed, so offensive to a sober inquirer into the pro-

ductions of nature, that a strict and severe philosopher is

rather better pleased with the plainness of Pliny, and of

Linnaeus, whose views of both plants and animals are at

once so accurate and so extensive. As to anecdotes, an-

nals, memoirs, voyages and travels, as there is no other

design in such writing than to treasure up any thing in-

teresting that comes in his way, no other qualities of style

are requisite than exactness and perspicuity, though here

too the style naturally rises or falls with the objects de-

scribed, and facts which are recorded. In voyages and

travels it rises sometimes into the dignity and sublimity

of epic poetry; when, under the arctic circle, on the bor-

ders of the Frozen Ocean, nature languishes, vegetation

ceases, the elements alone appearand the "earth is con-

templated only as forming a part of the solar system."

Signore Giuseppo Acerbi's Travels to the North Cape.

—When, at the stupendous falls of the Clyde, « doubling

a tuft of wood, you are struck at once with the awful

scene which suddenly hurst upon your sight, your organs

of perception are hurried along, and partake of the tur-

bulence of the roaring waters. The powers of recollec-

tion remain suspended by this sudden shock, and it is not

till after considerable time that you are enabled to con-

template the sublime horrors of this awful scene." Newte's

Tour in England and Scotland.

On viewing the same scene, the reverend Mr. Hall al-

so raises his tone. "After seeing the smoke ascending

for more than a mile as I advanced, I first heard and then

saw the Clyde roaring and raging as if provoked at re-

sistance. The question started in my mind, is nature

then so bustling and noisy in her operations, so tumul-

tuous, rapid and impetuous?" Tour in Scotland, by an

unusual Route, with a Trip to the Orkneys and He-

brides.

Civil History. This being addressed to the whole world,

to every country and every age, to philosophers, legisla-

tors, kings and princes, the general style, air or tone,



II H E R H E

should be that of dignity; hut it should not he always cle.

vatcd. It should vary with the particular subject which

is treated, which may be done without descending to

ncss.

The historian, Robertson, whose greatest excellence

and a great excellence it is, consists in the close and be-

autiful order in which lie deduces events from the causes

that gave them birth, is, perhaps, not sufficiently various

in his style. lie never sits with you in a garden chair, or

by the fireside; he never descends from his pulpit.

It is to be observed, however, that some designs admit of

greater variety of style than others. The Abbe' St. Real,

who has given so fine a specimen of the concise and rapid

style, in his History of the Conspiracy of Venice, had

not an oportunity , and could not with propriety vary eith-

er his matter or his manner, so muclras Mr. Hume in his

History of England, with occasional Sketches of the prin-

cipal States of Europe for seven hundred Years. Neith-

er Thucydides nor Sallust, confined by their designs to

particular events and a very short period of time, could

expatiate at leisure on a variety of subjects like Herodo-

tus, who records the common transactions of the Greeks

and Barbarians for a long period of time; the scenes of

whose narrative is extended over a considerable part of

the three grand divisions of the ancient world, and to a

period of two centuries. Thucydides writes the history

of a single war, and the scene of the events is confined

generally to the narrow spot of Greece. The histories

of Sallust are still more circumscribed in respect of both

action and space. The curiosity of the reader being

strongly excited by the contemplation of one great event,

and approaching catastrophe, the dignified conciseness of

Thucydides and Sallust, forms the greatest beauty. The
arrangement of Thucydides, who divides his work into

summers and winters, is very faulty: but his style for his

subject and design is admirable; yet it must be admitted

that the style proper for different plans or designs in his-

tory, admits of modification from the different geniuses

of different historians. The retreat of the ten thousand

Greeks was a single event, and embraced but a small por-

tion of time; yet the easy, graceful, and sweetly-flowing

narrative of Xenophon, the Athenian bee, is also admi-

rable in its kind, though different from the charming

simplicity and melody of Herodotus, the energy of Thu-
cydides, the brevity of Sallust, the majesty of Livy, and

Ids happy imitators among the moderns, Mariana and

Buchannan, and the elegant purity and precision of Julius

Caesar. In a word, though there are certain general qua-

lities of style suited to a general subject, that style is

agreeably tinctured, not deformed by a diversity of geni-

us.

Non una quidem
Nee diversa tamen qualis decet esse sororum.

Now, to conclude, by recapitulating what has been now
said on the present article. As speech is the power, so

rhetoric is t lie art of communicating our sentiments in the

fullest and most impressive manner. As the ends for

which we communicate our sentiments are various, the

form, style, or manner of discourse, spoken or written is,

different also; corresponding with the emotions to be ex-

pressed and excited, whether of surprise, complacency,

admiration, wonder, astonishment, sympathy, ridicule,

honour, or shame. The first and cardinal point in every

composition, is to be master of the subject; to have a clear

conception of all that we wish to say. " Out of the ful-

ness of the heart the mouth speakcth." As the analogies

of language were formed before the rules ofgrammar, so

literary works were composed before the canons of criti-

cism and rules of rhetoric. These rules are of more use

in preventing the false glare of turgidity, fustian, bom-
bast, and conceit, than of avail to inspire the most excel-

lent qualities of speaking or writing. An attention to

these rules will obviate blemishes. A well-informed un-

derstanding, with a lively imagination and a feeling heart,

are the grand sources of excellent composition; a taste

for which may be farther improved by a constant peru-

sal of the best models, in the same manner that the con-

stant contemplation of the best pictures forms insensibly

a just and nice taste for painting: but it should never be

forgotten that the highest excellences of style are never

attained where the fire of imagination is smothered by an
anxious fear of offending against any rules; and that the

absence of faults and blemishes is dearly bought by the ab-

sence of elegance and every beauty.

RHEUM, a thin serous humour, occasionally oozing
out of the glands about the mouth and throat.

RHEUM, rhubarb, a genus of the monogyuia order,
in the enneandria class of plants, and in the natural me-
thod ranking under the 12th order, holoracere. There
is no calyx; the corolla is sexfid and persistent; and there

is one triquetrous seed. There are seven species. The
most noted are:

1. The rhaponticum, or common rhubarb, has a large,
thick, fleshy, branching, deep-striking root, yellowish
within; crowned by very large, roundish, heart-shaped,
smooth leaves, on thick, slighty-furrowed, foot stalks,
and an upright strong stem, two or three feet high, ter-
minated by thick close spikes of white flowers. It grows
in Thrace and Scythia, but has been long in the English
gardens. Its root affords a gentle purge. It is, how-
ever, of inferior quality to some of the following sorts; but
its young stalks in spring being cut and peeled, are used
for tarts.

2. The palmatum (see Plate CXVII Nat. Hist. fig.

346), palmated-leaved true Chinese rhubarb, has a thick
fleshy root, yellow within; crowned with very large pal-
mated leaves, being deeply divided into accyminated seg-
ments, expanded like an open hand; upright stems, fiv or
six feet high or more, terminated by large spikes of flow-
ers. This is now proved to be the true foreign rhubarb,
the purgative quality of which is well known.

3. The compactum, or Tartarian rhubarb, has a large
fleshy, branched root, yellow within; crowned by very
large, heart-shaped somewhat lobated, sharply indented,
smooth leaves, and an upright large stem, five or six feet

high, branching above; having all the branches terminat-
ed by nodding panicles of white flowers. This has been
supposed to be the true rhubarb; which, however, thoujeh
of superior quality to some sorts, is accounted inferior

the rheum palmatum.

4. The undulatum, undulated or waved-leaved Chi-
nese rhubarb, has a thick, branchy, deep-striking root
yellow within; crowned with large, oblong, undulate'
somewhat hairy leaves, having equal foot-stalks, and an
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upright firm stem, four feet high, terminated by long
loose spikes of white flowers.

5. The ribes, or currant rhubarb of Mount Libanus,
has a thick flesliy root, very broad leaves, full of granu-
lated protuberances, and with equal foot-stalks and upright

firm stems, three or four feet high, terminated by spikes

of flowers, succeeded by berry-like seeds, being surround-

ed by a purple pulp. All these plants are perrennial in

root, and the leaves and stalks arc annual. The roots

being thick, fleshy, generally divided, strike deep into

the ground; of a brownish colour without and yellow
within; the leaves rise in the spring, generally come up
in a large head folded together, gradually expanding
themselves, having thick foot-stalks; and grow from one
to two feet high, or more, in length and breadth, spread-

ing all round: amids them rise the flower-stems, attaining

their full height in June, when they flower, and are suc-

ceeded by large triangular seeds, ripening in August.

Some plants of each sort merit culture in gardens for va-

riety; they will effect a singularity with their luxuriant

foliage, spikes, and flowers; and, as medical plants, they

demand culture both for private and public use.

They are generally propagated by seeds sown in

autumn soon after they are ripe, or early in the spring,

in any open bed of light deep earth. Scatter the seeds

thinly, either by broad-cast all over the surface, and

raked well in, or in shallow drills a foot and a half dis-

tance, covering them near an inch deep. The plants will

rise in the spring, but not flower till the second or third

year: when they are come up two or three inches high

thin them to eight or ten inches,*and clear out all weeds

though those designed always to stand should afterwards,

he hoed out to a foot and a half or two feet distance;

observing if any arc required for the pleasure ground,

&c. for variety, they should be transplanted where they

are to remain in autumn, when their leaves decay, or

early in spring, before they shoot: the others remaining

where sown must have the ground kept clean between

them; and in autumn, when the leaves and stalks decay,

cut them down, anil slightly dig the ground between the

rows of plants, repeating the same work every year.

The roots remaining, they increase in size annually; and

in the second or third year many of them will shoot up

stalks, flower, and perfect seeds; and in three or four

years the roots will be arrived to a large size, though

older roots are generally preferable for medical use.

Two sorts of rhubarb are met with in the shops. The

first is imported from Turkey and Russia, in roundish

pieces freed from the bark, with a hole through the mid-

dle of each: they arc externally of a yellowish colour,

and on cutting appear variegated with lively reddish

streaks. The other, which is less esteemed, comes im-

mediately from the East Indies, in longish pieces, harder,

heavier, and more compact than the foregoing. The first

sort, unless kept very dry, is apt to grow mouldy and

worm-eaten; the second is less subject to these inconve-

niences. Some of the more industrious artists are said

to fill up the worm-holes with certain mixtures, and to

colour the outside of the damaged pieces with powder of

the finer sorts of rhubarb, and sometimes with cheaper

materials: this is often so nicely done as effectually to

impose upon the buyer, unless he very carefully examines

each piece. The marks of good rhubarb are, that it is
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firm and solid, but not flinty; that it is easily pul voida-

ble, and appears when powdered of a fine bright yellow
colour-; that, upon being chewed, it imparls to t he spit-

tle a saffron tinge, without proving slimy or mucilaginous

in the mouth. Its taste is subacrid, bitterish, and some-
what astringent; the smell lightly aromatic.

Rhubarb is a mild cathartic, which operates without

violence or irritation, and may be given with safety even

to pregnant women and children. Besides its purgative

quality, it is celebrated for an astringent one, by which
it strengthens the tone of the stomach and intestines, and
proves useful in diarhceas and disorders proceeding from

a laxity of the fibres. Rhubarb in substance operates

more powerfully as a cathartic than any of the prepara-

tions of it. Watery tinctures purge more than the spi-

rituous ones; whilst the latter contain in greater per-

fection the aromatic, astringent, and corroborating vir-

tues of the rhubarb. The dose, when intended as a

purgative, is from a scruple to a drachm or more.
The Turkey rhubarb is, among us, universally pre-

ferred to the East India sort, though this last is for sonic

purposes at least equal to the other; it is manifestly

more astringent, but has somewhat less of an aromatic

flavour. Tinctures drawn from both with rectified spirits

have nearly the same taste: on distilling off the men-
struum, the extract left from the tincture of the East In-

dia rhubarb proved considerably the strongest.

The method of curing the true rhubarb is as Follows:

Take the roots up when the stalks are withering or dy-

ing away, clean from the earth with a dvy brush, cut

them in small pieces of about four or five inch's in

breadth, and about two in depth, taking away all the

bark: and make a hole in the middle, and string them on
packthread, keeping every piece apart; and every morn-
ing, if the weather is clear and fine, place them in the

open part of the garden on stages erected by fixing small

posts about six feet high in the ground, and six feet asun-

der, into which fix horizontal pegs, about a foot apart,

beginning at the top; and the rhubarb being strung

crosswise on small poles, place them on these pegs; so

that, if it should rain, you could easily remove each pole

with the suspended pieces into any covered place. Never
suffer them to be out at night, as the damps at this sea-

son would be apt to mould them.

RHEUMATISM. See Medicine.
RHEXIA, a genus of the monogynia order, in the

octandria class of plants, and in the natural method rank-

ing with those of the 17th order calycanthema;. The
calyx is quadrifid with four petals inserted into it; the

antherse are declining; the capsule is quadrilocular,

within the belly of the calyx. There are 13 species,

annuals and shrubs of America.
RHINANTIIUS, a genus of the angiospermia order,

in the didynamia class of plants, and in the natural me-

thod ranking under the 40th order, personate. The
calyx is quadrifid. and ventricose; the capsule hilocular,

obtuse, and compressed. There are eight species, among
which is the yellow rattle, a weed well known.
RHINOCEROS, a genus of quadrupeds of the order

belluse: the generic character is, horn solid, perennial,

conical, seated on the nose.

1. Rhinoceros uincornis, single- 1 ornetl rhinocero*.

The rhinoceros is the largest of land animals, the elephant
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alone except. It is"of a highly uncouth and awkward
form. 'J 1.' back, instead of rising, as in the elephant,

sink- In considerably: the head is moderately large and

lougj the upper lips protrudes or hangs over the lower

in the form ol a lengthened tip; and, being extremely

pliable, answers the end of a small proboscis, and is use-

ful to iiic animal in catching hold of the shoots of vege-

tables. 6cc. and delivering them into the mouth. On the

nose is situated a very strong, slightly curved, sharp-

pointed horn, which, in the full-grown animal, is some-

times three feetin length, and eighteen inches in circum-

f, nee at the base. The mouth has four cutting-teeth,

v. h are placed at each corner of each jaw; there are

also six grinders in each jaw, of which the first is remote

from the cutting-teeth, (in strict propriety it may be

doubted whether the four teeth first mentioned should

he called by the title of cutting-teeth.) The ears are

moderately huge, upright, and pointed; the eyes small;

the skin naked, rough, and tuberculated, or marked with

very numerous, large, callous granulations; it is desti-

tute of hair, except a few straggling and very coarse

bristles on some paits 01 the head, &c. About the neck

the skin is disposed into several huge plaits or folds;

another fold of the same kind passes from the shoulders

to the fore legs, and another from the hind part of the

bark to the thighs; the tail is slender, flattened at the

end, and covered on the sides with very stiff' and thick

black hairs; the belly is somewhat pendulous, or shaped

like that of a hog; the legs very short, strong, and thick;

the feet marked into three large hoofs, all standing for-

wards. The general height of the rhinoceros is about

eieht feet; but it is said that some have been seen in Su-

matra and Java which nearly equalled tbe size of the

elephant, though they appeared lower on account of the

sinking back, the pendulous abdomen, and short legs.

The rhinoceros is a native of several parts of India,

as well as of the islands of Java, Sumatra, &c. This

animal falls far short of the elephant in sagacity and do-

cility. It is, however, of a quiet and inoffensive dispo-

sition, but very furious and dangerous when provoked

or attacked: he is said to run with great swiftness, and,

from his strength and impenetrable covering, is capable

of rushing with resistless violence through woods and

obstacles of every kind; the trees bending like twigs

while he passes between them. In general habits and

manner of feeding, the rhinoceros resembles the elephant,

residing in cool sequestered spots, near waters, and in

shady woods: it delights in rolling occasionally in the

mud, in the manner of a hog. Its skin is so hard as to

be impenetrable by any common weapons, except on the

belly; it is even said, that, in order to shoot a full-grown

rhinoceros of advanced age; it is necessary to make use

of iron bullets: those of lead having been known to be

flattened against the skin.

The bones of the rhinoceros, like those of the elephant,

are often found in a fossil state in various parts of the

wo rid j and in the year 1772, an entire rhinoceros was
found buried in the banks of a Siberian river, in the an-

cient fro/en soil, with the skin, tendons, and some of the

flesh, in the highest state of preservation. It was dis-

covered in the sandy banks of tbe river Witim, which
falls into the Lena, below Jakutsk, in north I at. 64.

3. Rhinoceros biconiis, the two-horned rhinoceros, is

found in various parks of Africa, and seems to have been
the kind which was known to the ancient Romans, and
by them exhibited in their public shows and combats of

animals, in size it equals the common or single-horned

species; and its habits and manner of feeding arc tho

same; but it differs greatly in the appearance of its skin

which, instead of the vast and regularly marked armour-
like folds of the former, has merely a very slight wrin-

kle across the shoulders, and on the hinder parts with
a few fainter wrinkles on the sides, so that, in compari-
son with the common rhinoceros, it appears almost
smooth; the skin, however, is rough or tuberculated, es-

pecially in the larger specimens; but what constitutes the

specific or principal distinction is, that tbe nose is fur-

nished with two horns, one of which is smaller than the

other, and situated above it, or* higher up on the front.

These horns are said to be loose when the animal is in

a quiet state, but to become firm and immoveable when
it is enraged. This observation is confirmed by Dv.
Sparman, who observed in a specimen which he shot in

Africa, that they were fixed to the nose by a strong ap-
paratus of muscles and tendons, so as to allow the ani-
mal the power of giving them a steady fixture on proper
occasions. This, indeed, is treated by Mr. Bruce, the
celebrated Abyssinian traveller, as an absurd idea; but,
on inspecting the horns and skin on which they are seat-
ed, it does not appear that they are firtvly attached to
or connected with, the bone of the cranium. See Plate
CXV II. Mat. Hist. fig. 347.
Mr. Brace's description of the manner of feeding, as

well as of some other particulars relative to (he two-horn-
ed rhinoceros, seem highly worthy of notice. He in-
forms us that, « besides the trees capable of most re-
sistance, there are, in the vast forests within the rains
trees of a softer consistence ami of a very succulent quali-
ty, which seem to be destined for his principal food. For
the purpose of gaining the highest branches of these his
upper lip is capable of being lengthened out so as to in-
crease his power of laying hold with this in the same
manner as the elephant does with his trunk. With this
Up, and the assistance of his tongue, he pulls down the
upper branches which have most leaves, and these he
devours first; having stripped the tree of its branches,
he does not, therefore abandon it; but, placing his snout
as low in the trunk as he finds his horns will enter, he
rips up the body of the tree, and reduces it to thin pieces
like so many laths; and when he has thus prepared it,
he embraces as much of it as he can in his monstrous
jaws, and twists it round with as much ease as an ox
would do a root of celery, or any such pot-herb or ear-
den -stuff.

fe

" When pursued, and in fear, he possesses an astonish-
ing degree of swiftness, considering his size, the appa-
rent mtwieldiness of Ids body, his great weight before,
and the shortness of his legs, he is long, and has a
kind of trot, which, after a few minutes, increases in a
great proportion, and takes in a great distance; hut this
is to be understood with a degree of moderation. It is
not true, that in a plaiii he heats the horse in swiftness
I have passed him with ease, and seen many worse mount-
ed do the same, and though it is certainly true that a
horse can very seldom come up with him," this is owinc
to his cunning but not his swiftness.
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I 'iic eyes of the rhinoceros are very small, and lie

Bcldom turns his head, ami therefore sees nothing but

v, hat is before him. To this he owes his death, and
never escapes if there is so much plain, as to enable tiie

horse to get before him. His pride and fury, then, make
him lay aside all thoughts of escaping, but by victory

over his enemy. He stands for a moment at bay, then,

at a start, runs straight forward at the horse like the

wild boar, whom in his manner of action, he very much
resembles. The horse easily avoids him by turning short

aside; and this is the fatal instant: the naked man, with
the sword, drops from behind the principal horseman,
and, unseen by the rhinoceros, who is seeking his enemy
the horse} he gives him a stroke across the tendon of the

heel, which renders him incapable of further flight or

resistance.

" In speaking of the greatquantity of food necessary
to support this enormous mass, we must likewise consi-

der the vast quantity of water which he needs. No coun-
try but that of the Shaugalla, which he possesses, de-

luged with six months' rain, and full of large and deep
basins, made in the living rock, and shaded by dark
woods from evaporation, or watered by large and deep
rivers, which never fall low or to a state of dryness, can
supply the vast draughts of this monstrous creature. But
it is not for drinking alone that he frequents wet and
marshy places: large, fierce, and strong, as he is, he

must submit to prepare himself against the weakest of all

adversaries. The great consumption he constantly

makes of food and water necessarily confine him to cer-

tain limited spaces; for it is not every place that can

maintain him; he cannot emigrate, or seek his defence

among the sands of Atbara."

The adversary just mentioned is a fly (probably of the

genus oestrus), which attacks the rhinoceros, as well as

the camel and many other animals, and would, accord-

ing to Mr. Bruce, as easily subdue him, but for the stra-

tagem which he practises of rolling himself in the mud
by night, by which means he clothes himself in a kind of

case, which defends him from his adversary the follow-

ing day. The pleasure that he receives from thus roll-

ing in the mud, and the darkness of the night, deprive

him of his usual vigilance and attention. The hunters

steal secretly upon him, and when lying on the ground
wound him with their javelins, mostly in the belly,

where the wound is mortal.

RHINOMACER, a genus of insects of the order co-

leoptera. The generic character is, antenna? setaceous,

seated on the snout; feelers four, growing thicker to-

wards the end, the last joint truncate. There are three

spicies: the curculiodes, that it inhabits Italy; the attela-

boides, that inhabits Sweden; and the^cseruleus, found in

Calabria.

RH1ZOBALUS, a genus of the tetragynia order, in

the polyand ria class of plants, and in the natural method
ranking under the 23d order, trihiiatae. The calyx is

monbphyllous, fleshy, and downy; the corolla consists

of five petals, which are round, concave, fleshy, and much
larger than the calyx; the stamina are very numerous,
filiform, and longer than the corolla; the styli are four,

filiform, and of the length of the stamina; the pericar-

pium has four drupee, kidney-shaped, compressed, with

a fleshy .substance inside, and in the middle a flat large

nut, a ntaining a kidney-shaped kernel. Of this there
are two species: the most remarkable is (he pekia. The
nut is sold in tiie shops as American nuts: they are flat,

tuberculated, and kidney-shaped, containing a kernel of
the same shape, which is sweet and agreeable.
R11IZOPHORA, the mangrove or mangle, a genus of

the monogynia order, in the dodecandria class of plants,
and in the natural method ranking under the 1 2th order,
holoracese. The calyx is quadripartite, the corolla four-
parted; there is one seed, xcry long, and carnous at the
base. There are six species.

These plants are natives of the East and West Indies,
and often grow 40 or 50 feet high. Thej grow onlj in
water and on the banks of livers, where the tide flows up
twice a day. They preserve the verdure of their leaves
throughout the year. From the lowest, brain lies issue
long roots, which hang down to the water, and penetrate
into the earth. In this position they resemble so many
arcades, from five to ten feet high, which serve to sup-
port the body of the tree, and even to advance it daily
into the bed of the water. These arcades are so closely
intertwisted one with another, that they form a kind of
natural afid transparent terrace, raised with such solidity
over the water, that one might walk upon them, was it

not that the branches are too much incumbered with
leaves. The most natural way of propagating these trees
is to suffer the several slender small filaments which issue
from the main branches to take root in the earth. The
most common method, however, is that of laying the
small lower branches in baskets of mould or earth till

they have taken root.

The description just given pertains chiefly to a parti-
cular species of mangrove, R. mangle, termed by the
West Indians black mangles, on account of the brown
dusky colour of the wood. The bark is very brown,
smooth, pliant when green, and generally used in the
West India islands for tanning of leather. Below this
bark lies a cuticle or skin, which is lighter, thinner, and
more tender. The wood is nearly of the same colour as
the bark; hard, pliant, and very heavy. It is frequently
used for fuel; the fires which arc made of this wood being
both clearer, more ardent and durable, than those made
of any other materials whatever. The wood is almost
incorruptible, never splinters, is easily worked, and was
it not for its enormous weight, would be commodiously
employed in almost all kinds of work, as it possesses
every property ofgood timber. To the roots and branches
of mangroves that are immersed in the water, oysters
frequently attach themselves; so that wherever this cu-
rious plant is found growing on the sea-shore, oyster-
fishing is very easy; as in such cases these shell fish may
be literally said to be gathered upon trees
The red mangle or mangrove, a variety of the above,

grows on the sea-shore, and at the mouth of large rivers;
but does not advance, like the former, into the water.
It generally rises to the height of 20 or 30 feet, with
crooked knotty branches, which proceed from all parts
of the trunk. The bark is slender, of a brown colour,
and, when young is smooth, and adheres very closc-
lo to the wood; but when old, appears quite cracked and
is easily detached from it. Under this bark is a skin as

thick as parchment, red, and adhering closely to the

wood, from which it cannot be detached till the tree is
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felled and dry. The wood is hard, compart, heavy, of

a deep red, with a very tine grain. The pith or heart of

the wood being cut into small pieces, and boiled in water,

imparts a very beautiful red to the liquid, which com-
municates tiie same colour to wool and linen. The great

weight and hardness of the wood prevent it from being

generally used. From the fruit of this tree, which, when
ripe, is of a violet-colour, and resembles some grapes in

taste, is prepared an agreeable liquor, much esteemed by
the.inhabitants of the Caribbee islands.

White mangle, another variety, so termed from the

colour of its wood, grows, like the twy former, upon the

banks of rivers, but is seldom found near the sea. The
bark is grey; the wood, as we have said, white, and
when green, supple; but dries as soon as cut down, and
becomes very light and brittle. This species is gene-

rally called rope-mangrove, from the use to which the

bark is applied by the inhabitants of the West Indies.

This bark, which from the great abundance of sap, is

easily detached when green from the wood, is beaten or

bruised betwixt two stones, until the hard and woody
part is totally separated from tl^it which is soft and ten-

der. This last, which is the true cortical substance, is

twisted into ropes of all sizes, which are exceedingly

strong, and not apt to rot in the water.

RHODIOLA, rose-wort, a genus of the octandria or-

der, in the dicecia class of plants, and in the natural

method ranking under the 13th order, succulents. The
male calyx is quadripartite, the corolla tetrapetalous.

The female calyx is quadripartite, and there is no co-

rolla; the nectaria are four; the pistils four; and there

are four polyspermous capsules. There are two species,

the rosea and the biternata; the first grows naturally in

the clefts of the rocks and rugged mountains of Wales,

Yorkshire, and Westmoreland. It has a very thick fleshy

root, which when cut or bruised sends out an odour like

roses. It has thick succulent stalks, like those of or-

pine, about nine inches long, with thick succulent leaves

indented at the top. The stalk is terminated by a clus-

ter of yellowish herbaceous flowers, which have an agree-

able scent but arc of short continuance. The second sort

is a native of Cochin China. Both species are easily

propagated by parting the roots, and require a shady si-

tuation and dry undunged soil. The fragrance of the first

species, however, is greatly diminished by cultivation.

RHODUDENDRUM, dwarf rose bay, a genus of the

monogvnia order, in the decandria clase of plants, and in

the natural method ranking under the 18th order, bi-

cornes. The calyx is quinquepartite; the corolla funnel-

shaped; the stamina declining; the capsule quinquelocu-

lar. There are nine species^ the most remarkable of

which are,

1. The hirsutum, with naked hairy'leaves, grows na-
turally on the Alps and several mountains of Italy. It is

a low shrub, which seldom rises two feet high, sending
out many ligneous branches covered with a light-brown
bark, and oval spear-shaped leaves, sitting pretty close

t<> the branches. They are entire, having a great num-
ber of fine iron-coloured hairs on their edges and under-
side. The flowers arc produced in bunches at the end
of the branches in May, having one funnel-shaped petal

cut into five obtuse segments, and of a pale-red colour.
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2. The ferrugineura, with smooth leaves, hairy on their

under side, is a native of the Alps and Apennines. It

rises with a shrubby stalk near three feet high, sending
out many irregular branches covered with a purplish

bark, and smooth spear-shaped entire leaves, whose bor-

ders are retiexed backward; the upper side is of a light

lucid green, their under-side of an iron-colour. The
flowers arc produced at the ends of the branches, are

funnel-shaped, cut into five segments, and of a pale rose

colour. These plants are propagated by seeds; but being

natives of barren rocky soils and cold situations, they do

not thrive in gardens, ami for want of their usual cover-

ing of snow in the winter, are often killed by frost irt

this country.

3. Thechamsecistus, or ciliated-leaved dwarf rose-bay,
is a low deciduous shrub, native of mount Baldus, and
near Saltzburg, in Germany. It grows to the height of

about a yard; the branches are numerous, produced irre-

gularly, and covered with a purplish bark. The leaves

are oval, spear-shaped, small, and in the under surface

of the colour of iron. The flowers are produced at the

end of the branches in bunches, are of a wheel-shaped

figure, pretty large, of a fine crimson colour, and hand-

some appearance. They appear in June.

4. The dauricum, or Daurian dwarf rose-bay, is a low
deciduous shrub, and native of Dauria. Its branches are

numerous, and covered with a brownish bark. The
flowers are wheel shaped, large, and of a beautiful rose-

colour: they appear in May, and are succeeded by oval

capsules full of seeds, which in England do not always
ripen.

5. The maximum, or American mountain laurel, is an
evergreen shrub and native of Virginia, where it grows
naturally on the highest mountains, and on the edges of
cliffs, precipices, &c. where it reaches the size of a mo-
derate tree, though with us it seldom rises higher than
six feet. The flowers continue by succession sometimes
more than two months, and are succeeded by oval cap-
sules full of seeds.

6. The ponticurn, or pontic dwarf rose-bay, is an ever-
green shrub, native of the East, and of most shady
places near Gibraltar. It grows to the height of four or
live feet. The leaves are spear-shaped, glossy on both
sides, acute, and placed on short foot stalks on the
branches: the flowers, which arc produced in clusters,
arc bell-shaped, and of a fine purple colour. They ap-
pear in July, and are succeeded by oval capsules contain-
ing seeds, which in England seldom attain to maturity.

In Siberia, a species of this plant is used with great
success in gouty and rhumatic affections; and the inha-
bitants of Siberia call this shrub chei or tea, from their
drinking in common a weak infusion of it, as we do the
Chinese plant of that name. This practice shows that
the plant, used in small quantities, must be innocent.
RIIODORA, a genus of the decandria nionogynia

class and order. The calyx is five-tootlied; petals three,
unequal; stamina declined; capsules five*celled. There
is one species, a shrub of Newfoundland.
RIIOPALA, or Rupala, a genus of the monogynia or-

der, in the tctrandria class ol plants, and in the natural me-
thod ranking with those that are doubtful. There is no ca
lyxj the petals are four, oblong, obtuse, and narrowimrJ
the base; the stamina are four, inserted in the corolla, and'
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have large authcra?; the seed-vessel unilocular, anil con-

tains one seed. There arc only two species. The mon-
tana is a shrubby plant growing in Guiana, and remark-

able for the great number of branches sent off from its

trunk in every direction, and for the fetid smell of the

wood and bark of this plant. The other is a native of

Cavenne.
RHOMBOIDES. Sec Geometry.
RHOMBUS. Sec Geometry.
RHUBARB. See Rheum and Pharmacy.
RHUMB, in navigation, a verlicle circle of any given

place, or the intersection of such a circle with the hori-

zon; in which last sense rhumb is the same with a point

of the compass.

Rhumb-line, is also used for the line which a ship

describes when sailing in the same collateral point of

the compass, or oblique to the meridians. Sec Naviga-
tion.
RHUS, sumach, a genus of the trigynia order, in the

pentandria class of plants, and in the natural method

ranking under the 43d order, dumosse. The calyx is

quinquepartite; the petals five; the berry monospennous.

There are 34 species, of which the most remarkable are,

1. The coriaria, or elm-leaved sumach, grows natu-

rally in Italy, Spain, Turkey, Syria, and Palestine.

The branches of this tree are used instead of oak-bark

for tanning of leather; and it is said that the turkey lea-

ther is all tanned with this shrub. It has a ligneous

stalk, which divides at bottom into many irregular

branches, rising to the height of eight or ten feet; the

hark is hairy, of a herbaceous brown colour; the leaves

are winged, composed of seven or eight pair of lobes,

terminated by an odd one, bluntly sawed on their edges,

hairy on their under side, of a yellowish green colour,

and placed alternately on the branches; the flowers grow

in loose panicles on the end of the branches, which are

of a whitish herbaceous colour, each panicle, being com-

posed of several spikes of flowers sitting close to the foot-

stalks. The leaves and seeds of this sort are used in

medicine, and are esteemed very restringent and styptic.

2. The typhinum, Virginian sumach, or vinegar-plant,

grows naturally in almost every part of North America.

This has a woody stem, with many irregular branches,

which are generally crooked and deformed. The young
branches are covered with a soft velvet-like down, re-

sembling greatly that of a young stag's horn, both in

colour and texture, whence the common people have

given it the appellation of stag's horn; the leaves are

winged, composed of six or seven pair of oblong heart

shaped lobes. The flowers are produced in close tufts

at the end of the branches, and are succeeded by seeds,

inclosed in purple woolly succulent covers; so that the

bunches are of a beautiful purple colour in autumn; and

the leaves, before they fall in autumn, change to a pur-

plish colour at first, and before they fall to a feuille-mort.

It has got the name of the vinegar-plant from the double

reason of the young germen of its fruit, when fermented,

producing either new or adding to the strength of old

weak vinegar, whilst its ripe berries afford an agreeable

acid, width might supply the place when necessary of

the citric acid. The powerful astringency of this plant

in all its parts recommends it as useful in several of the

l^rts. As for example, the ripe berries boiled with alum
2

make a good dye for hats. The plant in all its parts

may be used as a succedaneum for oak-bark in tanning,

especially the while glove- leather. It will likewise an-

swer, to prepare a dye for black, green, and yellow co-

lours; ami with martial vitriol it makes a good ink. The
milky juice that flows from incisions made in the trunk

or bran; lies, makes, when dried, the basis of a varnish

little inferior to the Chinese. Bees are remarkably fond

of its flowers; and it affords more honey than any of the

flowering shrubs. The natives of America use the dried

leaves as tobacco.

3. The glabrum with winged leaves, grows naturally

in many parts of North America: this is commonly call-

ed by th. gardeners New England sumach. The stein

of this is stronger and rises higher than that of the for-

mer; the branches spread more horizontally; the flowers

are disposed in loose panicles, which are of an herba-

ceous colour.

4. The elegans, with sawed winged leaves, grows na-

turally in Carolina: the seeds of this were brought

thence by the late Mr. Catesby. This is by the garden-

ers called the scarlet Carolina sumach: it rises common-
ly to the height of seven or eight feet, dividing into ma-

ny irregular brandies, which are smooth, of a purple

colour, and pounced over with a greyish powder, as are

also the footstalks of the leaves. The leaves are com-

posed of seven or eight pair of lobes terminated by an

odd one. The upper sides of the lobes are of a dark

green, and their under hoary but smooth. The flowers

are produced at the end of the branches in very close

panicles, which are large, and of a bright-red colour.

5. The copallinum, or narrow-leaved sumach, grows
naturally in most parts of North America, where it is

known by the title of beach sumach, probably from the

place where it grows. This is of humbler growth than

either of the former, seldom rising more than four or five

feet high in Britain, dividing into many spreading

branches, which are smooth, of a light brown colour,

with winged leaves, composed of tour or five pair of

narrow lobes, terminated by an odd one; they are of a

light green on botli sides. The flowers are produced in

loose panicles at the end of the branches, of a yellowish

herbaceous colour.

These are hardy plants, and will thrive in the open

air here. The first and fourth sorts are not quite so

hardy as the others, so must have a better situation,

otherwise their branches will be injured by severe frost

in the winter.

Besides these Linnaeus has included in his genus the

toxicodendron, or poison-tree, under the name of rhus

vernix, or poison-ash. This grows naturally in Virgi-

ginia, Pennsylvania, New-England, Carolina, and Ja-

pan, rising with a strong woody stalk to the height of

twenty feet and upwards; though in this country it is

seldom seen above twelve, by reason of the plant's being

extremely tender. The bark is brown, inclining to grey;

the leaves winged, and composed of three or four pair of

lobes, terminated by an odd one. The lobes vary great-

ly in their shape, but for the most part they are oval and

spear-shaped. The footstalks become of a bright pur-

ple towards the latter part of summer, and in autumn all

the leaves are of a beautiful purple before they fall off.

All the species of sumach abound with an acrid milky
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juice, which is reckoned poisonous; but this property is

most remarkable in the vernix.

The natives are said to distinguish this tree in the

dark by its extreme coldness to tiie touch. The. juice of

some kinds of sumach, when exposed to the heat of the

sun. becomes so thick and clammy, that it is used for

bird-lime, and the inspissated juice of the poison-ash is

said to be the fine varnish of Japan. A cataplasm made
with the fresh juice of t lie poison-ash, applied to the feet,

is said by Hughes, in his Natural History of Barbadoes,

to kill the vermin called by the West Indians cliigers.

The resin called gum copal is from the rhus copallinum.

See (opal.
RHYME. See Poetry,
RHYTHMICAL, in music, an epithet applied to the

property or quality, in the ancient melopoeia and modern
melody, by which the cadences, accents and quantities,

are regulated and determined.

RIAL, or Rval. See Cory.
Rial, or Royal, is also the name of a piece of gold,

anciently current among us for ten shillings.

RIBBAND, or Ribiion, a narrow sort of silk, chiefly

used for head ornaments, badges of chivalry, &c.

RIBES, the currant and gooseberry-bush, a genus of

the monogynia order, in the pentandria class of plants,

and in the natural method ranking under the 36th order,

pomacese. There are five petals, and stamina insert-

ed into the calyx; the style is bifid; the berry poly-
spermous, inferior. The currant and gooseberry were
long considered each as a separate genus; ribes the cur-

rant, and grossularia the gooseberry; but they are now
joined together, the grossulary being made a species

of ribes; all the currant kinds having 'inermous or

thornless branchess, and racemous clusters of flowers

and fruit; and the gooseberry having spinous branches,

and flowers and fruit for the most part singly.

There are ten species of the curraut-tree, two of which,

and their varieties, merit culture for their fruit: all are

inermous or unarmed, having no thorns on the branches.

1. The rubrum, grows naturally in woods and the

hedges in most parts of Europe, and comprises all sorts

of red and white currants; as common small red currant,

large-bunched red currant, Champaigne pole-red currant,

common small white currant, large white Dutch currant,

yellow blotched Leaved currant, silver-striped-leaved,

gold-striped-leaved, gooseberry-leaved. All these sorts

are varieties of on- species, ribes rubrum, or common
red Currant; it b<'na: the parent from which all the others

w< >c first obtained from the seed, and improved by cul-

ture.

2. The nigrum, or black-currant tree. The fruit of

this species being of a strong flavour, and somewhat
physical reKsh, is not generally liked: it, however, is ac-

counted very wholesome. There is also made of it a
syrup of high estimation for sore throats and quinsies.

There is a variety called the Pennsylvania!] black currant,

having smaller shoots, and leaves not strong-scented, and
small fruit but of little value.

Of the gooseberry, there are seven species. The most
remarkable are,

I. The grossularia, or rough hairv gooseberry bush.

It consists of many varieties, of different sizes and co-

lours.

2. The rcciinatum, or reclinated broad-leaved goose-

berry bush.

3. The,oxyacanthoicles, or oxyacantha-leaved goose-

berry, with largish trilobate hawthorn leaves.

4. The uva crispa, or smooth gooseberry.

5. The cynosbati, or prickly- fruited gooseberry-bush,

has a shrubby stem and branches, armed with spines,

mostly at the axillas, and prickly fruit in clusters.

RIBS. See Anatomy.
RICCIA, a genus of the natural order of algae, be-

longing to the cryptogamia class of plants. There is no
calyx, but a vesicular cavity within the substance of the

leaf. There is mo corolly; the antherse are cylindrical

and sessile, placed on the germen, which is turbinated;

the stile is filiform, perforating the anthera; and the

seed-case is spherical, crowned with the withered antlte-

isq; the seeds are hemispherical and pedicellated. There
are five species.

RICHARDIA, a genus of the monogynia order, in the
hexandria class of plants, and in the natural method
ranking under the 47th order, stellatse. The calyx is

sexpartite; the corolla monopetalous and subcylindrical;

and there are three seeds. There is one species, a herb
of Vera Cruz.
RICHERIA, a genus of the class and order dicecia

pentandria. The capsule is cortical, six-valved, three-
celled; seeds solitary; stile trifid. There is one species,
a tree of the West Indies.

RICINUS, or Palma Christi, a genus of the mona-
delphia order, in the moncecia class of plants, and in
the natural method ranking under the 38th order, tri-

cocc?e. The male calyx is quinquepartite; there is no
corolla; the stamina numerous. The female calyx is

tripartite; there is no corolla, but three bifid styles, with
a trilocular capsule, and a single seed. There are six
species, of which the most remarkable is the communis,
or common palma Christi. This tree is of speedy growth,
as in one year it arrives at its full height, which seldom
exceeds twenty feet. The trunk is subligneous; the pith
is large; the leaves broad and palmated; the flower-spike
is simple, and thickly set with yellow blossoms in the
shape of a cone; the capsules are triangular and prickly,
containing three smooth grey mottled seeds. When the
bunches begin to turn black, they are gathered, dried in
the sun, and the seeds picked out. They are afterwards
put up for use as wanted, or for exportation.

Castor oil is obtained cither by expression or by decoc-
tion. The first method is practised in England; the lat-
ter in Jamaica. It is common first to parch the nuts or
seeds in an iron pot over the fire; but this gives the oil

an empyreumatic taste, smell, and colour; and it is best
prepared in the following manner: A large iron pot or
boiler is first prepared, and half-filled with water. The
nuts are then beaten in parcels in deep wooden mortal's
and after a quantity is beaten, it is thrown into the
iron vessel. The fire is then lighted, and the liquor is
gently boiled for two hours, and kept constantly stirred.
About this time the oil begins to separates, and swims on
the top, mixed with a white froth, and is skimmed off till

no more rises. The skimmings are heated in a small
iron pot, and strained through a cloth. When cold, it' is
put up in jars or bottles for use.

Castor oil, thus made, is clear and well flavoured and
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it put into propsr bottles will keep sweet for years. The
expressed castor oil soon turns rancid, because tbe muci-
laginous and acrid parts of the nut are squeezed out with

the oil. On this account the preference is given to well-

prepared oil by decoction. An English gallon of the seeds

yield about two pounds of oil, which is a great propor-

tion.

Before the disturbances in America, the planters im-

ported train oil for lamps and other purposes about sugar-

works. It is now found that the castor oil can be pro-

cured as cheap as the fish oil of America. It burns clear-

er, and has not any offensive smell. This oil. too, is fit

for all the purposes of the painter, or for the apothecary
in ointments and plasters. As a medicine, it purges with-

out stimulus, and is so mild as to be given to infants

soon after birth. All oils are noxious to insects, but the

castor oil kills and expels them. It is generally given as

a purge after using the cabbage-bark some days.

The ricinus Americanus grows as tall as a little tree,

and is so beautiful that Miller says it deserves a place in

every curious garden, and he planted it himself at Chelsea.

It expands into many branches; the leaves are sometimes

two feet in diameter, and the stem as large as a middle-

sized broom-staff: towards the top of the branch it has a

cluster of flowers, somewhat resembling a bunch of

grapes; the flowers are small and staminous, but on the

body of the plant grow bunches of rough triangular husks,

each containing three speckled seeds; generally somewhat

less than horse-beans; the shell is brittle, and contains

white kernels of a sweet, oily, and nauseous taste. From
this kernel the oil is extracted; and if the medicine should

become officinal, the seeds may be imported at a reaso-

ble rate, as the plant grows wild and in great plenty in

all the British and French American islands.

Of the ricinus communis, there are a great many varie-

ties; all of them fine majestic plants, annual, or at most

biennial, in this country; but in their native soil they are

said to be perennial both in root and stem. They are

propagated by seeds sown on a hotbed, and require the

same treatment as other tender exotics.

RICKETS. See Infancy.
RICOTIA, a genus of the siliquosa order, in the tctra-

dynamia class of plants, and in the natural method rank-

ing under the 39th order, siliquosge. The siliqua is uni-

locular, oblong, and compressed, with plain valvules.

There is one species.

RIDE, in the sea language, is a term variously ap-

plied: thus, a ship is said to ride, when her anchors hold

her fast, so that she does not drive by the force either of

the wind or tide. A ship is said to ride across, when she

rides with her fore and main yards hoisted up to the

hounds, and both yards and arms topped alike. She is

said to ride well, when she is built so as not to overheat

herself in a head-sea, the waves over raking her from stem

to stern. To ride athwart, is to ride with her side to the

tide. To ride betwixt wind and tide, is to ride so that

the wind has equal force over her one way, and the tide

the contrary way. If the wind has more power over the
ship than the tide, she is said to ride wind-road, or to

rifle a great wind.
RIDEAC, in fortification, is a small elevation of earth,

extending lengthwise on a plain, and serving to cover a
camp, or to give an advantage to a post. Riueaus are

also convenient for those who would besiege a place, and
serve to secure the workmen in their approaches to the

foot of a fortress.

RIDERS, in a ship, are large timbers, both in the

hold and aloft, bolted on to other timbers to strengthen
them, when the ship is discovered to be too siigthly built.

RIDING-CLERK, one of the six clerks in chancery,
who, in his turn, annually keeps the controlmcnt-books
of all grants that pass the great seal that year.

RIKNS ARREAR, in law, is a plea used in an action

of debt, for arrearages of accounis, by which the defen-

dant alleges, that there is nothing in arrear.

RIFLE, a fire arm which has the inside of its barrel

cut with from three to nine or ten spiral grooves, so as to

make it resemble a female screw, varying from a commou
screw only in this, that its grooves or rifles are less de-

flected, and approach more to a right line, it being now
usual for the grooves with which the best rifled barrels

are cut, to take about one whole turn in a length of thir-

ty inches. The number of these grooves differs accord-

ing to the size of the barrel and fancy of the workman;
and their depth and width are not regulated by any inva-

riable rule.

Rifles are said to have been known as far back as the

middle of the sixteenth century. See Plate CXVi Rifle,

&c. fig. 1, which represents a cast taken of the inside of

a rifle barrel thirty inches long and T
6^ of an inch in dia-

meter, and in which the grooves take one turn in the

whole length. It will of course be observed, that the ribs

in the drawing represent the grooves in the rifle. The
method of loading them is as follows:

When the proper quantity of powder (one drachm
avoirdupois) is put down at the muzzle, and a piece of
calico or linen is gently rammed down over it as a wad,
a circular piece of strong calico is greased on one side,

and laid on the mouth of the piece with the greased side

downwards; and a bullet of the same size as the bore of

the piece before the grooves were cut, being placed upon
it, is then forced gently down the barrel with it; by whirl)

means, the calico incloses the lower half of the bullet:

and by its interposition between the bullet and the grooves,
prevents the lead from being cut by them, and by means
of the grease slides down, without its being necessary to

use any violent efforts, which would destroy the circular

shape of the bullet.

In order to understand the cause of the superiority of

a rifle-barrel gun over the one with a smooth barrel, it

will be necessary to refer to Mr. Robins's discovery of

the cause of the irregularities which occur in the flight

of projectiles from smooth barrels, which we shall give

in his own words, Tracts on Gunnery, p. 196, kc.
« Almost every projectile, besides the forces we have

hitherto considered, namely, its gravitation, and that

resistance of the air which directly opposes its motion, is

affected by a third force which acts obliquely to its mo-
tion, and in a variable direction; and which consequently
deflects the projectile from its regular track, and from

the vertical plane in which it began to move; impelling
it sometimes to one side, and sometimes to the other, oc-

casioning thereby \evy great inequalities in the repeated
ranges of the same piece, though each time loaded and
pointed in the same manner; and this force operating
thus irregularly, I conceive to be the principal source
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of all that uncertainty and confusion in the art of gunne-

ry, which hath hitherto heen usually ascribed to the dif-

ference of powder. The reality of this force, and the

cause which produces it, will, 1 hope, appeal* from the

following consideration!.

" It will easily he granted, I suppose, that no bullet

can be discharged from the pieces generally in use,

without rubbing against their sides, and thereby acquir-

ing a whirling motion as well as a progressive one. And
as this whirl will, in one part of its revolution, conspire

in some degree with the progressive motion, and in

another part be equally opposed to it, the resistance of

the air on the fore part of the bullet will be hereby af-

fected, and will be increased in that part where the

whirling motion conspires with the progressive and di-

minished where it is opposed to it. And by this means
the whole effort of the resistance, instead of being in a

direction opposite to the direction of the body will be-

come oblique thereto, and will produce those effects al-

ready mentioned. If it were possible to predict the posi-

tion of the axis round which the bullet should whirl, and
if that axis were unchangeable during the whole flight of

the bullet, then the aberration of the bullet by this oblique

force would be in a given direction, and the incurvation

produced thereby would regularly extend the same way,
from one end of its track to the other. For instance: if

the axis of the whirl were perpendicular to the horizon,

then the deflection would be to the right or left; if that

axis were horizontal, and perpendicular to the direction

of the bullet, then the deflection would be upwards or

downwards. But as the first position of this axis is un-

certain, and as it may perpetually shift in the course of

the bullet's flight, the deviation of the bullet is not ne-

cessarily in one certain direction* nor tending to the

same side in one pail of its track that it does in another;

but it more usually is continually changing the tendency

of its deflection, as (he axis, round which it whirls, must
frequently shift its position to the progressive motion by

many inevitable accidents."

To prove, the truth of his theory, Mr. Robins made
the follwing experiments, before several members of the

Royal Society:

"The fust experiment exhibited on this occasion, was
to evince that the whirling motion of a ball, combining

with its progressive motion, would produce such an ob-

lique resistance and deflective power as is herein men-

tioned. For this purpose, a wooden ball, 4j inches di-

ameter, was suspended by a double string about eight or

nine feet long. Now by turning round the ball, and
twisting the double string, the ball when left to itself,

would have a revolving motion given it from the utiswist-

ing of the string again. And if, when the string was
•twisted, the ball whs drawn a considerable distance

from the perpendicular, and there let go; it would at fust,

before it had acquired its revolving motion, vibrate stea-

dily enough in the same vertical plane in which it first

began to move; but when, by the untwisting of the string,

it had acquired a sufficient degree of its whirling moti-

on, it constantly deflected on the right or left of its first

track, and sometimes proceeded so far as to have its di-

rection at right angles to that in which it began its mo-
tion; and this deviation was not produced by the action

of the string itself, but appeared to be entirely owing to

the resistance being greater on the one part of the lead-

ing surface of the globe than on the other. For the devi-

ation continued when the string was totally untwisted,

and even during the time that the string, by the motion

the globe had received, was twisting the contrary way.

And it was always easy to predict, before the ball was
let go, which way it would deflect, only by considering

on which side the whirl would be combined with the pro-

gressive motion, for on that side always the deflecting

power acted; as the resistance was greater here, than on

the side where the whirl and progressive motion were

opposed to each other.

« This experiment is an incontestible proof, that, if

any bullet, besides its progressive motion, hath a whir-

round its axis, it will be deflected in the manner here de-

scribed. And as it is scarcely possible to suppose, but

that every bullet, discharged from the pieces now in com-
mon use, must receive such a whirl from its friction

against the sides of the piece, the proposition might per-

haps be safely rested on this single experiment. But not

to leave any thing doubtful in a subject liable to so much
contestation, I undertook to evince, by an ocular proof,

the reality of this deflection in musquet-balls, even in so

short an interval as a hundred yards. And these experi-

ments having succeeded to the general satisfaction of
those who honoured me with their company, I shall here
describe, as briefly as I can, the manner in which they
were tried, and the conclusions resulting from them.
" As all projectiles in their flight are acted on by the

power of gravity, the deflection of a bullet from its pri-

mary direction, supposes that deflection to be upwards
or downwards in a vertical plane, because in the vertical

plane, the action of gravity is compounded and entangled
with the deflective force. And for this reason, my exper-
iments have been principally directed to the examination
of that deflection, which carries the bullet to the right or
left of the vertical plane, in which it b'gan to move. For
if it appears at any time, that the bullet has shifted from
that vertical plane, in which its motion began, this will be
an incontestable conlirmation of what we asserted. Since
no other power bni that unequal resistance, which we here
insist on, can occasion a body in motion to deviate from
the vertical plane, in which it has once moved.
" Now by means of screens of exceedingly thin paper,

placed parallel to each other at proper distances, this

deflection in question may be many ways investigated.

For by firing bullets which shall traverse these screens,

the flight of the bullet may be traced out; and it may ea-

sily appear, whether they do or do not keep invariably

to one vertical plane. This examination may proceed on
three different principles, which I shall here separately

explain.
" For first, an exact vertical plane may be traced out

upon all these screens, by which the deviation of any sin-

gle bullet may be more readily investigated, only by
measuring the horizontal distance of its trace from the

vertical plane thus delineated, and by this means the ab-
solute quantity of its aberration may be known.
" Or if the description of such a vertical plane should

he esteemed a matter of difficulty and nicety, a second
method may be followed; which is that of resting the
piece in some fixed notch or socket, so that though the
piece may have some little play to the right and left, yet
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all the lines, in which the bullet ran be directed, shall in-

tersect each other in the centre of that fixed socket; by

this means, if two different shot arc fired from the piece

thus situated, the horizontal distances of the traces

made by the two bullets on any two screens, ought to be

in the same proportion to each other as the respective

distances of the.se screens from the socket, in which the

piece was laid. And if these horizontal differences differ

from that proportion, then it is certain, that one of these

shot at least hath deviated from a vertical plane, al-

though the absolute quantity of that deviation cannot be

hence assigned,- because it cannot be known, what part

of it is to be imputed to one bullet, and what to the other.

" But if the constant and invariable position of the

notch or socket, in which the piece was placed is thought

too hard an hypothesis in this very nice affair; the third

method, and which is the simplest of all. requires no

niore than, that two shot be fired through three screens,

without any regard to the position of the piece each time.

For, in this case, if the shots diverge from each other,

and both keep to a vertical plane, then if the horizontal

distances of their traces on the first screen be taken from

the like horizontal distances on the second and third, the

two remainders will be in the same proportion with the

distances of the second and third screen from the first.

And if they are not in this proportion, then it will be

certain, that one of them at least hath been deflected from

the vertical plane; though here, as in the last instance,

the quantity of that deflection in such will not be known.
<« All these three methods 1 have myself made use of

at different times, and have ever found the success

agreeable to my expectation. But what I thought the

most eligible for the experiments, which 1 proposed to

show to the society, was a compound of the two last, and

the apparatus was as follows:

u On , being the first day appointed for these

trials, the weather was unfavourable, and the experi-

ments on that account more confused than could have

been wished, though they were far from inconclusive. But

on the next Thursday two screens were set up in the large

walk in the Charter-house garden; the first of them at 250

feet distance from the wall (which wall was to serve for a

third screen), and the second two hundred feet from the

same wall. And at fifty feet before the first screen, or

at 300 feet from the wall, there was placed a large block,

weighing about 200 lb. weight, and having fixed into it

an iron bar with the socket at its extremity, in which

the piece was to be laid. The piece itself was of a com-

mon length, and was bored for an ounce ball. It was
each time loaded with a ball of 17 to the pound (so that the

windage was extremely small) and with a quarter of an

•mice of good powder. The screens were made of the

thinnest tissue-paper; and the resistance they gave to the

bullet (and consequently their probability of deflecting

it) was so small, that a bullet lighting one time near the

extremity of one of the'screens, left a fine thin fragment

of it towards the edge entire, which was so very weak,
that it appeared difficult to handle it without breaking.
These things thus prepared, five shot were made with

the piece rested in the notch described above; and the

horizontal distances between the first shot, which was
taken as a standard, and the four succeeding ones, both

on the first and second screen, and on the wall, measur-
ed in inches, were as follows:

1 to 2

1st screen £d screen wall

2 1,75 R 3,15 R 16,7 R
3 10, L 15,6 L 69,25 L
4 1,25 L 4,5 L 15,9 L
5 2,15 L 5,1 L 19,0 L

" Here the letters R and L denote, that the shot in

question went either to the right or left of the first.

« If the position of the socket in which the piece was

placed, be supposed fixed (and I presume no person then

present conceived, during these trials, that it could pos-

sibly vary the tenth of an inch from its first situation),

then the horizontal distances, measured above on tbo

first and second screen, and oft the wall, ought to be in

the proportion of the distances of the 1st screen, the 2d

screen, and the wall, from the socket. But, by only look-

ing over these numbers, it appeals, that none of them

are in that proportion; the horizontal distance of the 1st

and 3d (for instance) on the wall being above nine inch-

es more than it should be by this analogy.

«< If without supposing the invariable position of the

socket, we examine the comparative horizontal distan-

ces according to the third method described above, we

shall in this case discover divarications still more extra-

ordinary. For by the numbers set down it appears, that

the horizontal distances of the 2d and 3d shot on the

two screens, and on the wall, are as under:

1st screen 2d screen wall

11,75 18,75 15,95

** Here, if, according to the rule given above, the dis-

tance on the flrst screen be taken from the distances on

the other two, the remainder will be 7, and 74,2; and

these numbers, if each shot kept to a vertical plane,

ottght to he in the proportion of 1 to 5, that being the

proportion of the distances of the second screen and of

the wall from the first. But the last number 74,2 ex-

ceeds what it ought to be by this analogy, by 39,2; so

that between them there is a deviation from the vertical

plane of above 39 inches, and this too in a transit of lit-

tle more than eighty yards.

** But further, to show that these irregularities do not

depend upon any accidental circumstances of the balls

fitting or not fitting the piece, there were five shot more

made with the same quantity of powder as before; but

with smaller bullets, which ran much looser in the piece.

And the horizontal distances being measured in inches

from the trace of the first bullet to each of the succeed-

ing ones, the numbers were as follow:

1st screen 2d screen wall

1 to 2 15,6 R 31,1 R 94,0 R
3 6,4 L 12,75 L 23,0 L
4 4,7 R 8,5 R 15,5 R
5 12,6 R 24,0 R 63,5 R

'

" Here again, on the supposed fixed position of the

piece, the horizontal distance on the wall, between the

first and third, will be found to be above fifteen inches

less than it should be, if each kept to a vertical plane.

And like irregularities, though smaller, occur in every

other experiment. And if they are examined according

to the third method set down above, and the horizontal

distances of the third and fourth, for instance, are com-

pared, these on the first and second screen, and on the

wall, appear to be thus:

1st screen 2d screen wall

11,1 21,25 38,5
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taken from the other two; the remainders will be 10,15

and 27,4; where the least of them, instead of being five

times the first, as it ought to he. is 23,35 short of it. So

that here there is a deviation of above 23 inches.

" From all these experiments the deflection in ques-

tion seems tu be incontestable evinced. But to give some
farther tight to this subject, I took a barrel of the same
bore, with that hitherto used, and bent it at about three

or four inches from its muzzle to the left, tbe bend
making an angle of 3° or 4° with the axis of the piece.

This piece, thus bent, was fired with a loose ball and
the same quantity of powder hitherto used, the screens of

the last experiment being still continued. It was natural

to expect that if this piece was pointed by the general

direction of its axis, tbe ball would be canted to the,left

of that direction by the bend near its mouth. But as

the bullet, in passing through that bent part, would, as

I conceived, be forced to roll upon the right-hand side

of the barrel; and thereby the left side of the bullet

would turn up against tbe air, and would increase the

resistance on that side; I predicted to tbe company then

present, that if the axis on which the bullet whirled did

not shift its position after it was separated from the piece,

then, notwithstanding tbe bend of the piece; to the left,

the bullet itself might be expected to incurvatc towards
the right; and this, upon trial, did most remarkably
happen. For one of the bullets fired from this bent piece,

passed. through the first screen about 1| inch distant

from the trace of one of the shot fired from the straight

piece in tbe last set of experiments. On tbe second

screen the traces of the same bullets were about three

inches distant, the bullet from the crooked piece passing

on both screens to tbe left of the other; but comparing

the places of these bullets on the wall, it appeared that

1he bullet from tbe crooked piece, though it diverged

from the track of the other on the two screens, bad new
crossed that track, and was deflected considerably to the

right of it; so that it was obvious, that, though the bullet

from the crooked piece might at first be canted to the

left, and had diverged from tbe track of the other bullet,

with which it was compared; yet by degrees it deviated

again to the .right, and a little beyond the second screen

crossed that track, from which it before diverged; and on
the wall was deflected fourteen inches, as 1 remember,
on the contrary side. And this experiment is not only

the most convincing proof of the reality of this deflection

here contended for; but is likewise the strongest confir-

mation, that it is brought about in the very manner, and
by the very circumstances, which we have all along
described.

<• T<> prevent this irregularity, rilled barrels arc made
use of: and here it happens, that when the pieee is fired,

the zone of the bullet follows the sweep of the rifles: and
thereby, besides its progressive motion, acquires a circu-

lar motion round the axis of tbe piece, which circular
motion will be continued to the bullet, after its separa-
tion from the piece; by which means a bullet discharged
from a rifled barrel is constantly made to whirl round
an axis, which is Coincident with the line of its flight.

And hence it follows, that the resistance on the foremost
surface of the bullet is equally distributed round the
pole of its circular motion; am! acts with an equal ef-

fort on every side of the line of direction; so that this

resistance can produce no deviation from that line. And
(which is still of more importance), if by tbe casual ir-

regularity of the foremost surface of the bullet, or by
any other accident, the resistance should be stronger on
one side of the pole of the circular motion than on the

other; yet, as the place, where this greater resistance

acts, must perpetually shift its position round the line in

which the bullet flies, the deflection, which this inequali-

ty would occasion, if it acted constantly with the same
given tendency, is now continally rectified by the vari-

ous and contrary tendencies of that disturbing force, du-

ring the course of one revolution.

** This perpetual correction of a deflective effort on
tbe foremost surface of the bullet, in consequence of the
revolution of the bullet round the line of its direction,

may perhaps be exemplified, by considering what hap-
pens to a castle-top, whilst it spins upon its point. For
it will be easily acknowledged, that this, without its re-

volving motion, could not continue for the least portion
of time in that situation. And if we examine how this

happens, we shall find, that, though its centre of gravity
is not exactly over tbe point it spins on, yet that inequal-
ity cannot instantly bring it to the ground according to
its natural effort; because, during one revolution, the cen-
tre of gravity preponderates on every side of the top;
and thereby raises it as much in one place, as it depress-
ed it in another. And this reasoning (supposing that
the tendency of the centre ofgravity of the top to descend,
be analogous to the action of the unequal resistance on
the foremost surface of a bullet fired from a rifled bar-
rel) will easily explain bow, notwithstanding that ine-
quality, the bullet keeps true to its track without deflec-
tion. And what is here advanced, is farther confirmed
by the general practice with regard to arrows. For it
is well known to every archer, that the feathers of an
arrow are placed in a spiral form, so as to make the ar-
row spin round its axis; without which it would be ob-
vious to the. eye, that the arrow undulated in the air, and
did not keep accurately to its direction. And it is owing
to the same principle, that every school-boy finds him-
self under the necessity of making his shuttle-cock spin,
before he can depend upon the truth of its flight.

« This is tbe general theory of the motion of bullets
discharged from rifled pieces; and it is fuun I by experi-
ment, that their actual motions correspond very well
with these speculations. For the exactness which those
who are dextrous in the use of these pieces attain to, is

indeed wonderful: and that at such distances, that if the
bullets were fired from the common pieces, in which the
customary aberration takes place, not one in twenty of
them could ever be traced.

"This may suffice as to the general idea of the form
and convenience of a rifled piece: am! here it*wiiJ he ex-
pedient to insert some experiments, by which it will
appear, how well it answers the purpose I have men-
tioned above; T mean that of keeping the ball to its regu-
lar track, by preventing that deflection, which, as' we
have seen, takes place in the bullets fired from the com-
mon pieces.

"And first T considered, that in consequence of the
reasoning: about the manner in which it produces this
effect; it should follow, that the same hemisphere of the
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bullet which lies foremost in the piece, must continue

foremost daring the whole course of its flight.

"To examine this particular, 1 took a rilled barrel

carrying a bullet of six to the pound; but instead of its

leaden bullet, I used a wooden one of the same size,

made of a soft spongy wood, which bent itself easily in-

to the rifles without breaking. And, firing the piece

thus loaded against a wall at such a distance, as the bul-

let might not be shivered by the blow; I always found,

that the same surface, which lay foremost in the piece,

continued foremost without any sensible deflection, du-

ring the time of its flight. And this was easy to he ob-

served, by examining the bullet; as both the marks of

the rifles, and the part that impinged on the wall, were

sufficiently apparent.
« Now, as these wooden bullets were but the sixteenth

part of the weight of those of lead; I conclude, that if

there had been any unequal resistance or deflective pow-

er, its effects must have been extremely sensible upon

this light bodv; and consequently in some of the trials I

made, the surface, which came foremost from the piece,

must have been turned round into another situation.

« But again, I took the same piece, and loading it now
with a leaden ball, I set it nearly perpendicular, sloping

it only three or four degrees from the perpendicular, in

the direction of the wind; and firing it in this situation,

the bullet generally continued about half a minute in the

air, it rising by computation to near three quarters of a

mile perpendicular height.

" In these trials 1 found, that the bullet commonly
came to the ground to the leeward of the piece, and at

such a distance from it, as nearly corresponded to its

angle of inclination, and to the effort of the wind; it usu-

ally falling not nearer to the piece than a hundred, nor

farther from it than a hundred and fifty yards. And
this is a strong confirmation of the almost steady flight

of this bullet for about a mile and a half. For were the

same trial made with a common piece, I doubt not that

the
r

deviation would often amount to half a mile, and per-

haps considerably more; though this experiment would

be a very difficult one to examine, on account of the lit-

tle chance there would be of discovering where the ball

fell."

It now remains to speak of the sights, which, although

they do not constitute the essential part of a rifle, as

they may be used with a plain bored barrel; yet as that

is seldom done, and as they are always used with a ri-

fle, it will not be proper to omit mentioning them.

It may be strictly said, that no part of the path of a

bullet when fired from a rifle or musket is in a right line,

as gravity acts upon the bullet the instant it quits the

mouth of the piece; and although at a short distance the

effect is not very perceptible, yet it is considerably so at

100 yards; and at 200 yards, the ball would probably

strike the ground before it could reach the oliject aimed

at. To remedy this inconvenience, it is found necessa-

ry to aim exactly at such a height above the object, as

the ball would have been depressed to, by the power of

gravity, had it been aimed at it point-blank; so that if we
suppose this depression to be a foot in a hundred yards,

we must aim a foot above the object. But here another
inconvenience arises; for if we aim above the object by
raising the muzzle of the piece, the object is excluded

from our view by the intervention of the barrel; so that

we are prevented from mcauring the distance with the

eye, and instead of one, are liable to aim two or three

feet above it.

This second difficulty is removed by depressing the

breech of the gun, instead of elevating the muzzle; and
the quantity of the depression is measured with great

nicety by what are called the sights.

On the upper surface of the barrel, at right angles with

its axis, is fixed a piece of flat thin iron (see Plate CXVI.
fig. 3), about six inches from the breech, and on the cen-

tre of its top. a small square notch is filed. This is call-

ed the back sight. The front sight is nothing more than

the small knob of iron or brass, which is fixed on all

fowling-pieces, about half an inch from the muzzle.

When aim is taken, the eye is raised over the back sight,

till the front sight appears through the notch, which is

then brought upon the object, and forms the right line

ABCD, fig. 2.

But here it is evident, that the breech of the barrel is

depressed in the proportion of the height of the back

sight B; that the axis of the barrel forms an inclined

plane with the right line ABC; that the course of the

ball if not acted upon by gravity, would be in the line

ECF; and that the ball would strike at G, considerably

above the object D. But being depressed in its course

by the law of gravity, it will make the curve H and de-

cend to D.
By looking at the figure it is immediately seen, that

if the object aimed at had been at J, or any point nearer

than D, the ball would have passed over it; and if it had

been at K,or farther than D, it would have passed under

it. The height of the back sight must be regulated by
experiment. The government rifles have only one fixed

sight, which are intended for 200 yards; but if an enemy
is seen at 100 yards, aim must be taken at the knee; if

at 150, below the middle. At 250 yards, the head must

he aimed at; and at 300, the sight becomes useless, as

it would be necessary to aim over his head, and then

the inconvenience before mentioned recurs; to prevent

which, the folding or additional sights are used as in fi-

gures, where the sight A is calculated for 150, B for 200,

and C for 300 yar is; beyond which distance it becomes

almost useless to fire at any object of the size of a man.

M. Robins, who has done more on this subject than

any other person, concludes an excellent paper with pre-

dicting, that whatever state shall thoroughly compre-

hend the nature and advantages of rifled- barrel pieces;

and having faciliated and completed their construction,

shall introduce into their armies their general use, with

a dexterity in the management of them; will by this

means acquire asiiperority, which will almost equal any

thing that has been done at any time by the particular

excellence of any one kind of arms; and will perhaps fall

but little short of the wonderful effects, which history

relates to have been formerly produced, by the first in-

ventors of fire-arms.

RIGGING of a ship, is all her cordage and ropes,

belonging to her masts, yards, &.c. See Ship-building.

RIGHT, in geometry, signifies the same with straight:

thus a straight line is called a right one.

Right, in law, wot only denotes property, for which

a writ of rightlies, but also any title or claim, either by
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virtue of a condition, mortgage, &c. for which no action

is given by la*'* but an entry only.

By stat. 1 Will, and Mar. cap. ii, the following par-

ticulars relating to the ill conduct of king James II. were

declared to be illegal, and contrary to the ancient rights

and liberties of the people, viz. his exercising a power
of dispensing with, and suspending of, laws; his levying

money without consent of parliament; violating the free-

dom of elections; causing partial and corrupt jurors to

be returned on trials, excessive bail to be taken, and ex-

cessive fines to be imposed, as well as cruel punishments

to be intlicted, Ace.

RIM, in a watch, or clock, the edge or border of the

circumference or circular part of a wheel.

RING, in navigation and astronomy, a brass instru-

ment, made in the form of a ring, and serving to take al-

titudes of the sun. See Plate CXXVI. Miscel. fig. 2ft 9.

At C is a small hole, in the direction CD, which is

perpendicular to CE; this hole is precisely 45° from A.
and CE is parallel to the verticil diameter AB. From
C, as a centre, they describe a quadrant of a circle CED;
which being nicely divided into 90°, they mark upon the

internal surface of the ring the places where rays, drawn
from C to these degrees, cut the said surface.

To use this ring, they hold it up by the swivel, and
turn the side with the hole C towards the sun; and then

the sun-beams passing through the hole, make a lumin-

ous spot among the degrees, whereby the altitude is

found. Some prefer the ring to the astrolabe, by reason

its divisions are larger; however, it is far from being

exact enough to be much depended on in astronomical

observations, which are better made by quadrants. Sec

Astuolaue, and Quadrant.
RIOT, in law. When three persons or more shall as-

semble themselves together, with an intent mutually to

assist one another, against any who shall oppose thein

in the execution of some enterprise of a private nature,

with force or violence, against the peace, or to the mani-

fest terror of the people, whether the act intended was

of itself lawful or unlawful; if they only meet for such a

purpose or intent, though they shall after depart of their

own accord without doing any thing, this is an unlaw-

ful assembly. 1 Haw. 155.

If after their first meeting, they shall move forwards

towards the execution of any such act, whether they put

their intended purpose into execution or not; this accord-

ing to the general opinion is a riot. Id.

By 34 Ed. Ire. c. 1, it is enacted, that if a justice

find persons riotously assembled, he alone has not only

power to arrest the offenders, and bind them to their

good behaviour, or imprison them if they do not offer

good bail: but he may also authorize others to arrest them,

by a hare vernal command, without other warrant; and
by force thereof the persons so commanded, may pursue
and arrest the offenders in his absence as well as presence.

It is also said, that after any riot is over, any one jus-

tice may send his warrent, to arrest an_> person who was
concerned in it, and that he may send him to gaol till

he shall find sureties for his good behaviour. 1 Haw.
160.

The punishment of unlawful assemblies, if to the num-
ber of twelve, may be Capital) according to the cir-

cumstances which attend them: but from the number
Vol. hi. 52

of three to eleven, is by fine and imprisonment only.

The same is the case by riots and routs by the common
law, to which the pillory in very enormous cases has
been sometimes superadded. 4 Black, c. 11.

By stat. 1 Geo. I. cap. 5, if any persons to the number
of twelve or more, unlawfully and riotously assembled,

continue together for an hour, after being required, by
a justice of the peace, or other magistrate, to disperse,

they shall be deemed guilty of felony without benefit of
clergy. However, prosecutions upon this statute must
be begun within one year after the offence is committed.
RITE, among divines, denotes the particular man-

ncrof celebrating divine service, in a particular country.

RITTERA, a genus of the cla^s and order polyan-
dria monogynia. The calyx is four-leaved; petal one;

legume one-celled, two-valved. There are five species,

trees of the West Indies.

RITUAL, a book directing the order and manner to

be observed in celebrating religious ceremonies, and per-
forming divine service, in a particular church, diocese,
order, or the like.

RIVERS. With any person who has carefully observ-
ed the course of rivers, and traced them to their sour-
ces, there can be little doubt that they are formed by the
confluence of springs, or of the little streams or rivulets
that issue from them; with perhaps the exception of those
rivers which proceed from lakes, where the reservoir is

ready formed, and generally by the same means.
In the beginning of the present century, the philoso-

phical world was agitated by a debate concerning the
origin of those waters which are necessary for the supply
of rivers, &c. One party contended strongly for the
existence of a large mass of water within the bowels of
the earth, which supplied not only the rivers but the
ocean itself; at the head of these we* may place the inge-
nious but fanciful Burnet. The French philosophers,
on the contrary, asserted, that the waters of the ocean
were conveyed back by some subterraneous passages to
the land, and being filtrated in their passage, returned
again to the sea in the course of the rivers: but this opi-
nion appears contrary to all the known principles of hy-
drostatics.

In opposition to these hypotheses, our illustrious coun-
trymen Halley contended that the process of evapora-
tion, and the immense deposition of water in consequence
of U, were fully adequate to the whole supply. If, indeed,
we consider the immense quantity of water which is con-
tinually carried up into the atmosphere by evaporation
(see Evaporation), and consider that this is a process
which is continually fping on, not only from the ocean
but from the rivers themselves, and from the whole sur-
face of the earth, we shall see but little reason to doubt
of Dr. Halley's hypothesis; but may reasonably con; hide,
that this kind of circulation is carried on through all

nature; and that the sea receives back again through the
channel of the rivers, that water which it parts with to
the atmosphere.

All rivers have their source either in mountains, or
elevated lakes; and it is in their descent from these, that
they acquire that velocity which maintains their future,
current. At first their course is generally rapid and
headlong; but it is retarded in its

j mrney hy the c >nti-
nual friction against its banks, by the many obstacles it
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meets to divert its stream, ami by the plane's generally

becoming more level as it approaches towards the sea.

Jtivcrs, as every body has seen, are always broadest

at the mouth, and narrower towards their source. But
what is less known, and probably more deserving curi-

osity, is, that they run in a more direct channel as they

immediately leave their sources,- and that their sinuosi-

ties and turnings become more numerous as they pro-

ceed. It is a certain sign among the savages of North
America, that they are near the sea when they find the

rivers winding, and every now and then changing their

direction. And this is even now become an indication to the

Europeans themselves, in their journeys through those

trackless forests. As those sinuosites, therefore, increase

as the river approaches the sea, it is not to be wondered
at, that they sometimes divide, and thus disembogue by
different channels. The Danube disembogues into the

Euxine by seven mouths; the Nile, by the same number;
and the Wolga, by seventy.

The largest rivers of Europe are, first, the Wolga,
which is about six hundred and fifty leagues in length,

extending from Reschow to Astrachan. It is remarkable
of this river, that it abounds with water during the sum-
mer months of May and June; but all the rest of the year
is so shallow as scarcely to cover its bottom, or allow a
passage for loaded vessels that trade up its stream. The
next in order is the Danube. The course of this is about
four hundred and fifty leagues, from the mountains of

Switzerland to the Black Sea. The Don, or Tanais,
which is four hundred leagues from the source of that

branch of it called the Softna, to its mouth in the Euxine
Sea. In one part of its course it approaches near the

Wolga; and Peter the Great had actually begun a canal,

by which he intended joining those two rivers; but this

he did not live to finish. The Nieper, or Borysthenes,

which rises in the middle of Muscovy, and runs the

course of three hundred and fifty leagues, to empty itself

into the Black Sea. The Old Cossacks inhabit the banks
and islands of this river; and frequently cross the Black
Sea, to plunder the maritime places on the coasts of Tur-
key. The Dwina, which takes its rise in a province of

the same name in Russia, that runs a course of three

hundred leagues, and disembogues into the White Sea,

a little below Archangel.

The largest rivers of Asia are, the Hoanho, in China,

which is eight hundred and fifty leagues h- length, (im-

puted from its source at Raja Ribron, to its mouth in the

Gulph of Changi. The Jenisca of Tartary, about eight

hundred leagues in length, from the lake Selinga to the

Icy Sea. This river is, by soi-se, supposed to supply

most of that great quantity of drift-wood which is seen

floating in the seas, near the Arctic circle. The Oby, of

five hundred leagues, running from the lake'of Kila into

the Northern Sea. The Amour, in Eastern Tartary,

whose course is about five hundred and seventy-five

leagues, from its source to its entrance into the sea of

Kamtsctiatka. The Kiam, in China, five hundred and

fifty leagues in length. The Ganges, one of the most

noted rivers in the world, and about as long as the former.

It rises in the mountains which separate India from

Tartary; and running through the dominions of the

Great Mogul, discharges itself by several mouths into

the ba> of Bengal. It is not only esteemed by the Iitdi-

2

ans for the depth and pureness of its stream, but for a
which they believe to be in its waters.

It Is annually by several hundred thousand pil-

grims, who pay their devotions to the river as to a god;
for savage simplicity is always known to mistake the
blessings of the Deity for the Deity himself. They carry
their dying friends, from distant countries, to expire on
its banks, and to be buried in its stream. The water is

lowest in April or May; but the rains beginning to fall

soon after, the flat country is overflowed for several miles,

till about the end of September; the waters then begin to

retire, leaving a prolific sediment behind, that enriches
the soil, and, in a few days time, gives a luxuriance to

vegetation, beyond what can be conceived by an Eu-
ropean. Next to this may be reckoned the still more ce-

lebrated river Euphrates. This rises from two sources,

northward of the city Erzerum, in Turcomanto; and
unites about three days journey below the same, whence,
after performing a course of five hundred leagues, it falls

into the Gulph of Persia, fifty miles below the city of

Bassora in Arabia. The river Indus is extended, from
its source to its discharge into the Arabian sea, four

hundred leagues.

The largest rivers of Africa are: the Senegal, which
runs a course of not less than eleven hundred leagues,

comprehending the Niger, which some have supposed
to fall into it. Later accounts, however, seem to affirm

that the Niger is lost in the sands, about three hundred
miles up from the western coasts of Africa. Be this as

it may, the Senegal is well known to be navigable for

more than three hundred leagues up the country; and
how much higher it may reach is not yet discovered, as
the dreadful fatality of the inland parts of Africa not
only doters curiosity, but even avarice, which is a much
stronger passion. The celebrated river Nile is said to

be nine hundred and seventy leagues, from its source

among the mountains of the Moon, in Upper Ethiopia,

to its opening into the Mediterranean Sea. Upon its

arrival in the kingdom of Upper Egypt, it runs through

a rocky channel, which some late travellers have mis-

taken for its cataracts. In the beginning of its course,

it receives many lesser rivers into it; and Pliny was

mistaken, in saying that it received none. In the be-

ginning also of its course, it has many windings; but,

for above three hundred leagues from the sea, runs in a

direct line. Its annual overflowings arise from a very

obvious cause, which is almost universal with the great

rivers that take their source near the Line. The rainy

season, which is periodical in those climates, floods the

rivers; and as this always happens in our sunnier, so

the Nile is at that time overflown. From these inunda-

tions the inhabitants of Egypt derive happiness and plen-

ty; and, when the river does not arrive at its accustomed

height, they prepare for an indifferent harvest. It begins

to overflow about the 17th of June; it generally continues

to augment for forty days, and decrease for about as ma-

ny more. The time of increase and decrease, however,

is much more inconsiderable now than it was among the

ancients. Herodotus informs us, that it was a hundred

days rising, and as many falling; which shows that the

inundation was much greater at that time than at present.

M. Buffon has ascribed the present diminution, as well

to the lessening of the mountains of the Moon, by their
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substance having so long been washed down with the

stream, as to the rising of the earth in Egypt, that has

fop so many ages received this extraneous supply. But
we do not find, l>y the buildings that have remained since

the times of the ancients, that the earth is much raised

since then. Besides the Nile in Africa, we may reckon
Zara, and the Coanza, from the greatness of whose
openings into the sea, and the rapidity of whose streams,

we form an estimate of the great distance whence they

come. Their courses, however, are spent in watering de-

serts and savage countries, whose poverty or fierceness

have kept strangers away.
But of all parts of the world, America, as it exhibits

the most lofty mountains, so also it supplies the largest

rivers. The principal of these is the great river Ama-
zon, which, from its source in the lake of Lauricocha,

to its discharge into the Western Ocean, performs a course

of more than twelve hundred leagues. The breadth and
depth of this river is answerable to its vast length; and,

where its width is most contracted, its depth is aug-

mented in proportion. So great is the body of its wa-
ters, that other rivers, though before the objects of ad-

miration, are lost in its bosom. It proceeds after their

junction, with its usual appearance, without any visible

change in its breadth or rapidity; and, if we may so ex-

press it, remains great without ostentation. In some
places it displays its whole magnificence, dividing into

several large branches, and encompassing a multitude of

islands; and at length, discharging itself into the ocean,

by a channel of an hundred and fifty miles broad. Ano-
ther river, that may almost rival the former, is the St.

Lawrence, in Canada, which rising in the lake Assiniboils,

passes from one lake to another, from Christinaux to

Alempigo; and thence to lake Superior; thence to the

lake Hurons; to lake Erie; to lake Ontario; and, at last,

after a course of nine hundred leagues, pours their col-

lected waters into the Atlantic Ocean. The river Mis-
sissippi is more than seven hundred leagues in length,

beginning at its source rear the lake Assiniboils, and
ending at its opening into the Gulph of Mexico. The
river Plata runs a length of more than eight hundred
leagues from its source in the river Parana, to its mouth.
The river Oroonoko is seven hundred and fifty leagues in

length, from its source near Pasto, to its discharge into

the Atlantic ocean.

Such is the amazing length of the greatest rivers; and
even in some of these, the most remote sources very pro-
bably yet continue unknown. In fact, if p the
number of rivers which they receive, and the little ac-
quaintance we have with the regions throug
run, it is not to be wondered at that • di-

vided concerning the sources of most >i the nong
a number of roots by which nourish v< yed to
a stately tire, it is difficult to determi I

• that by
which the free is chiefly supplied; .. the many
branches of a great river, it is eq ffirolt to tell

which is the original. Hence it m; happen, that
a similar branch is taken for the I ream; and its

runnings are pursued and delineate urjudice of some
other branch that better deserved anie and the de-
scription* In this manner, in i ,e the Danube is

known to receive thirty lesser ri the Wolga thirty,
two or thirty-three. In Asia, tbo Hohanno receh

thirty-five; the Jenisca above sixty; the Oby as many:
the Amour about forty; the Nanquin receives thirty

rivers; the Ganges twenty; and the Euphrates about
eleven. In Africa, the Senegal receives more than twenty
rivers; the Nile receives not one for five hundred leagues

upwards, and then only twelve or thirteen. In America,
the river Amazons receives above sixty, and those verv

considerable; the river St. Lawrence about forty, court-

ing those which fall into its lakes; the Mississippi re-

ceives forty; and the river Plata above fifty.

The inundations of the Ganges and the Nile have been
already mentioned, and it might be added, that almost
all great rivers have their periodical inundations from
similar causes. The author already quoted observes,

that, " besides these annually periodical inundations,

there are many rivers that overflow at much shorter in-

tervals. Thus most of those in Peru and Chili have
scarce any motion by night; but upon the appearance of

the morning sun they assume their former rapidity; this

proceeds from the mountain snows, which melting with
the heat, increase the stream, and continue to drive on
the current while the sun continues to dissolve them. ,,

There are some rivers which are said to lose them-
selves in chasms under the earth, and to flow for several
miles in secret and undiscovered channels. On this cir-

cumstance is founded one of the most beautiful fables of
antiquity, relative to the fountain of Arcthusa, in Sicily.

The same thing is affirmed of the Rhine, and even of the
river Mole, in Surrey, which from this circumstance
derives its name. With respect to the two latter rivers,
however, some doubts are entertained of the fact.

On this subject there is a memoir of the academy of
sciences lately published, by the abbe Guettard. " It is

very surprising (he observes) if we reflect on it, that a
river in its course, which is very often very extensive,
should not meet with spongious soils to swallow up its
waters, or gulphs in which they are lost; nevertheless, as
there has been hitherto known but a small number of
rivers whose waters thus disappear, this phenomenon
has been accounted very extraordinary, both by the an-
cients and moderns. Mr. Guettard next describes what
he has observed in several rivers of Normandy, which
are lost and afterwards appear again; these are five in
number, viz. the Rille, the Uhon, the Aure, the river of
Sap-Andre, and the Drome. The three first disappear
gradually, and then come in sight again; the fourth
loses itself entirely by degrees, but afterwards re-appears;
the fifth loses some of its water in its course, and ends by
precipitating itself into a cavity, whence it is never seen
to rise again.

What seems to occasion the loss of the Rille, the Ithon.
and the Aure, is the nature of the soil through which tlie\

pass. M. Guettard has observed that it is in general
porous, and composed of a thick sand, the grains of
which are not well compacted together; it sinks suddenly
down by its ov .. weight in some places, and there forms
great holes; and when the water overflows the meadows,
it frequently makes many cavities in several parts of
them. If we therefore suppose inequalities in the chan-
nels of these rivers, and that there are certain places in
which the water stagnates longer than in others, it most
there dilute the ground, if we may use that expression-
and having carried away the parts which united live
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grains of sand together, those grains will become after-

wards no oilier than a kind of sieve, through which the

waters will filtrate themselves, provided nevertheless

that they find a passage under ground through •.vhich

they may run. This conjecture appears Lo be so well

founded, that each of these tinee rivers loses itself nearly

in the same manner, that is, through cavities which the

people of the country call beioirs, and which swallow up

mole or less according to their largeness. M. Guettard,

who has carefully examined them, remarks, that these

betoirs are holes in the form of a tunnel, whose diameter

and aperture is at least two feet, and sometihRS exceeds

eleven; and whose depth varies in like manner from one

and two feet, to five, six, and even twenty. The Kiile

during the summer season loses almost all its water in

the space of two short leagues; ihe Ithon does very near

the same. But M. Guettard observes something curious

concerning this river, that formerly it was not lost, but

kept its course without any interruption, as appears by
the history of the country; very likely the mud, which
had been collected together in several parts of its channel,

might have occasioned the waters remaining in others,

and have caused many beioirs. This is the more likely,

as the mud having been collected together in the bed of

the river Aure, it appears that, in consequence, the ca-

vities were greatly increased, which makes it lose itself

much sooner than formerly. Besides, possibly an earth-

quake happening in the country might have caused several

subterraneous canals through which the water of the Ithon

has forced its way. In effect, it appears, that a soil's

being porous is not sufficient to cause the loss of a river;

for it' it was, then to do so it would occasion many fens

round about, nor would it renew its course after having
disappeared a certain lime: it must besides, liud ways
under ground through which it may lake ils course. M.
Guettard seems also much inclined lo believe, that there

are, in these parts, subterraneous cavities through which
the waters may flow; and in consequence of ilua he re-

ports a number of facts, all tending to prove the

truth of it, or at least to prove that there must
be hollow quarries serving for strainers to these wa-
ters. Upon which occasion he goes into a discussion
of this question: Are there any subterraneous rivers, and
is the prepossession of some persons in favour of this

particular well founded? He makes it appear by several
instances which he quotes, and by many reasons which
he alleges, that there are a, least very great presumptions
in favour of lids opinion. We are too apt not to look be-

yond the exterior of things: we feel resistance upon the
surface of the earth; when we go deep, we often lind it

compact. Jt is therefore hard tor us to imagine that it

can contain subterraneous cavities sufficient to form
channels forbidden rivers, or for any considerable body
of water; in a word, that it can contain vast caverns;
and jet every thing seems to indicate the contrary. A
fact that is observed in the betoirs of the 'hers concern-
ing which we have spoken, and particular/ of the Rille,
proves in some measure that there are considerable lakes
of waters in the mountains which limit its course: this
fact is, that in winter the greatest part of their betoirs
become springs, which supply anew the rivers channel
with as much water as they had absorbed from it during
the summer. Now from whence can that water come,

unless from the reservoirs or lakes that are inclosed in
tiie mountains, which being lower than ihe river in sum-
mer, absorb its water, and being higher in winter by ihe
rain thev receive, send <t back again in their turn?

Al. Guettard strengthens this conjecture by several in-
stances that render it very probable: he remarks at the
same lime, that this alternate effect of the betoirs swallow-
ing up the water and restoring it again, causes perhaps
an invincible obstacle to the restraining of the water with-
it) the channel of. the river. It has indeed been several
times attempted to stop those cavities; but the water re-
turns with such violence in winter, that it generally car-
ries away the materials with which they were stopped.
Ihe river of Sap-Andre' is lost in part, as we have

before said, in the same manner as the Ithon and the Itil-
le; but there is something more remarkable in it than in
those rivers; to wit, that at the extremity of it course,
where there is no perceptible cavity, it is ingulphed, but
without any fall; the water passes between' the pebbles,
and it is impossible to force a stick into that place any
further than into the betoirs of which we have spoken.
What makes this river take that subterraneous direction,
is an impediment which its stream meets with in that
place; it is there stopped by a rising ground six or seven
teet high, whose bottom it has very likely undermined, to
gain a tree passage, not having been able to make its
way over it. At some distance it appears again; but in
winter, as there is a greater quantity of water, it passes
over that eminence, and keeps an uninterrupted course.

-Lastly, the Drome, after having lost some of its water
in its course, vanishes entirely near the pit of Soucy; in
that place it meets with a sort of subterraneous cavity
near 25 feet wide, and more than 15 deep, where the riv-
er is m a manner stopped, and into which it enters, though
wiuiout any perceptible motion, and never appeals
again. *

'

M. Guettard finishes this memoir with some observa-
tions opon the lerre. This river is lost in the same man-
ner as the R.lle; and though it is very near Paris, this
singularity is unknown to almost tvery body; was it not
tor the account of M.TAbbe' le Bceuf, M. Guettard
would have been also ignorant of it. And as bethinks
lie cliiet object of a naturalist's observation ought to be
the public good, he examines the means which 'might be
employed to restrain the water of the lerre. The same
object has made him add a description of the manner bow
the Rhone is lost, or rather how its course is disturbed;
tor it is now very certain that it does not lose itself, but
that its channel is extremely confined, in the place where
it was pretended that it lost itself,-by two mountains, be-
tween whose feet it runs. M. Guettard makes it appear
that it might not be impossible to widen that place, and
give a sufficient channel to the river: which would render
it navigable, and be of vast utility to all the country.
The many advantages which accrue to a country* from

an abundance of rivers, especially large navigable ones,
arc too obvious to require any particular detail: but the
disadvantages and calamities occasioned by them are
frequently no less obvious and fatal. Whole tracts of

Country arc sometimes overflowed on a sudden, and every
thing swept away at once; or if the deluge proceeds not
such a length, yet by the quantity of stagnating water
v> hich is left, marshes are produced, which bring on difi-
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pases in the neighbouring parts. It becomes therefore

an object well worthy the public attention, how to secure
the banks of the rivers, or to form their channels in such

a manner that the superfluous water may be carried off

into the ocean without producing the mischievous effects

abnvcinenlionecl. ]n a treatise on rivers and canals
published in the Phil. Trans, vol. 69. by Mr. Mann, he
treats this subject at great length. Having laid down a
number of theorems concerning the descent of the water
in rivers, he points out a metiiod of determining whether

4

the motion of a river in any particular piace is derived
from the inclination of the bottom of its channel, or
merely from the pressure of the upper parts of the water
upon the lower. " For this purpose/1 says he, « a pole

must be thrust down to the bottom, and held perpendicu-
larly to the current of the water, with its upper end above
the. surface; if the water swells and rises immediately
against the pole, it shows that its flowing is by virtue of

a preceding declivity; if, on the contrary, the water stops

for some moments before it begins to rise against the pole,

it is a proof that it flows by means of the compression of
the upper waters upon the lower." «

The best and most simple method of measuring the ve-

locity of the current, ol a river, according to our author,
is as follows: »«Take a cylindrical piece of dry light wood,
and of a length something less than the depth of the wa-
ter in the river; round one end of it let there be suspend-
ed as many small weights as may be necessary to keep up
the cylinder in a perpendicular situation in the water,

and in such a manner that the other end of it may just

appear above the surface of the water. Fix to the centre

of that end which appears above water a small and straight

rod precisely in the direction of the cylinder's axis; to

the end that, when the instrument is suspended in the

water, the deviations of the rod from a perpendicularity

to the surface of it may indicate which end of the cylin-

der advances the fastest, whereby may be discovered the

different velocities of the water at different depths; for if

the rod inclines forwards according to the direction of the

current, it is a proof that the surface of the water has the

greatest velocity; but if it inclines back, it shows that the

swiftest current is at the bottom; if it remains perpendi-

cular, it is a sign that the velocities at the surface and
b )ttom are equal.

"This instrument being placed in the current of a ri-

ver or canal receives all the percussions of the water
throughout the whole depth, and will have an equal ve-

. locity with that of the whole current from the surface to

the bottom at the place where it is put in; and by that

means may be found, both with ease and exactness, the

mean velocity of that part of the river for any determi-
nate distance and time.

•' lint to obtain the mean velocity of the whole section

of the river, the instrument must be put successively both
in the middle and towards the sides, because the veloci-

ties at those places are often very different from each
other. Having by this means found the difference of
time required for the currents to run over an equal space,
or the different distances run over in equal times; the

mean proportional of all these trials, which is found by
dividing the common sum of them all by the number of
trials, will be the mean velocity of the river or canal.
m If it is required to find the velocity of the current

only at the surface, or at the middle, or at the bottom,
a sphere of wood, of such a weight as will remain sus-
pended in equilibrium with the water at ihe surface >r

depth which we want to measure, will be better for the
purpose than a cylinder, because it is only affected by the
water of that part of the current where it remains sus-
pended.

It is a very easy guide both to the cylinder and the
globe in that part which we want to measure, by means
of two threads, or small cords, which two persons must
hold and direct, one on each shle of the river; taking care
at same time neither to retard nor accelerate the motion
of the instrument."
Our author next proceeds to deduce from his theory

the best methods of removing the defects and inconveni-
ences which mus-t necessarily happen to rivers and ca-
nals in a series of years. From his theory he draws the
following conclusion: that the deeper the waters are in
their bed in proportion to its breadth, the more their mo-
tion is accelerated; so that their velocity increases in an
inverse ratio of the breadth of the bed", and also .of the
greatness of the section; whence are deduced the two fol-
lowing universal practical rules: 1st. To augment the ve-
locity of water in a river or canal, without augmenting
the declivity of the bed, we must increase the depth and
diminish the breadth of its bed. 2dly. But to diminish
the velocity of water in a river or canal, we must, on the
contrary, increase the breadth and diminish the depth of
its bed.

"

The above proposition is perfectly conformable to ob
servation and experience: for it is constantly seen, that
the current is the swiftest where the waters are deepest
and the breadth of the bed the least, and that they flow
slowest where their depth is the least and the breadth of
the bed the greatest. « The velocity of the waters,"
says M. de Button, « augments in the, same proportion
as the section of the channel through which they pass di-
minishes, the force of impulsion from the back waters
being supposed always the same. Nothing," continues
he, •< produces so great a diminution in the swiftness of
a current as its growing shallow; and on the contrary,
the increase of the volume of water augments its velocity
more than any other cause whatever." The celebrated
Wolfe in his hydraulics assures us, that "it is a con-
stant and universal practice, for accelerating the current
of waters, to deepen the bed, and at the samu time to
render it narrower."
When the velocity which a river has acquired by

the elevation of its springs and the impulse of the back
water, is at last totally destroyed by the different causes
of resistance becoming exactly equal to, or greater than,
the first, the bed ami current at the same time being
horizontal, nothing else remains to propagate the motion,
except ihe sole perpendicular compression of the upper
waters upon the lower, which is always in a direct ratio of
their depth. But this necessary resource, this remain-
ing cause of motion in rivers, augments in proportion as
all the others diminish, and as the want of it increases-
for as the waters of rivers in extensive plains lose the
acceleration of motion acquired in their descent from
their springs, their quantity accumulate! in the same ^
bed by the junction of several streams together, and their
depth increases in consequence. This junction aad sue-
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ressive accumulation of many streams in the same bed,

which we see universally in a greater or less degree

in all rivers throughout the known world, and which is

so absolutely necessary to the motion of their waters,

ran only be attributed) says Signor Guglii-lmini, to the

infinite wisdom of the supreme Author of Nature.

The velocities of flowing waters is very far from being

in proportion to the quantity of declivity in their bed.

If it was a river whose declivity is uniform and double

to that of another, it ought only to run with double the

swiftness when compared to it; but in effect it is found to

have a much greater, and its rapidity, instead of being

only double, will be triple, quadruple, and sometimes

even more; for its velocity depends much more on the

quantity and depth of the water, and on the compression

of the upper waters on the lower, than on the declivity

of the bed. Consequently, whenever the bed of a river

or canal is to be dug, the declivity must not be distri-

buted equally throughout the whole length; but, to give

a swifter current to the water, the declivity must be

much greater in the beginning of its course than towards
the end wrhere it disembogues itself, and where the de-

clivity must be almost insensible, as we see is the case
in all natural rivers; for when they approach near the

sea, their declivity is little or nothing; yet they flow

with a rapidity which is so much greater, as they con-

tain a greater volume of water; so that in great rivers,

although a large extent of their bed next to the sea
should be absolutely horizontal, and without any decli-

vity at all, yet their waters do not cease to flow, and to

flow even with great rapidity, both from the impulsion
of the back-waters, and from the compression of the up-

per waters upon the lower in the same section.

Whoever is well acquainted with the principles of the

higher geometry, will easily perceive that it would be
no difficult matter so to dig the bed of a canal or river,

that the velocity of the current should be every where
equal. It would he only giving it in the form of a curve
along which a moving body should recede from a given
point, and describe spaces every where proportional to

the times, allowances being made for the quantity of ef-

fect of the compression of the upper waters upon the
lower. This curve is what is called the horizontal
isochronic, being the flattest of an infinity of others
which would equally answer the problem where fluids

were not concerned.

All obstacles whatever in the bed of a river or canal,

such as rocks, trunks of trees, banks of sand and mud,
&c. must necessarily hinder proportionably the free run-

ning off of the water; for it is evident, that the waters

so far back from these obstacles, until the horizontal

level of the bottom of the bed becomes higher than the lop

of the obstacles, must be entirely kept up and hindered from
running off" in proportion. Now as the waters must con-

tinue to come down from their sources, if their free run-

ning off" is hindered by any obstacles whatever, their re-

lative height back from them must necessarily be increas-
ed until their elevation, combined with the velocity of
their current proceeding from it, is arrived to such a
Ditch at the point where the obstacles exist, as to coun-
terbalance the quantity of opposition or impediment pro-
ceeding thence, which frequently does not happen until

all tho lower parts of the country round about are laid

under water.

Now it is certain from all experience, that the beds of

rivers and canals in general are subject to some or others

of the obstacles above mentioned. If rocks or trees do

not bar their channels, at least the quantity of sand,

earth, and mud, which their streams never fail to bring

down, particularly in floods, and which arc unequally

deposited according to the various windings and degrees

of swiftness in the current, must unavoidably, in course

of time, fill up in part, different places in the channel,

and hinder the free running off" of the back-waters. This
is certainly the case, more or less, in all rivers, and in

all canals of long standing, as is notorious to all those

well acquainted with them. Hence, if these accidents

are not carefully and with a constant attention prevent-

ed, inundations occur which sometimes lay waste whole
districts, and ruin the finest tracts of ground, by cover-

ing them with sand; hence rivers become unnavigable,

and canals useless for the purposes for which they were

constructed. Canals in particular, as their waters for

the most part remain stagnant in them, are still more
liable than rivers to have their beds filled up by the sub-

siding of mud, and that especially for some distance

above their sluices; insomuch, that if continual care is

not taken to prevent it, or remedy it as often as it hap-

pens, they will soon become incapable of receiving and
passing the same vessels as formerly. Nay, the very

sluices themselves, if the floors of their bottoms are not

of a depth conformable to the bed of the canal, will pro-

duce the same accidents as those we have been speaking
of; for if they are placed too low, they will be continu-

ally filling up with sand or mud; if too high, they have
the same effect as banks or bars in the bed of a river,

that is, they hinder all the back-waters under their level

from running off, and soon fill up the bed to that height

by the subsiding of mud. This effect is much accele-

rated by the shutting of the lower sluices, which makes
a great volume of water flow back to those next above

them, till the whole is filled and become stagnant. Now
it is evident, that this state of things must contribute far

more to the subsidency of mud, and all other matters

brought down by the waters in canals, than can be the

case in rivers whose currents constantly flow.

The waters of all rivers and canals are from time to

time muddy; their streams, particularly during rains and

floods, carry along with them earth and other substan-

ces which subside in those places where their currents

are the least, by which their beds are continually raised;

so that the successive increase of inundations in rivers,

and of unfitness for navigation in canals, when they are

neglected and left to themselves, is a natural and neces-

sary consequence of the state of things, which no intel-

ligent person can be at a loss to account for; and yet

whole countries remain in this habitual state of negli-

gence, to their very great detriment.

Having thus shown the principal accidents which

rivers and canals are liable to, with the causes of them,

our author proceeds to point out the most efficacious me-

thods of preventing them, or at least of diminishing their

effects. They flow immediately from the principles laid

down in his es • \v, and do not need many words to make

them completely understood. A work of this kind, he
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observes, if it is properly conducted, must be begun at

the lower end of the river or canal: that is, at that end
where their waters are discharged into the sea, or where
they fall into some other greater river or canal, whence
their waters are carried off without further hindrance. If

it is a river whose bed, by being filled up with sand, mud,
or other obstacles, and by being otherwise become irre-

gular in its course, is often subject to its inundations,

and incapable of internal navigation, the point from
which the work must be begun and directed throughout
all the rest of the channel, is from the lowest water-

mark, of spring-tides on the shore at the mouth of the

river, or even something below it, if it can be done;

though this part will soon fill up again by the sand,

mud, &c. which the tides cease not to roll in.

If it is a canal whose bed is to be dug anew, or one
already made, which is to be cleaned and deepened from
the sea-shore or some large river back into the country,

and where no declivity is to be lost, as is the case in all

flat countries; the work must be begun, and the depth of

the whole channel directed, from the lower water-mark
of spring-tides, if the mouth is to the sea, or from such a

depth in the channel of the river, if the canal falls into

one, that there may be such a communication of water
from the canal to the river, in all situations of the current,

as may let boats freely pass from one to the other. This,

of course, must also direct the depth of the floor of the

last sluice towards the mouth of the canal, be it to the

sea or into a river. If the bottom or floor of a sluice

already constructed is too low, it will soon fill up with

sand or mud, and hinder the gates from opening, unless

it is continually cleaned out: if, on the contrary, this

floor is too high, and in a canal whose natural declivity

is too little for the free current of the water, as is gene-

rally the case in Holland and Flanders, all depth of the

bed of the canal below the horizontal level of the bottom

of the sluice will serve to no manner of purpose, either

for navigation, or for carrying off the back-waters, but

will soon fill up with mud, in spite of all means used to

the contrary, except that of digging it continually anew
to no manner of purpose.

Setting off from this determinate point, at the mouth
of a river, or at the bottom of the last sluice upon a canal,

which are to be cleaned and deepened; the work must be

carried on, in consequence uniformly throughout their

whole course backwards into the country as far as is

found necessary for the purposes intended. This is to

be done after the following manner:
1st. One must dig up and carry away all irregulari-

ties in the bottom and sides of the bed, such as banks of

sand and mud, rocks, stumps or trunks of trees, and
whatever else may cause an obstacle to the regular mo-
tion of the water, and to the free passage of vessels

upon it.

2dly. If the declivity of the bed should be still too little

to give a sufficient current to carry off the water as often

and as fast as is necessary, the whole bed itself must be
regularly deepened, and what is dug out from the bottom
must be laid upon the sides, to render it narrower in
proportion to its depth.

Sdly. Wherever the banks are too low to contain the
stream in all its situations, they must be- sufficiently

raised; which may be conveniently done with what is

dug out from the bed; and the whole being covered with

green turf will render these banks firm and solid against

the corrosion of the water. It is proper at all times to

lay upon the banks what is dug from the bed, by which
they are continually strengthened against the force of

the current.

41 lily. It is often necessary to diminish the windings

and sinuosities in the channel as much as possible, by

making new cuts whereby its course may approach to-

wards a right line. This is a great resource in flat coun-

tries subject to inundation; because thereby all the de-

clivity of a great extent of the river, through its turns

and windings, may be thrown into a small space by cut-

ting a new channel in a straight line; as may generally

be done without obstacle in such countries as we are

speaking of, and hereby the velocity of the current will

be very greatly augmented, and the back- waters carried

off to a surprising degree.

5thly. Wherever there is a confluence of rivers or ca-

nals, the angle of their junction must be made as acute

as possible, or else the worst of consequences will arise

from the corrosion of their respective streams; what they
carry off from the sides will be thrown into irregular

banks in the bottom of the bed. This acute angle of the
junction may always be procured by taking the direction
at some distance from the point of confluence.

6thly. Wherever the sides or banks of a river are liable

to a more, particular corrosion, either from the conflu-
ence of streams, or from irremediable windings and turns
in the channel, they must be secured against it as much
as possible by weirs: fortius corrosion not only destroys
the banks, and alters by degrees the course of the river,
but also fills up the bed, and produces all the bad effects
we have spoken of above.

7thly. But the principal and greatest attention in dig-
ging the beds of rivers and canals must be had to the
quantity and form of their declivity. This must be dono
uniformly throughout their who! - extent, or so much
of it as is necessary for the purposes in hand, accor-
ding to the principles laid down. Conformable there-
to, the depths of their beds, and of the floors of their
sluices, at the mouths where they discharge their
waters, being fixed, the depth of the rest of the beds,
and the quantity of declivity, must be regulated in con-
sequence thereof, so as to increase regularly the quanti-
ty of their declivity in equal spaces the further we re-
cede from their mouths, and proceed towards their sour-
ces or to the part where the regular current is to take
plate.

If the depth and volume of water in a river or canal
is considerable, it will suffice, in (he part next the mouth,
to allow one foot perpendicular of declivity through six
eight, or even, according to Deschales, ten thousand feet
in horizontal extent; at most i; must not he above one in
six or seven thousand. Hence the quantity of declivity
in equal spaces must slowly and gradually increase is
far as the current is to be made lit for navigation; but in
such a m; nner, as that at this upper end there may not
be above one foot of perpendicular declivity in four thou-
sand feet of horizontal extent. If it is aide greater
than that in a regular bed containing a Considerable vo-
lume of water, the current will he so strong as to be
found very unfit for the purposes ui navigation.
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Mr. Mann calls the centre of the current, or more
propel y, line of greatest current, that line which passes

through ail the sections of a river, in the point where
the velocity of the current is the greatest of all. If the

current of a river is regular, and in a right line, its cen-

tre or line of greatest velocity will he precisely in the

centre, of the sections; hut on the contrary, if the hed is

Irregular and lull of turns and windings, the centre or

line of greatest current, will likewise be irregular, and
often change its distance and direction with regard to

the centres of the sections through which the waters

flow, approaching successively, and more or less, to all

parts of the hed, hut always in proportion and conforma-
bly to the irregularities in the hed itself.

This deviation of the line of greatest current from the

centres of the sections through which it passes, is a cause

of many and great changes in the heds of rivers, such as

the following:

1st. In a straight and regular hed, the greatest corro-

sion of the current will he in the middle of the bottom of

the hed; because it is that part which is nearest to the

line of greatest current) and at the same time which is

most acted upon by the perpendicular compression of the

water. In this case, whatever matters are carried off

from the bottom will be thrown, by the force of the cur-

rent, equally toward the two sides, where the velocity of

the stream is the least in the whole section.

2dly. If the bed is irregular and winding the line of

greatest current w ill be thrown towards one side of the

river, where its greatest force will be exerted in propor-

tion to the local causes which turn it aside: in short turns

of a river there will be a gyration, or turning round of

the stream, from its beating against the outer side of

the angle; this part will be corroded away, and the bot-

tom near it excavated to a great depth. The matters

so carried off will be thrown against the opposite hank of

the river where the current is the least, and produce a

new ground called an alluvion.

3dly. Inequalities at the bottom of a river retain and
diminish the velocity of the water, and sometimes may
bo so great as to make them reflow; all these effects

contribute to the subsiding of sand, earth, and other

matters, which cease not to augment the volume of the

obstacles themselves, and produce shallows and banks
in the channel. Thee in lime, and by a continuance of
the causes, may become islands, and so produce great

and permanent changes and irregularities in the beds of

rivers.

4thlv. The percussions of the centre of the current

against the sides of the bed are so much the greater as

they are made undera greater angle of incidence; whence
it follows, that the force of percussion, and the quantity

of corrosion and detriment done to the hanks and weirs

nf rivers, and to the walls of buildings which are exposed

to that percussion, are always in a direct compound
Proportion of the angle of incidence, of the greatness and
depth >*' the section together, and of the quantity of ve-

locity of the current.

5thlv. It may happen in time, that the excavation of

the bottom, and the corrosion of the sides, will have so

Changed the form of the bed as to bring the force of per-

cussion ipto equilibrium with the velocity and direction

of the current; in that case, all further corrosion and ex-
cavation of the bed ceases.

6th ly. This gives the reason why when one river

falls into another almost in a perpendicular direction,

and makes with it too great an angle of incidence, this

direction is changed in time, by corrosions and alluvi-

ons, into an angle much more acute, till the whole comes
into equilibrium.

7thly. So great and such continued irregularities,

from local causes, may happen in the motion of a river as

will entirely change its ancient bed, corrode through
the hanks where they are exposed to the greatest vio-

lence of percussion of the stream, and open new beds in
grounds lower than the old one is become.

8thlv. Hereupon the state of the old bed will entirely
depend on the quantity of water, and on the velocity and
direction of the current in the new one; for immediately
alter this division of the waters into two beds is made, the
velocity of the current in the old one will be diminished in

proportion to its less depth. In consequence, the waters
will precipitate more of their mud, &c. in equal spaces
than they did before; which will more and more raise

up the bottom, sometimes even till it becomes equal with
the surface of the stream. In this case, all the water of
the river will pass into the new bed, and the old one will

remain entirely dry. It is well known that this has hap-
pened to the Rhine near Leyden, and to many other
rivers.

9thly. Hence the cause of the formation of the new
branches and mouth, by which great rivers discharge
their waters into the sea.

But in proportion as a river, that has none of these
obstacles in its bed, approaches towards its mouth, we
see the velocity of its current augment, at the same time
that the declivity of the bed diminishes. It is for this rea-
son that inundations are more frequent and considerable,
and do more damage in the interior parts of a country,
than towards the mouths of most rivers.

In the Po, for example, the height of the banks made
to keep in the waters, diminishes as the river approaches
to the sea. At Ferrara, they are twenty feet high:
whereas, nearer the sea, they do not exceed ten or
twelve feet, although the channel of the river is not lar-

ger in the one place than in the other.

The mouths of rivers, by which they discharge their

waters inlo the sea, are liable to great variations, which
produce many changes in them.

1st. The velocity and direction of the current at these

mouths are in a continual variation, caused by the tides,

which alternately retard and accelerate the stream.

2dly. During the flowing of the tide, the current of
the river is first stopped, then turned into a direction

entirely contrary throughout a considerable extent: ifwe
may believe M. de Buffon, there are rivers hi which the

effect of the tides is sensible at 150 or 200 leagues from
the sea.

Sdly. This state of things is a cause of a great quanti-
ty of sand, mud, &c. being precipitated and accumulat-
ed in the channel near the mouth. This continually

raises and widens the bed, and at last changes it entire-

ly into a new place, or at least opens new mouths to dis-

charge the waters at. The Rhine, the Danube, the Wol-
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ga, the Indus, the Gauges, the Nile, t!ie Mississippi,

and many other rivers, are instances of this.

4t.hly. All these effects are less sensible at the months
of little rivers, as their currents oppose no sensible obsta-

cle to the flowing of the tides: so that the ebb carries

off again what the How had brought in.

Whenever the course of a river throughout a conside-

rable extent of country, approaches towards a right line,

its current will have a very great rapidity: and the ve-

locity wherewith it runs diminishing the effect of its na-

tural gravitation, the middle of the current will rise up,

and the, surface, of the river will form a convex curve of

sufficient elevation to be perceived by the eye; the high-

est point of this curve is always directly above the line

of greatest current in the stream.
On the contrary, when rivers approach near enough

to their mouths for a sensible effect to be produced in

them by the flowing of the tides; and also, when in other
parts of their course they meet with obstacles at the
sides of their channel; in both these cases the surface of
the water at the sides of the current is higher than in

the middle, even though the stream should be rapid. In
this situation of things, the surface of the river forms a
concave curve, the lowest point of which, or that of in-

flection, is directly over the line of greatest current. The
reason of this is, that there are in this case two different

and opposite currents in the river; that by which the wa-
ters flow towards the sea, and preserve their motion
even to a considerable distance; and that of the waters
which remount, cither by the flowing of the tide, or by
their meeting with local obstacles, which form a counter
current.

An island in the middle of a river produces the same
effect as obstacles at the sides, regard being had to the

diff rence of situation of each.

Eddies and whirlpools in rivers, in the centre of

which there appears a conical or spiral cavity, and about

which the water turns with great rapidity and sucks in

whatever approaches it. proceed in general from the

mutual percussion of these two counter currents; and the

vacuity in the middle is produced by the action of the

centrifugal force, by which the water endeavours to

recede, in a direct ratio of its velocity, from the centre

about which it moves.
If rivers persevered always nearly in the same state,

the best means of diminishing the velocity of the current

when it is found too great for the purposes of navigation,

would be by widening the channel: but as all rivers are

subject to frequent increase and diminution, and conse-

quently to \c\y different degrees of velocity and force

in the current, this method is liable to produce very de-

trimental effects; for, when the waters are low. if the

channel is very large in proportion, the stream will ex-
cavate a particular bed. which, according to the irregu-

larities of the bottom, will form various turnings and
windings with regard to the principal bed: and, when the
waters come to increase, they will follow, to a certain

degree, the directions which Hie bottom waters take in

this particular bed, and thereby will strike against the

sides of the channel, so as to destroy the banks and
cause great damages.

It would be possible to prevent in part the bad effects

proceeding from the current striking against the banks,
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by opening, at those places where it strikes, little gulfs

iirto the lain], dag in such a form and direction as that

the striking current should enter and circulate therein.

so as to destroy, or at least, greatly diminish its veloci-

ty. This effect would be felt ior a considerable way
down the river.

Tliis same method might probably be used with suc-

cess against the destruction of bridges, weirs, kc. by the

violence of the stream during floods. Such gulfs being

dug into the outer side of those turnings in the river

which arc immediately above the place to be secured

from the violence of the stream, would successively di-

minish its velocity, its force and dangerous cifects, a

considerable way down the river.

RIV1NA, a genus of the monogynia order, in the

tetrandria class of plants. The perianthus is four-leaved,

coloured, and permanent, the leaflet oblong Qo;gct\ and
obtuse; there is no corolla, unless the calyx is consider-

ed as such. There arc four or eight filaments, shorter

than tiic calyx, approaching by pairs, permanent; the

autberse are small. The germ is large and roundish; the

style very short; the stigma simple and obtuse. The
berry is globular, sitting on the green reflected calyx,

one-celled with an incurved point. There is one seed,

lensform, and rugged. There are four species. It grows
naturally in most of the islands of the West Indies. The
juice of the berries of the plant will stain paper and linen

of a bright red colour, and many experiments made with

it to colour flowers have succeeded extremely well in

the following manner; the juice of the berries was press-

ed out, and mixed with common water, putting it into a
phial, shaking it well together for some time, till the
water was thoroughly tinged; then the flowers, which
were white and just fully blown, were cut off, and their

stalks placed into the phial; and in one night the flowers

have been finely variegated with red; the flowers on
which the experiments were made, were the tuberose and
the double white narcissus.

RIX-DOLLAR, a silver-coin current in different

parts of Europe. See Coix.
ROACH. See CvrRixus.
ROAD, in navigation, is a place of anchorage at some

distance from shore, where vessels usually moor, to
wait for a wind or tide proper to carry them into har-
bour, or to set sail. When the bottom is firm, clear of
rocks and sheltered from the wind, it is called a good
road; and when there is but little land on any side, it is

termed an open road. The roads in his majesty's do-
minions are free to all merchant vessels, belonging to
his suhjects and allies. Captains and masters of ships
who are forced by storms, &c. to cut their cables, and
leave their anchors in the roads, are obliged to fix marks
or buoys, on pain of forfeiting their anchors, &c. Mas-
ters of ships coming to moor in a road, must cast an-
chor at such a distance, as that the cables, Ace. do not
mix, on pain of answering the damages; and when there
are several vessels in the same road, the outermost to
the sea-ward is obliged to keep alight in hislanthorn in
the night-time, to apprise vessels coming in from sea.
ROASTING. Sec Metallurgy.
ROB, in pharmacy, the juices of fruit purified and in-

spissatul till it is of the consistence of honey.
ROBBERY, in law is a felonious taking away of
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another man's goods from his person or presence against

his will, putting him in fear, and of purpose to steal the

same. West. Symbol. To make a robbery there must he

a felonious intention; and so it ought to he laid in the

indictment. 1 H. H. 532. It is immaterial of what value

the thing taken is; a penny, as well as a pound thus for-

cibly extorted, makes a robbery. 1 Haw. 34.

If a man forces another to part with his property, for

the sake of preserving his character from the imputation

of having been guilty of an unnatural crime, it will

amount to a robbery, even though the party was under
no apprehension of personal danger. Leach's Cro. Law,
257.

If any thing is snatched suddenly from the head, hand,

or person of any one, without any struggle on the part

of the owner, or without any evidence of force, or vio-

lence being exerted by the thief, it does not amount to

robbery. But if any thing is broken or torn in conse-

quence of the sudden seizure, it would be evidence of

such force as would constitute a robbery: as where a

part of a lady's hair was torn away, by snatching a

diamond pin from her head, and an ear was torn by
pulling ofT an ear-ring; each of these cases was deter-

mined to he a robbery. Leach's Cro. Law, 264.

By 7 G. II. c. 21, if any person shall, with any offen-

sive weapon assault, or by menaces, or in any forcible

or violent manner, demand any money or goods, with a

felonious intent to rob another, he shall be guilty of fe-

lony, and be transported for seven years.

If any person being out of prison, shall commit any
robbery, and afterwards discover any two persons guil-

ty of robbery, he shall have the king's pardon.

The hundred in which a robbery on the highway is

committed, is liable to pay the damage when it is com-
mitted between the rising and setting of the sun, in any
day, except Sunday, in case the robbers are not taken

in forty days; hue and cry being made after the robber.

And he who apprehends and prosecutes a robber on the

highway, so as to convict him, is entitled to receive of

the sheriff of the county where the robbery was commit-
ted, the sum of forty pounds, with the horse, furniture,

arms, &e. upon such person's producing a proper certifi-

cate from the judge before whom the robber was con-

victed.

ROBERGIA, a genus of the class and order deean-

dria pentagynia. The cal. is five-parted; pet. five; drupe

with one-seeded nut and two-valvcd shell. There is one

specie?, a shrub of Guiana.

ROBINIA, /fl/sc acacia, a genus of the decandria or-

der, in the diadelphia class of plants, and in the natural

method ranking under the 32d order, papilionacese. The
calyx is quadrilid; the legumen gibbous and elongated.

There are seventeen species. The most remarkable is

the caragnana, the leaves of which are conjugated and

composed of a number of smail folioles, of an oval figure,

and ranged by pairs on one common stock. The flow-

ers are leguminous, and are clustered on a filament. Eve-
ry flower consists of a small bell-shaped petal, cut into

four segments at the edge, the upper part being rather
the widest. The keel is small, open, and rounded. The
wings are large, oval, and a little raised. , Within are
ten stamina united at the base, curved towards the top,

and rounded at the summit. In the midst of a sheath.

formed by the filaments of the stamina, thc'petal is per-
ceivable, consisting of an oval germen, terminated by a
kind of button. This germen heroines afterwards an ob-
long flattish curved pod, containing four or five seeds,
of a size and shape irregular and unequal; yet in both
respects somewhat resembling a lentil.

This tree grows naturally in the severe climates of
Northern Asia, in a sandy soil mixed with black light
earth. It is particularly found on the banks of great
rivers, as the Oby, Jenisia, &c. It is very rarely met
with in the inhabited parts of the country, "because cat-
tle are very fond of its leaves, and hogs of its roots;
and it is so hardy, that the severest winters do not af-
fect it. Gmelin found it in the neighbourhood of Tobolsk,
buried under fifteen feet of snow and ice, yet had it not
suffered the least damage. Its culture consists in being
planted or sowed in a lightish-sandy soil, which must on
no account have been lately manured. It thrives best
near a river, or on the edge of a brook or spring; but
presently dies if planted in a marshy spot, where the
water stagnates. If it is planted on a rich soil, well tilled,
it will grow to the height of twenty feet, and in a very
few years will be as big as a common birch tree.

In a very bad soil this tree degenerates, and becomes
a mere shrub; the leaves grow hard, and their fine bright
green colour is changed to a dull deep green. TlieTon-
gusian Tartars, and the inhabitants of the northern parts
of Siberia are very fond of the fruit of this tree, it being
almost the only sort of pulse they eat. The leaves and
tender shoots of this tree make an excellent fodder for
severel sorts of cattle. The roots being sweet and suc-
culent, are very well adapted for fattening hogs; and the
fruit is greedily eaten by all sorts of pouitry. After se-
veral experiments somewhat similar to the methods used
with anil and indigo, a fine blue colour was procured
from its leaves. The smaller kind of this tree seems
still better adapted to answer this purpose. The striking
elegance of its foliage, joined to the pleasing yellow
colour of its beautiful flowers, should, one would ima-
gine, bring it into request for forming nosegays, or for
speedily making an elegant hedge. Besides the quali-
ties above recited, it possesses the uncommon advantage
of growing exceedingly quick, and of being easily trans-
planted. There are large plantations of it now in Swe-
den, Norway,. Lapland, and Iceland.

Thcrobiniaspinosais a beautiful hardy shrub, and on
account of its robust strong prickles, might be introduc-
ed into this country as a hedge plant, with much propri-
ety. It resists the severest cold of the climate of St.
Petersburgh, and perfects its seed there. It rises to the
height of six or eight feet; does not send out suckers
from the root, nor ramble so much as to be kept with
difficulty within bounds. Its flowers are yellow, and
the general colour of the plant a light pleasing green.
ROB1NSOMA, a genus of the icosandria monogynia

class and order. The cal. is five-toothed; pet. five;
berry striated, two-celled; cells one-seeded; seeds villose.
There is one species, a tree of Guiana.
ROCHFORTIA, a genus of the class and order pen-

tandria digynia; thecal, is five-parted; cor. one-petalled,
funnel form, inferior; fruit two-ceiled, many-seeded.
There are two species, shrubs of Jamaica.
ROCK-CRYSTAL. See Quaktz.
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ROCKET. See Pyroteciixy.
ROCKS are divided into five classes: namely, 1. Pri-

mitive rocks; 2. Rocks of transition; 3. Stratified, or

secondary rocks; 4. Alluvial depositions; 5. Volcanic

rocks.

Rocks primitive.

The rocks belonging to this class are distinguished

from all others in containing no remains of organic bo-

dies, and in being covered by the rocks of the other

classes, but never themselves covering any other class of

rocks. The term primitive was applied by Lehman, to

whom we are indebted for the first scientific division of

rocks, on the supposition that the rocks so denominated

were formed before any other; and the term has been

continued by Werner, because he has embraced the same
hypothesis. The following table contains the different

divisions of primitive rocks, arranged according to the

order in which Werner thinks they were formed.

1. Granite, 7. Serpentine,

2. Gneiss, 8. Primitive lime stone,

3. Micaceous shistus, 9. Primitive trap,

4. Argillaceous shistus, 10. Quartz,

5. Porphyry, 11. Topasfels,

6. Sienite, 12. Kieselschiefer.

Let us take a viow of each of these in order.

Granite is composed essentially of felspar, quartz, and

mica, crystallized and united to each other. The size

and proportion of the constituents vary exceedingly; but

the felspar usually predominates, and the proportion of

mica is smallest. Its texture is granular, and its hard-

ness usually very considerable: hence it admits a fine

polish, and is very beautiful and durable. Granite some-

times contains schorl accidentally mixed with it, and still

more rarely garnets. Granite rocks are sometimes stra-

tified, and sometimes not. They are very common, es-

pecially in great chains of mountains. Granite contains

few ores. Those of iron and tin occur most frequently.

See Granite and Gneiss.
Gneiss, like granite, is composed essentially of felspar,

quartz, and mica; but t!<ey form plates which are laid on

each other, and separated by thin layers of mica. The
beds of gneiss sometimes alternate with layers of granu-

lar limestone, shistose, hornblende, and porphyry.

Micaceous shistus. This rock is composed essentially

of quartz and mica, which alternate in plates. The mi-

ca is usually most abundant. It is grey or brown, and
sometimes greenish. The texture of micaceous shistus is

essentially shistose. Its stratification is very distinct.

It very frequently contains garnets, and sometimes fels-

par, cyanite, granatite, and tourmilines. In mountains,

beds of micaceous shistus often alternate with those of

granularlimestwne and hornblende shistus, and sometimes
wi'h those of actinote, pyrites, galena, and other metallic

bodies. Indeed almost all the metals are found in it either

in beds or veins.

Jrs;illaceotis shistus. This rock is composed essential-

ly of slate or argillaceous shistus; but it sometimes con-

tains accidentally quartz, felspar, shorl. hornblende, and
pyrites. It is always shistose; but the thickness of the

layers varies considerably. The beds of this rock are
often interrupted by subordinate beds of other minerals;
the chief of these are chlorite-shistus, talc-shistus, zei-

chenschiefer, alum-shistus. These frequently pass into

argillaceous shistus. Sometimes also beds of granular
limestone, hornblende, and some metallic ores, alternate

with argillaceous shistus. This rock usually covers mi-
caceous shistus.

Ores arc common in this rock, but less so than in the

two preceding. They are usually in veins.

Porphyry. The term porphyry is applied to all rocks

consisting of a compact ground, in which distinct and se-

parate crystals of some other substance are imbedded.

Werner confines it to certain primitive rocks which be-

long to a particular formation. These, considered rela-

tively to their ground, are divided into five species, each
of which is denominated from its ground.

1. Hornstone porphyry. The hornstone is sometimes
conchoidal, sometimes splintery, and of a red or green
colour. The crystal are quartz and felspar.

2. Felspar porphyry. The ground is usually red.

The crystals are felspar and quartz.

3. Sienite porphyry. The ground is a mixture of

felspar and hornblende. The crystals are felspar and
quartz.

4. Pitchstone porphyry. The ground is red or green,
sometimes brown, and even black.

5. Clay porphyry. The ground is an indurated clay,

commonly reddish, which sometimes passes into splintery
hornstone. The crystals are felspar and quartz; some-
times it contains hornblende, and more rarely mica.
Porphyry mountains are not stratified, and contain no

beds of foreign substances. They are not rich in ores,
yet frequently contain veins worth working.

Sienite. This rock is composed essentially of crystals
of felspar and hornblende, immediately and intimately
united. The felspar usually predominates. When the
felspar is compact, the rock assumes a porphyritic struc-
ture. |It sometimes contains accidentally grains of quartz
and mica, but in a very small proportion. Its texture is

granular, rarely shistose. Seldom stratified. Does not
contain foreign beds. It sometimes contains metallic
veins. It usually"Covers porphyry.

Serpentine. This rock is essentially simple. Sometimes
it contains accidentally talc, asbestus, and steatites; and
sometimes mica, garnets, and granular limestone, mag-
netic ironstone, arsenical pyrites, &c. Serpentine rocks
are not stratified. Seldom contain beds of foreign mine
rals. They contain few ores, and seldom any wortl
working.

Frimitixe limestone. This rock is essentially simple:
its mass is granular limestone of a greyish white colour.
Sometimes it is accidentally mixed with mica, quartz,
hornblende, tremolite, actinote, asbestus, talc, &c. Its
texture granular, the grains have a foliated texture, and
a crystallized appearance. This rock sometimes con-
tains metallic veins; chiefly of galena, magnetic iron-
stone, blende, and pyrites.

Primitive traps. The word trap is Swedish, and sig-
nifies a stair. It was applied by the Swedish mineralo-
gists to certain -rocks whose strata when exposed, the
one jutting out under the other, have an appearance some-
what like a stair. The term was adopted by other na-
tions, and was applied indiscriminately to a great variety
of rocks which yet bore a certain resemblance to each
other. This generalization! however) introduced much
confusion iuto the subject, which was first cleared up by

th
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Werner and his disciples. Under the term traps Werner

comprehends certain series of rocks, distinguished chiefly

by the hornblende, which they all contain. In the most

ancient, the hornblend is almost pure; this purity gradu-

ally diminishes, and in the most recent traps the horn-

blende degenerates to a kind of indurated clay. There

are, then, three formations of traps; 1. Primitive traps;

2. Transition traps; 3. Secondary traps. The first only

occupy our attention at present.

The primitive traps are composed almost entirely of

liornblende. It is sometimes mixed with felspar, more

•rarely with mica and pyrites. There are four species;

1. Common hornblende; 2. Shistose hornblende^ 3. Pri-

mitive grunstein; 4. Shistose grunstein.

1. Common hornblende is a simple rock. Its grains

are sometimes so small that it appears compact. Some-

times it contains mica.

2. Shistose hornblende occasionally contains quartz,

actinote, and pyrites.

3. Primitive grunstein is a mixture of hornblende and

felspar. It is divided into different varieties, according

as its texture is granular or compact. 1st. Common grun-

stein, in which the hornblende and felspar are intimately

united. It resembles a sienite, in which the hornblende

predominates. 2nd. Fine grained grunstein, i n which

are embedded crystals of felspar. Texture at once granu-

lar and porphyritic. 3d. When the grains become very

fine, the grunstein becomes porphyritic. 4th. When the

mass becomes entirely homogeneous, we have the green

porphyry of the ancients.

4. Shistose grunstein is a rock composed of compact

felspar, hornblende, and a little mica; sometimes it con-

tains also quartz. Its texture is shistose. The horn-

blende and felspar occur nearly in equal proportion.

Grunstein often contains metallic veins.

Quartz* Considerable rocks occur composed entirely

of quartz. Sometimes, indeed, they contain accidently

mica, felspar, tin, pyrites. The texture of these ro.ks

is usually compact, but sometimes shistose.

Topasfels. This rock is composed of quartz, shorl,

topaz, and lithomarga. The, first three ingredients al-

ternate in thin beds. Its texture is granular; its struc-

ture shistose. Very rare. It has been found only in

Saxony near Awerbach, forming a mountain called

Schneckenstein. It rests upon granite, and contains no

ores.

Kieselchiefcr. Kies<! hiefer, or siliceous shisfus, often

forms considerable rocks. Their texture is compact.

Thev are often travers <! by small veins of quartz. They
contain no metallic substance.

R&Qks of transition.

The rocks belonging to this class agree with those of

the first in containing no remains of organized beings,

or at least but seldom; 'nit they have a considerable re-

semblance to those of the third class. Werner considers

them as forming the passage between the first and third

class of rocks; hence their name. The following table

contains a list of the transition rocks.

1. Transition limestone.

2. Grauwack.',
3. Transition traps.

Let us take a \ ie v of each of these in order.

Transihon limestone. This rock is simple. Its mass

is a limestone; sometimes granular, sometimes compact,

according as its age approaches to primitive or secon-

dary limestone. Fracture is somewhat splintery. Some-
what transparent. Its colours are variously mingled; of-

ten red or black with white veins. Seldom contains fo-

reign substances. Sometimes shells are observed in its

superior si rata.

Sometimes it alternates with beds of argillaceous sbis-

tos, and sometimes with beds of mandelstein, as in Der-

byshire. It usually covers argillaceous shistus. Seldom

rises to any considerable height. Usually stratified.

Strata very thick. Often contains metallic veins.

Grauwacke. There are two species of rocks of grau-

wacke, common and shistose.

Common grauwacke is a sandstone composed of grains

of quartz, kieselchiefer, and argillaceous shistus aggluti-

nated by a cement of clay. The grains are sometimes

very small, sometimes as large as a hazel nut.

Shistose grauwacke is a simple shistose rock, which

has a strong resemblance to argillaceous shistus, but dif-

fering in its position. It forms beds which alternate

with common grauwacke.
Grauwacke rock- are traversed by veins of quartz.

They contain sometimes shells and reeds petrified. They
contain no foreign beds. These rocks are distinctly stra-

tified. The strata do not run parallel to those of the

other rocks on which they lie. They usually cover tran-

sition limestone, and do not rise to any great height.

They are rich in oris.

Transition traps. The principal base of all the rocks

belonging to this formation is grunstein. This consti-

tutes many of the primitive traps; but in the- transition

traps, the mixture is much more intimate, the grain is

much finer, and the mass much more homogeneous, and
its constituents arc mure or less blended together. Tran-
sition traps cwnsist principally of two species, mandel-

stein and globular trap.

1. Mandelstein or amygdaloid. By this term is im-

plied all rocks composed of a compact ground, contain-

ing imbedded in it minerals of a round or almond form,

or containing cavities of that. torn). Theyr arc distin-

guished into primitive, transition, and secondary mandel-

steins. Transition mandelstein consists of a ground of

shistose horn-blende, decomposed and resembling wacken

or ferruginous clay. The cavities arc sometimes empty,

sometimes full, and then they contain quartz and chalce-

dony. The toad-stone of Derbyshire is referred to this

species. It contain round masses of calcareous spar.

2. Globular trap. This is a shistose grunstein, partly

decomposed and rcdured to the state of a fine grained

wacken. It is composed of large spherical bodies, consist-

ing of concentric layers; the central part being hardest.

Transition traps are not stratified. They form sepa-

rate conical mountains, usually near those of transition

limestone. They contain some metallic veins of copper,

iron, tin, &c.

CLASS III.

Roclts Secondary.

These rocks are distinguished by the remains of orga-

nized bodies, which they contain abundantly. They
are usually stratified. The following table contains a

list of these different rocks, arranged according to the

supposed time of their formation.
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1. Sandstone. 5. Rock salt,

2. Secondary limestone, 6. Pit coal,

3. Chalk, 7. Eisenthon,
4. Gypsum, 8. Secondary traps.

Sandstone. This rock is composed of quartz, varying

in size; sometimes also grains of kieselschiefer, and very

rarely of felspar. These grains are cemented together,

sometimes hy means of clay, sometimes of marl or lime,

and sometimes of quartz. The cement varies in quanti-

ty, but never predominates. The size of the grains va-

ries much; when large, the rock is usually called pud-

ding stone.

This rock is very distinctly stratified. The beds of it

often alternate with beds of compact limestone, pit coal,

oolite, and a species of sandstone shistus fine grained,

and mixed with leaves of mica, which gives it the ap-

pearance of micaceous shistus. It contains few metallic

ores of value. Sometimes cobalt is found in it.

Secondary limestone. This rock is simple and com-
posed of compact limestone. Occasionally it contains

crystals of quartz, pyrites, &c. Shells occur very fre-

quently in it. It is very distinctly stratified. Its beds

are sometimes separated by beds of shistose bituminous

marl and sandstone, and by tubercles of hornstone and
flint often arranged in beds. It is often traversed by
metallic veins, chiefly of galena, grey copper ore, mcla-
chite, &c.

Chalk. The strata of chalk may be considered per-

haps as subordinate to those of secondary limestone.

They consist entirely of chalk, sometimes interrupted by
thin beds of Hint in tubercles. Shells often occur con-

verted into siliceous matter, and sometimes pyrites in

spherical masses. No metallic ores ever occur in them.

Gypsum. The strata of gypsum usually occur in

mountains alternating with those of sandstone, limestone,

marie, clay, rock salt. They often contain foreign crys-

tals; chiefly quartz, arragonite, boracite, garnet: some-
times they contain sulphur. Few petrefactions are found

in them except the boms of quadrupeds. They contain

scarcely any metallic ores. See Sulphat of lime.
Rock salt. The mountains which contain strata of

rock salt arc to be referred to a particular formation of

gypsum, with which they usually alternate. They con-

tain no ores.

Pit coal is found in two different formations. The first

of these is distinguished particularly by the name of coal

formation, or mountains of coal. They arc usually com-
posed (if beds of, 1. Very brittle sandstone, containing
often small particles of mica; 2. Another sandstone or

pudding stone of very large grains: 3. Shistose clay; 4.

Marl; 5. Limestone; G- An argillaceous porphyry dis-

tinguished by Wo? name of secondary porphyry; 7. Fer-
ruginous clay; 8. Coal. The beds of coal vary in thick-
ness and it; number.

This formation of coal occupies countries of no great
elevation. They occur chiefly at the bottom of chains,

and in the intermediate valleys. The strata of coal in the
north of England belong to it.

Coal is found in other situations, especially in the se-
condary trap formation. Those of Scotland belong to

this class.

.lr^illaceons ironstone. The beds of this mineral usual-

ly alternate with those of indurated clay, shistose clay,

marl, brandchiefer, and sandstone. * They ft*cquentiy

contain calamine mixed with galena. The impression*

of plants and marine petrefactions arc often observable

in them. They usually form small insulated hills, and

are orot very common.
Secondary traps. The mountains of secondary traps

arc composed of various rocks; some of whrh belong ex-

clusively to this formation: others are found also in other

mountains. The rocks peculiar to secondary trap* are,

1. Basalt; 2. Wacken; 3. Basaltic tufa: 4. Secondary

mandlcsteine; 5. Porphyry shistus; 6. Graustein; and,

7. Secondary grunstein.

1. Basalt, considered as the mass of a mountain, is a
rock more or less compound; usually it is of a porphy-

ritic structure, has for its ground the mineral called ba-

salt. It contains usually grains of olivine, augite, basal-

tic hornblende, . magnetic ironstone, and sometimes
leucite, felspar, quartz, &c.; sometimes also mica, acti-

note, chalcedony. Sometimes it assumes the structure

of mandelstein. In that case its cavities arc filled with

zeolite, steatites, limestone, &c.

It usually appears in large separate masses of often

prismatic. It is very common, often forming detached
mountains.

2. Wacken sometimes forms beds in the secondary
traps. It is usually between clay and basalt. It neither
contains olivine nor augite, but crystals of basaltic horn-
blende, and above all of black hexahedral mica. This
last substance distinguishes wacken from basalt, which
very seldom contains it.

3. Basaltic tufa results from the decomposition of cer-
tain basalts. It consists of fragments of basalt, pieces
of olivine, the remains of vegetables, &c. agglutinated
by a cement of clay.

4. The amygdaloids or mandelsteins of the secondary
traps have for their base a clay which seems to be a de-
composed grunstein, often penetrated with siliceous mat-
ter. It has a good deal of resemblance to wacken, and
sometimes passes into it: at other times it assumes a more
compact texture, and passes into basalt. Its cavities arc
sometimes empty, sometimes filled With green earth, zeo-
lite, limestone, &c.

5. Porphyry shistus is a rock whose structure is shis-
tose, and its texture porphyritic. Its base is klingstcin,
containing grains of felspar and sometimes of hornblende.
It has a good deal of resemblance to basalt, and often
passes into it. But it is more nearly a chemical com-
pound, being more transparent, sonorous, and hard.

6. Graustein is a rock composed of small grains of
felspar and hornblende, which graduate into each other
and form a mass almost homogeneous of an ash grey co-
lour. It contains olivine and augite.

7. Secondary grunstein, like the primitive and tran-
sition, is composed of homblend and felspar; but its

grains are less perfectly crystallised, and less intimately
mixed. It usually covers rocks of basalt.

Such arc the rocks peculiar to the secondary traps.
They have all less or more of a crystallized structure"
whereas the other minerals found in secondary traps, hut
not peculiar to them, arc mechanical depositions. Wacken
and basalt form the passage from the one to the other.
The mechanical depositions, sand, clay, etc. are usually



ROCKS.

lowermost they are covered by wacken. Some of the

other substances always occupy the summits.

Trap mountains contain abundance of petrcfactions,

but no ores except some veins and grains of iron. They
are usually insulated; very seldom forming chains.

The mountains of basalt and porphyry shistus are usu-

ally conical. They are hardly ever covered by other

rocks. They usually cover sandstone, coal, secondary

limestone, shistosc clay; and veins of them are not un-

common in primitive mountains.

class v.

Rocks volcanic.

This name is given to all the minerals thrown out

during volcanic eruptions. The most complete account

of them has been given by Dolomieu, who devoted the

greatest part of his life to the study of volcanoes. Part

of his division was published by him in the Journal de

Physique for 1794; and an abstract of the whole has been

given by Brochant from notes taken during a course of

geology given by Dolomieu in 1797. Volcanic products

have been divided by this celebrated geologist into five

classes: 1. Minerals modified by the fire of volcanoes;

2. Substances not modified by the fire, or thrown out

unaltered; 3. Substances sublimed by the fire of volca-

noes; 4. Minerals altered by the sulphurous acid vapours

of volcanoes; 5. Volcanic minerals altered by the action

of the atmosphere.

Minerals modified by the fre. This Set of minerals is

subdivided into two heads. The fire comprehends those

minerals which, though they have been modified by fire,

yet it exhibit no appearance of its action. The second con-

sists of those which retain obvious marks of the action of

fire. Those of the first head have been distinguished by the

name of compact lavas; those of the second by the name
of porous.

Compact lavas bear so close a resemblance to certain

rocks of an origin not volcanic, that it is extremely dif-

ficult to distinguish them. Some have the appearance of

basalt; others of granite, porphyry, and various secon-

dary traps. Dolomieu divides them into four species

according to their base.

1. Compact lavas with an argillo-ferruginous base.

Their colour is usually black. Fracture imperfectly

conchoidal. Texture very compact. Sonorous. Smell

argillaceous. Attract the magnetic needle. Very com-
mon in volcanic countries. Frequently contain crystals

of augite, felspar, hornblede, garnet, leucite, olivine, mi-

ca. At specimen of the lava of Catania in Sicily, ana-

lysed by Dr. Kennedy, contained,

51.0 silica,

19.0 alumina,

14.5 oxide of iron,

9.5 lime,

4.0 soda,

1.0 muriatic acid,

99.0.
A specimen of the lava of Sta. Venere in Sicily he

found to contain.

55.78 silica,

17.50 alumina,

14.25 oxide of iron

10.00 lime,

4.00 soda,

1.00 muriatic acid,

97.5.

Compact lava with apctrosiliceous base. Colour very

variable, grey, black, and white; but all become white

before the blow-pipe. Fracture conchoidal. Grain fine

and compact. Smell slightly argillaceous. Docs not

affect the magnetic needle. Contains usually grains of

felspar; sometimes of hornblende, mica: Lucites are uu-

common in it.

Compact lavas with a granite base. So named be-

cause they resemble granite, and contain all its consti-

tuents. The felspar usually predominates. It is in

lamellar masses, seldom in chrystals. This species con-

tains crystals of hornblende, mica, augite.

Compact lavas with a leucite base. These lavas are

uncommon. No current of lava has ever been observed

composed entirely of them. They occur near Vesuvius.

In them the leucitcs are so abundant and compressed,

that they assume a compact appearance. They some-

times contain chrystals of hornblende, augite, mica.

Compact lavas like basalt often affect a prismatic

form.

Porous lavas, <$*c. This second head consists accord-

ing to Dolomieu, of minerals having the same base with

compact lavas, but these bases have undergone certain

modifications, in which the action of fire has become

evident. These modifications are chiefly three; swelling,

vitrification, and calcination. The minerals belonging

to this head may be reduced to seven species.

1. Porous lavas. The lavas on the surface of currents

usually assume this form; especially the surface of the

argillo-ferruginous lavas. The cavities are usually

spheric in them, while in the porous lavas, formed from

the other compact lavas, the cavities are commonly elon-

gated. They are often employed as millstones and in

buildings.

2. Scorias. The substances distinguished by this

name have more or less resemblance to metallic scorias.

To them may be referred the substance called black

pouzzolano. It has been produced by scorification,

though it no longer retains the characters of it.

The term pouzzolano (derived from the city Pouz-

zoles), has been usually applied to earthy matters eject-

ed by volcanoes, which make an excellent mortar with

lime. See Puzzolana. The best is found always in the

ancient currents; that in the modern forms bad mortar.

There are three sorts of pouzzolano; the black, which is

a scoria altered: the white, which is composed of pu-

mice; and the red, which belongs to the products of cal-

cination.

Compact glasses. Volcanic vitrifications are uncom-

mon, especially compact glasses. They all resemble com-

mon glass. They are more or less transparent, often black,

sometimes blueish or greenish, very seldom colourless.

Sometimes prismatic.

Porous glasses or pumice stones. When the compact
glasses are. exposed to the heat of our furnaces, they

emit a great number of air-bubbles, which renders them

porous. Such is tb** origin <>f pumice. It has the same

base as compact glass. The texture of pumice stones is
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fibrous; the fibres have a silky lustre. Colours various;

white, brown, yellow, black. But before tbe blow-pipe

they all melt into a wbite enamel. White pouzzolano is

composed of the detritus of these stones. A specimen of

pumice stone analysed by Klaproth, yielded

77.50 silica,

17.50 alumina,
1.75 oxide of iron,

3.00 soda of potass,

99.75.

Nearly the same result had been previously obtained

by Dr. Kennedy.
Volcanic sands and ashes. The sands are composed

of grains varying in size. They are usually mixed with

crystals of felspar, augite, magnetic ironstone, &c. and
often cover a great extent of ground. Etna has covered

the country for 50 leagues round it with a bed of sand
twelve feet thick. Volcanic ashes are merely very fine

sand. They are so light, that during the eruptions of

Etna, the wind often transports them as far as Egypt.
Agglutinated matters. These are merely sands and

ashes covered and cemented together by a torrent of

melted lava.

Calcined substances. All stony bodies which have un-

dergone a kind of calcination by volcanic fires are de-

noted by this name. All volcanic matters often undergo

this change. Their grain is rendered more harsh, and

their feel more dry. The ferruginous lavas become

more red, and cease to be attracted by the magnet.

Minerals not modified by thefire. These matters existed

wi the mountain before the commencement of volcanic

fire, and are thrown out by it unaltered. The study of

them is important, because they inform us of theinternal

structure of volcanic mountains. They usually belong to

the primitive rocks. Sometimes they are fragments of

rocks, and sometimes groups of chrystals. They are

thrown out in general at the beginning of eruptions.

Volcanoes sometimes emit torrents of muddy water.

From these have originated the minerals called volcanic

tufas. Their colour is various.

t Substances sublimed. An immense quantity of matter

is exhaled by volcanoes; partly in the state of gas or

steam, partly in a visible form.

Hydrogen gas, carbonic acid, sulphurous acid, mu-

riatic acid, nitric acid, &c. have been detected issuing

from them.

The mineral substances which are sublimed from them,

and which afterwards are deposited on their sides, are

sulphur, which is very abundant; mineral oil, and va-

rious salts, especially muriats of ammonia, soda, copper,

and iron; sulphats of alumina, soda, iron, and copper,

and carbonat of soda. Metallic bodies are also found

among these substances, iron, copper, antimony, arse-

nic, cinnabar, &c
Substances altered by sulphurous acid vapours. The sul-

phur volatilized by volcanoes is often converted into an

acid, which, acting upon the lavas, changes their ap-

pearance considerably. They become of a yellowish-

white colour, much lighter and dryer, and are more
easily pulverised. They contain an unusual proportion

of silica, because the sulphurous add has combined with

the alumina, and formed a salt afterwards washed away

by the rain. The same vapours often attack stony

matters not volcanic.

The principal products of the action of these vapours

on lavas are alum and sulphats of lime, magnesia and
iron. These salts, especially the first, arc collected with

great advantage.

Volcanic substances altered by the action of the atmo-

sphere. All rocks undergo greater or smaller changes
when long exposed to the atmosphere; but these changes
are much greater and more rapid in volcanic rocks than
in others. Sometimes, however, it is very slow. Hence
the age of volcanoes cannot be determined by the state of

volcanic eruptions.

The argillo-ferruginous lavas become first red; the

petrosiliceous become of a dirty grey. By degrees they
assume an earthy appearance, and pass at last to a kind
of friable clay. The scorias undergo the same changes
much more rapidly. The earthy matters produced by
this decomposition are afterwards washed down by the

waters, and form large beds, which constitute a very
fertile sojl. The porous lavas are often partly filled

with earth washed down by rains from decomposed lavas.

Dolomieu supposed many crystals to owe their existence

to tbe infiltrations of such waters.

Besides the real products of volcanoes, there are
rocks which have been more or less altered by the action
of fires not volcanic. These fires have often originated
from the combustion of strata of coal. These have been
called pseudo-volcanic rocks. These rocks arc four in
number; namely, porcelain jasper, burnt clay, earthy
scorias, and a particular variety of polierschiefer.

Porcelain jasper is considered as a shistose clay, which
has been calcined. Burnt clay resembles brick: It has
been exposed to a weaker fire than porcelain jasper.
Like that mineral it is considered as having been origi-
nally a shistose clay. Earthy scorias are light porous
substances like scorias. They appear to have been
melted. They are usually near burnt coal strata. A
variety of polierschiefer sometimes occurs, which ap-
pears to have been a clay exposed to a moderate degree
of heat, and rather dried than calcined. To these pseudo-
volcanic minerals may be added the vitrified sorts, not
uncommon in the highlands of Scotland. They seem to
have originated from artificial fires. See Geology,
Mountains, Mineralogy, &c.

ROD, a land measure of sixteen feet and a half: the
same with perch and pole.

Ron, in gauging. See Gauging.
ROE, the spawn or seed of fish. That of male fishes

is usually distinguished by the name of soft-roe, or milt,
and that of the female by hard-roc, or spawn.

So inconceivably numerous are these ovula, or small
eggs, that M. Petit found 342,144 of them in a carp of
eighteen inches; but Mr. Leewenbocck found in a carp
no more than 211,629. This last gentleman observes
that there are four times this number in a cod, and that
a common one contains 9,344,000 eggs.

ROELLA, a genus of the monogynia order, in the
pentandria class of plants; and in the natural method
ranking under the twenty-ninth order, campanacee. The
corolla is funnel-shaped, with its bottom shut up hv sta-
miniferous valvules: the stigma is bilid; the capsule hi"
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lociriar, and cylindrical inferior. There arc five species,

shrubby plants of ihc Cape.

ROGUIi, in law. Sec Vagrant.
LiUUUIAf a gin us of the (-lass and order triandria

mouogxuia; the < .!. is btil shaped, livc-pctalled, une-

qu .1; stigmas tln*ee, revolutc $ caps. There is one species,

a shrub of Guiana.

ROLANDRA, a genua of the class and order synge-

nesia pidygamia superflua. The florets are bundled in

ahead with scales interposed; cal. partial, two-valved,
one-flowered; corollets hermaph. There is one species,

a shrub 'if the West Indies.

ROLL, in manufactories, something wound and fold-

ed up in a cylindrical form.

Few stuffs are made up in rolls, except sattins, gawses,
and crapes, which are apt to break, and take plaits not

easy to be got out, if folded otherwise. Ribbons, laces,

galloons, and paduas of all kinds, are also thus rolled.

A roll of tobacco is tobacco in the leaf, twisted on the

mill, and wound twist over twist, about a stick or roller.

A great deal of tobacco is sold in America hi rolls of

various weights; and it is not till its arrival in England,
Spain. France, and Holland, that it is cut. A roll of

parchment properly denotes the quantity of sixty skins.

The ancients made all their books up in the form of

rolls, and in Cicero's time the libraries consisted wholly

Of such rolls.

Roll, in law, signifies a schedule or parchment which
hi ay he rolled up by the, hand into the form of a pipe.

In these schedules of parchment ail the pleadings, me-
morials, and acts of court, are entered and filed by the

proper officer; which being done, they become records of

the court. Of these there are in the exchequer several

kinds, as the great wardrobe-roll, the cofferer's-roll, the

subsidy-roll, &c.

Roll is also used for a list of the names of persons of

the same condition, or of those who have entered into

the same engagement. Thus a court-roll of a manor,
is that in which the names, rents, and services of each
tenant are copied and inrolled.

Roll muster, that in which are entered the soldiers of
every troop, company, regiment, &c.
As soon as a soldier's name is written down on the

roll, it is death for him to desert.

Rolls-office, is an office in Chancery-lane, London,
appointed for the custody of the rolls and records in

chancery.

Rolls of parliament, are the manuscript registers, or

rolls of the proceedings of our ancient parliaments, which
before the invention of printing, were all engrossed on
parchment, and proclaimed openly in every county. In

these rolls are also contained a great many decisions of

difficult points of law, which were frequently in former
times referred to the decision of that high court.

Roll, or Roller, is also a piece of wood, iron, brass,

*cc. of a cylindrical form, used in the construction of se-

veral machines, and' in several works and manufactures.
A rolling-mill shown in fig. 4. Plate CXVI. consists of

two iron rollers AB, mounted in a strong iron frame,
which consists of two distinct parts DE, both firmly fix-

ed to the iron floor F; each part has a long mortice
through it, in the bottom of which is the brass socket for
the pivot of the roller A, and in the upper part is the

brass of the upper roller; this last brass is fixed to apiece
of iron G, fig, 5, which slides up and down in the mor-
tice, and is prevented from raising by the end of a strong
screw ft, screwed through the upper part of the frame D;
the roller is prevented from falling by its own weight,
by the brass b in the under side of the pivot, which is at-

tached by two screw-bolts d d to a collar upon t lie screw
a, so that when the screws arc turned by a handspike pat
between the teeth of the wheel II, the rollers A and B may
be brought nearer together or further off, as occasion re-

quires. I is a stout iron bar, fixed between the frames
DE by a wedge i at each end, so that its upper surface

is level with the top of the lower roller; at a small distance

above this, is another bar /;, fixed by two screws, between
these are laid several blocks of iron L, so as to fill up all

the space, except a small opening, through which the bar
to be flatted is introduced; P is a small trough of iron

plate, bored full of holes, to which, water is brought by
a small pipe p. The upper roller is put in motion by a

strong shaft R, which conveys the power from a wafer
wheel, steam engine, &c; and the lower one is moved by
a cog-wheel S, on-the shaft R, which turns another T,
on the axis of the lower roller. The machine is placed
near to a furnace, where the iron bars to be rolled, are

heated to a welding heat; the mill is then put in motion,

and the iron bars taken out, with a pair of pinchers, and
their ends put through the opening between the bars K
and L, between the rollers; which as they turn round
squeeze the iron flat, and to the proper thickness through-

out, while other men behind the machine, convey it away.
The rollers can be set nearer or further off by turning
the screws aa as before described. The rolling-mill is

principally used for making hoops for barrels, and iron

plates; the water brought by the pipe p is to prevent the

roller from being heated by the iron.

ROLLER, in surgery, a long and broad bandagp,

usually of linen-cloth, rolled round any part of the body,

to keep it in, or dispose it to a state of health.

RONDELETIA, a genus of the monogynia order, in

the pentandria class of plants, and in the natural mcllmd
ranking with those of which the order is doubtful. The
corolla is funnel-shaped; the capsule bilocular. inferior,

and polyspermous, roundish, and crowned. There are

14 species, shrubs of the West Indies.

ROOD, a quantity of land equal to forty square perch-

es, or the fourth part of an acre.

ROOF. See Architecture.
ROOK, in ornithology. See Corvi s.

ROOT. See Plants, physiology of.

Root, in mathematics, a quantity considered as the

hasis or foundation of a higher power; or one which be-

ing multiplied into itself any number of tim^s. produces

a square, cubic, biquadratic, kc. quantity; called the se-

cond, third, fourth, &c. power of the root, or quantity,

so multiplied into itself; thus a is the square root of o X
a, or a2

; and 4 the square root of 4 x 4 — 16. Again, a

is the cube-root of a x a x a = a 5
; and 5 the cube-root

of 3 x 3 x 3 = £7: and so on. See Algebra.
The roots of powers are expressed by placing the ra-

dical sign v/
—

over them, with a number denoting what

kind of root they are: thus the square or second root of

16 is expressed by v"
2^ anu< tne cuue or tn *r(^ raot Q*
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27 by y/27; and, in general, the nth root of a raised to

the power m, is expressed by n^/aw. When the root

of a compound quantity is wanted, the vinculum of the

radical sign must be drawn over the whole: th us the

square root of a2+2ub+ b2 is expressed by 2x/a2
-f 2ab tb2

;

and it ought to be observed, that when the radical sign

has no number above it to denote what root is wanted,

the square root is always meant; as y/a3
, or ,/ l6 > *s the

square root of a2
, or the square root of 16.

ROPE, hemp, hair, &c. spun into a thick yarn, and
then several strings of this yarn twisted together by

means of a wheel. When made very small it is called a

cord, and when very thick, a cable. All the different

kinds of this manufacture, from a fishing-line or whip-

cord to the cable of a first-rate man of war, go by the

general name of cordage.
Ropes are made of every substance that is sufficiently

fibrous, flexible and tenacious, but chiefly of the inner

barks of plants. The Chinese and other orientals even

make them of the ligneous parts of several plants, such

as certain bamboos and reeds, the stems of the aloes, the

fibrous covering of the cocoa-nut, the filaments of the

cotton pod, and the leaves of some grasses, such as the

sparte (lygeum, Linn.). The aloe (agave Linn.) and
the sparte exceed all others in strength. But the barks

of plants are the most productive of fibrous matter fit for

this manufacture. Those of the linden tree, (tilia) of

the willow, the bramble, the nettle, are frequently used;

but hemp and flax are the best; and of these the hemp is

preferred, and employed in all cordage exceeding the

size of a line, and even in many of this denomination.

Hemp is very various in its useful qualities; the best

in Europe comes to us through Riga, to which port it is

brought from very distant places southward. It is

known by the name of riga rein (that is, clean) hemp.
Its fibre is not the longest (at least in the dressed state

in which we get it) but it is the finest, most flexible, and
strongest. The next to this is supposed to be the Pe-

tersburgh braak hemp. Other hemps are esteemed near-

ly in the following order: Riga outshot, Petersburg out-

shot, hemp from Koningsburgh, Archangel, Sweden,
Memel. Chucking is a name given to a hemp that

comes from various places, long in the fibre, but coarse

and harsh, and its strength is inferior to hemps which
appear weaker. Its texture is such, that it does not ad-

mit splitting with the hatchel, so as to be more complete-

ly dressed: it is therefore kept in its coarse form, and
used for inferior cordage. It is, however, a good and
strong hemp, but will not make fine work. There are
doubtless many good hemps in the southern parts of Eu-
rope; but little of them is brought to our market. Co-
dilla, half clean, &c. are portions of the above-mentioned
hemps, separated by the dressing, and may be consider-
ed as broken fibres of those hemps.

Only the first qualities are manufactured for the rig-

ging of the royal navy and for the ships of the East In-
dia company.
ROPE-MAKING, is an art of very great importance;

and there are few that better deserve the attention of
the intelligent observer. Hardly any art can be carried
on without the assistance of the rope-maker. Cordage
makes the very sinews and muscles of a ship; and every
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improvement which can be made in its preparation, ei-

ther in respect to strength or pliableness, must be of im-

mense service to the mariner, and to the commerce and
the defence of nations.

The aim of the rope-maker is to unite the strength of

a great number of fibres. This would be done in the

completest manner by laving the fibres parallel to each
other, and fastening the bundle at the two ends; but this

would be of very limited use, because the fibres are short,

not exceeding three feet and a half at an average. They
must therefore be entangled together, in such a manner,
that the strength of a fibre shall not be able to draw it

out from among the rest of the bundle. This is done by
twisting or twining them together, which causes them
mutually to compress each other. When the fibres are
so disposed in a long skain, that their ends succeed each
other along its length, without many of them meeting in

one place; and this skain is twisted round; we may cause
them to compress each other to any degree we please;
and the friction on a fibre which we attempt to pull out
may be more than its cohesion can overcome. It will
therefore break. Consequently, if we pull at this twist-
ed skain, we shall not separate it by drawing one parcel
out from among the rest, but the whole fibres will break;
and if the distribution of the fibres has been very equa-
ble, the skain will be nearly of the same strength in eve-
ry part. If there is any part where many ends of fibres
meet, the skain will break in that part.

We know very well that we can twist a skain of fibres
so very hard, that it will break with any attempt to twist
it harder. In this state all the fibres are already strain-
ed to the utmost of their strength. Such a skain of fi-

bres can have no strength. It cannot carry a weight,
because each fibre is already strained in the same man-
ner as if loaded with as much weight as it is able to bear.
What we have said of this extreme case is true in a cer-
tain extent of every degree of tw ist that we give the fi-

bres. Whatever force is actually exerted by a twisted
fibre, in order that it may sufficiently compress the rest
to hinder them from being drawn out, must be consider-
ed as a weight hanging on that fibre, and must be de-
ducted from its absolute strength of cohesion, before wc
can estimate the strength of the skain. The strength of
the skain is the remainder of the absolute strength of the
fibres, after we have deduced the force employed in twist-
ing them together. From this observation may be es-
tablished a fundamental principle in rope making, that
all twisting, beyond what is necessary for preventing the
fibres from being drawn out without breaking, diminish-
es the strength of the cordage, and should be avoided
when in our power.

It is necessary then to twist the fibres of hemp together,
in order to make a rope; but we should make a very bad
rope if we contented ourselves with twisting together a
bunch of hemp sufficiently large to withstand the strains
to which the rope is to be exposed. As soon as we let
it go out of our hands, it would untwist itself, and be
again a loose, bundle of hemp; for the fibres are strained,
and they are in a considerable degree elastic; they con-
tract again, and thus untwist the rope or skain It is
necessary to contrive the twist in such a manne'r, that
the tendency to untwist in one part may act against the
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same tendency in another and balance it. The process,

therefore, of rope-making is more complicated.

The first part of this process is spinning of rope-yarns,

that is, twisting the hemp in the first instance. This is

done in various ways, and with different machinery, ac-

cording to the nature of the intended cordage. We shall

confine our description to the manufacture of the larger

kinds, such as are used for the standing and running rig-

ging of ships.

An alley or walk is inclosed for the purpose, about

2C0 fathoms long, and of a breadth suited to the extent

of the manufacture. It is sometimes covered above. At
the upper end of this rope-walk is set up the spinning-

wheel, of a firm re; embling that in Plate CXXVI. Miscel.

fig. 210. The band of this wheel goes over several rol-

lers called whirls, turning on pivots in brass holes. The
pivots at one end come through the frame, and terminate

in little hooks. The wheel being turned by a winch, gives

motion in one direction to all those whirls. The spinner

has a bundle of dressed hemp round his waist, with the

two ends meeting before him. The hemp is laid in this

bundle in the same way that women spread the flax on

the distaff. There is great variety in this; but the gene-

ral aim is to lay the fibres in such a manner, that as

long as the bundle lasts there may be an equal number
of the ends at the extremity, and that a fibre may never

offer itself double or in a bight. The spinner draws out

a proper number of fibres, twists them with his fingers,

and having got a sufficient length detached, he fixes it to

the hook of a whirl. The wheel is now turned, and the

skain is twisted, becoming what is called a rope-yarn,

and the spinner walks backwards down the rope-walk.

The part already twisted draws along with it more

fibres out of the bundle. The spinner aids this with his

fingers, supplying hemp in due proportion as he walks

away from the wheel, and taking care that the fibres

come in equally from both sides of his bundle, and that

they enter always with their ends, and not by the mid-

dle, which would double them. He should also endea-

vour to enter every fibre at the heart of the yarn. This

will cause all the fibries to mix equally in making it up,

and will make the work smooth, because one end of each

fibre is by this means buried among the rest, and the

other end only lies outward; and this, in passing through

the grasp of the spinner, who presses it tight with his

thumb and palm, is also made to lie smooth. The great-

est fault that can be committed in spining is to allow a

small thread to be twisted off from one side of the hemp,

and then to cover this w ith hemp supplied from the other

side; for it is evident, that the fibres of the central thread

make very long spirals, and the skin of fibres which

covers them must be much more oblique. This cover-

ing I as but little connection with what is below it, and

will easily be detached. But even while it remains, the

yarn cannot be strong, for on pulling it, the middle part,

which lies the straightest, must bear all the strain,

while the outer fibres that are lying obliquely, are only

drawn a little more parallel to the axis. This defect will

always happen if the hemp is supplied in a considerable

body to a yarn that is then spinning small. Into what-
ever part of the yarn it is made to enter, it becomes a

sort of loosely connected wrapper. Such a yarn, when
untwisted a little, will have the appearance oi fig. 211.

while a l,
r.>od yarn looks like fig. 212. A good spinner

therefore endeavours always to supply the hemp in the

fonn of a thin flat skain with his left hand, while his

light is employed in grasping firmly the yarn that is

twining off", and in holding it tight from the whirl, that

it may not run into loops or kinks.

It is evident, that both the arrangement of the fibres

and the degree of twisting depend on tin- skill and dex-
terity of the spinner, and that he must be instructed, not
by a book, but by a master. The degree of twist depends
on the rate of the wheel's motion, combined with the re-

trogade walk of the spinner.

AVe may suppose him arrived at the lower end of the
walk, or as far as is necessary for the intended length of
his yarn. He calls out, and another spinner immediate-
ly detaches the yam from the hook of the whirl, gives it

to another, who carries it aside to the reel: and this se-

cond spinner attaches his own hemp to the whirl-hook.

In the meantime, the first spinner keeps fast hold of the

end of his yarn; tor the hemp, being dry, is very elastic,

and if he were to let it go out of his hand, it would in-

stantly untwist, and become little better than loose hemp.

He waits, therefore, till he sees the reeler begin to turn

the reel, and he goes slowly up the walk, keeping the

yarn of an equal tightness all the way, till he arrives at

the wheel, where he waits with his yarn in his hand till

another spinner has finished his yarn. The first Spin?

ner takes it oft" the whirl hook, joins it to his own, that

it may follow it on the reel, and begins a new yarn.

Rope-yarns, for the greatest part of the large rigging,

are from a quarter of an inch to somewhat more than a
third of an inch in circumference, or of such a size that

160 fathoms weigh from 3^ to 4 pounds when white.

The different sizes of yarns are named from the number
of them contained in a strand of a rope of three inches in

circumference. Few are so coarse that 16 will make a
strand of British cordage; 18 is not unfrequent for cable

yarns, or yarns spun from harsh and coarse hemp; 25 is,

we believe, the finest size which is worked up for the rig-

ging of a ship. Much finer are indeed spun for sounding-

lines, fishing-lines, and many other marine uses, and for

the other demands of society. Ten good spinners will work
up above 600 weight of hemp in a day: but this depends

on the weather. In very dry weather the hemp is very

elastic, and requires great attention to make smooth

work. In the warmer climates the spinner is permitted

to moisten the rag with which he grasps the yarn in his

right hand for each yarn. !No work can be done in an

open spinning-walk in rainy weather, because the yarns

would not take on the tar, if immediately tarred, and

would rot if kept on the reel for a longtime.

The second part of the process is the conversion of the

yarns into what may with propriety be called a rope,

cord, or line. That we may have a clear conception of

the principle which regulates this part of the process, we
shall begin with the simplest possible case, the union of

two yarns into one line. This is not a very usual fabric

for rigging, but we select it for its simplicity.

When hemp has been split into very fine fibres by the

hatchel, it becomes exceedingly soft and pliant, and af-

ter it has Iain for some time in the form of fine yarn, it

may be unreeled and thrown loose, without loosing much

of its twist. Two such yarns may be put on the whirl of
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a Spinning-wheel, and thrown, like flaxen yarn, so as to

make sewing thread. It is in this way, indeed, that the

sailmakers' sewing thread is manufactured; and when it

has been kept on the reel, or on balls or bobbins, for

some time, it retains its twist as well as its uses re-

quire. But this is by no means the rase with yarns spun

for great cordage. The hemp is so elastic, the number of

fibres twisted together is so great, and the diameter of the

yarn (which is a sort of lever on which the elasticity of

the fibre exerts itself) is so considerable, that no keep-

ing will make the fibres retain this constrained position.

The end of a rope-yarn being thrown loose, it will im-

mediately untwist, and this with considerable force and

speed. It would, therefore, be a fruitless attempt to twist

two such yarns together; yet the ingenuity of man lias

contrived to make use of this very tendency to untwist

not only to counteract itself, but even to produce another

and a permanent twist, which requires force to undo it,

and which will recover itself when this force is removed.

Every person must recollect, that when he had twisted

a packthread very hard with his fingers between his

hands, if he slackens the thread by bringing his hands

nearer together, the packthread will immediately curl up,

running into loops or kinks, and will even twist itself

into a neat and firm cord.

The component parts of a rope are called si rands, and

the operation of uniting them with a permanent twist is

called laying or closing, the latter term being chiefly

appropriated to cables and other very large cordage.

Lines and cordage less than 1| inches circumference

are laid at the spinning-wheel. The workman fastens

the ends of each of two or three yarns to separate whirl-

hooks. The remote ends are united in a knot. This is

put on one of the hooks of a swivel called the loper, re-

presented in fig. 213, and care is taken that the yarns

are of equal length and twist. A piece of soft cord is

put on the other hook of the loper; and, being put over

a pulley several feet from the ground, a weight is hung

on it, which stretches the yarn. When the workmen
sees that they are equally streched, he orders the wheel

to be turned in the same direction as when twining the

yarns. This would twine them harder; but the swivel

of the loper gives way to the strain, and the yarns im-

mediately twist around each other, and form a line or

cord. In doing this, the yarns lose their twist. This

is restored by the wheel. But this simple operation

would make a very bad line, which would be slack, and

not hold its twist; for, by the turning of the loper, the

strands twist immediately together, to a great distance

from the loper. By this turning of the loper the yarns

are untwisted. The whe; 1 restores the irtwist only to that

part of the yarns that remains separate from the others,

but cannot do it in that part where they are already

twined round each other, because their mutual pressure

prevents the twist from advancing. It is, therefore, ne-

c^sary to retard this tendency trt twine, by keeping the

yarns apart. This is done by a little tool called the top,

represented in fig. 214.

Ii is a truncated cone, having three or more notches

along its sides, and a handle called the staff. This is

put between the strands, the small end next the loper,

and it is pressed gently into the angle formed by the

jams which lie in the notches. The wheel being now

turned, the yarns are more twisted, or hardened up, and
their pressure on the top gives it a strong tendency to

come out of the angle, and also to turn round. The
workman does not allow this till he thinks the yarns
sufficiently hardened. Then he yields to the pressure,

and the top comes away from the swivel, which immedi-
ately turns round, and the line begins to lay. Gradually
yielding to this pressure, the workman slowly comes up

towards the wheel, and the layinggocs on, till the topis

at last close to the wheel, and the work is done. In the

meantime, the yarns are shortened, both by the twining
of each and the laying of the cord. The weight, there-

fore, gradually rises. The use of this weight is evident-

ly to oblige the yarn to take a proper degree of tvvistp

and not run into kinks.

A cord, or line, made in this way, has always some
tendency to twist a little more. However little friction

there may be in the loper, there is some, so that the

turns which the cord has made in the laying, are not
enough to balance completely the elasticity of the yarns;
and the weight being appended, causes the strands to be
more nearly in the direction of the axis, in the same
manner as it would stretch and untwist a little any rope
to which it is hung. On the whole, however, the twist

of a laid line is permanent, and not like that upon thread
doubled or thrown in a mill, which remains only in con-
sequence of the great softness and flexibility of the yarn.
The process for laying or closing large cordage is

considerably different from this. The strands of which
the rope is composed consist of many yarns, and require
a considerable degree of hardening. This cannot be done
by a whirl driven by a wheel-band; it requires the pow-
er of a crank turned by the hand. The strands, when
properly hardened, become very stiff, and vviien bent
round the top. are not able to transmit force enough for

laying the heavy and unpliant rope which forms beyond
it. The elastic twist of the hardened strands must, there-
fore, be assisted by an external force. All this requires
a different machinery and a different process.

At the upper end of the walk is fixed up the tackle-
board, fig. 215. This consists of a strong oaken plank
called a breast-board, having three or more holes in it,

such as A, B, C, fitted with brass or iron plates. Into
these are put iron cranks, called heavers, which have
hooks or forelocks, and keys, on the ends of their spin-
dles. They are placed at such a distance from each
other, that the workmen do not interfere with each other
while turning them round. This breast-board is fi*ed
to the top of strong posts well secured by struts or braces
facing the lower end of the walk. At the lower end is

another breast-board fixed to the upright posts of a
sledge, which may be loaded with stones or other weights.
Similar cranks are placed in the holes of this breast-
board. The whole goes by the name of the sledge; (see
fig. 216.) The top necessary for closing large cordage is

too heavy to be held in the hand: it therefore has a king
staff, which has a truck on the end. This rests on the
ground; but even this is not. enough in laying great cables.
The top must be supported on a carriage, as shown in
fig. 21^, where it must lie very steady, and it needs at-
tendence, because ihe master workman has sufficient
employment in attending to the manner in which the
ctrands close behind the top, and in helping them by Ya-
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nous methods. The top is, therefore, fixed to the carriage

by lashing its staff to the two upright posts. A piece of

soft rope, or strap, is attached to the handle of the top

by the middle, and its two ends are hrought back and

wrapped several times tight round the rope, in the di-

rection of its twist, and bound down. This is shown at

W, and it greatly assists the laying of the rope by its

friction. This both keeps the top from flying too far

from the point of union of the strands, and brings the

strands more regularly into their places.

The first operation is warping the yarns. At each
end of the walk are frames called warping frames,

•which carry a great number of reels or winches filled

with rope-yarn. The foreman of the walk takes off a

yarn end from each, till he has made up the number ne-

cessary for his rope or strand, and bringing the ends

together, he passes the whole through an iron ring fixed

to the top of a stake driven into the ground, and draws
them through: then a knot is tied on the end of the bun-

dle, and a workman pulls it through this ring till the

intended length is drawn off the reels. The end is made
fast at the bottom of the walk, or at the sledge, and the

foreman comes back along the skain of yarns, to see

that none are hanging slacker than the rest. He takes

up in his hand such as are slack, and draws them tight,

keeping them so till he reaches the upper end, where he

cuts the yarns to a length, again adjusts their tightness,

and joins them all together in a knot, to which he fixes

the hook of a tackle, the other block of which is fixed to a

firm post, called the warping-post. The skain is well

stretched by this tackle, and then separated into its dif-

ferent strands. Each of these is knotted apart at both

ends. The knots at their upper ends are made fast to

the hooks of the cranks in the tackle-board; and those

at the lower ends are fastened to the cranks in the

sledge. The sledge itself is kept in its place by a tackle,

by which the strands are again stretched in their places,

and every thing adjusted, so that the sledge stands

square on the walk, and then a proper weight is laid on

it. The tackle is now cast off, and the cranks are turned

at both ends, in the contrary direction to the twist of

the yarns. (In some kinds of cordage the cranks are

turned the same way with the spinning twist). By this

the strands are twisted and hardened up; and as they

contract by this operation, the sledge is dragged up the

walk. When the foreman thinks the strands sufficiently

hardened, which he estimates by the motion of the sledge,

he orders the heavers at the cranks to stop. The middle

strand at the sledge is taken off from the crank. This

crank is taken out, and a stronger one put in its place

at D, fig. 216. The other strands are taken of from
their cranks, and are all joined on the hook which is now
in the middle hole. The top is then placed between the

strands, and being pressed home to the point of their

union, the carriage is placed under it, and it is firmly
fixed down. Some weight is taken off the sledge. The
heavers now begin to turn at both ends. Those at the
tackle-board continue to turn as they did before; but
the heavers at the sledge turn in the opposite direction to
their former motion; so that the cranks at both ends are
now turning one way. By the motion of the sledge-
crank the top is forced away from the knot, and the rope
begins to close. The heaving at the upper end restores

to the strand the twist which they arc constantly losing
by the laying of the rope. The workmen judge of this

by making a chalk mark on intermediate points of the
strands, where they lie on the stakes which are set up
along the walk for their support. If the twist of the
strands is diminished by the motion of closing, they will

lengthen, and the chalk mark will move away from the

tackle-board; but if the twist increases by turning the

cranks at the tackle-board, the strands will shorten, and
the mark will come nearer to it.

As the closing of the rope advances, the whole shortens,

and the sledge is dragged up the walk. The top moves
faster, and at last reaches the upper end of the walk, the
rope being now laid. In the mean time, the sledge lias

moved several fathoms from the place where it was when
the laying began.

These motions of the sledge and top must be exactly
adjusted to each other. The rope must be of a certain
length. Therefore the sledge must stop at a certain place.

At that moment the rope should be laid; that is, the top

should be at the tackle-board. In this consists the ad-

dress of the foreman. He has his attention directed both

ways. He looks at the strands, and when he sees any of

them hanging slacker between the stakes than the others,

he calls to the heavers at the tackle- board to heave more
upon that strand. He finds it more difficult to regulate

the motion of the top. It requires a considerable force

to keep it in the angle of the strands, and it is always

disposed to start forward. To prevent or check this,

some straps of soft rope are brought round the staff of

the top, and then wrapped several times round the rope

behind the top, and kept firmly down by a lanyard or

bandage, as is shown in the figure. This both holds back

the top, and greatly assists the laying of the rope, caus-

ing the strands to fall into their places, and keep close

to each other, which is sometimes very difficult, especi-

ally in ropes composed of more than three strands. It

will greatly improve the laying the rope, if the top has a

sharp, smooth, tapering pin of hard wood, pointed at the

end, projecting so far from the middle of its smaller end,

that it gets in between the strands which are closing.

This supports them, and makes their closing more gra-

dual and regular. The top, its notches, the pin, and the

warp or strap, which is lapped round the rope, are all

smeared with grease or soap to assist the closing. The
foreman judges of the progress of closing chiefly by his

acquaintance with the walk, knowing that when the

sledge is abreast of a certain stake, the top should be

abreast of a certain other stake. When he finds the top

too far down the walk, he slackens the motion at the

tackle-board, and makes the men turn briskly at the

sledge. By this the top is forced up the walk, and the

laying of the rope accelerates, while the sledge remains

in the same place, because the strands are loosing their

twist, and are lengthening, while the closed rope is short-

ening. When, on the other hand, he thinks the top too

far advanced, and fears that it will be at the head of the

walk before the sledge has got to its proper place, he

makes the men heave briskly on the strands, and the

heavers at the sledge-crank work softly. This quickens

the motion of the sledge by shortening the strands; and

by thus compensating what has been overdone, the sledge
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anil top come to their places at once, and the work ap-

pears to answer the intention.

When the top approaches the tackle-board, the heav-

ing at the sledge could not cause the strands immediately

behind the top to close well, without having previously

produced an extravagant degree of twist in the interme-

diate rope. The effort of the crank must therefore he

assisted by men stationed along the rope, each furnished

with a tool called a woolder. This is a stout oak stick,

about three feet long, having a strap of soft rope-yarn

or cordage fastended on its middle or end. The strap is

wrapped round the laid rope, and the workman works

with the stick as a lever, twisting the rope round in the

direction of the crank's motion. The woolders should

keep their eye on the men at the crank, and make their

motion correspond with his. Thus they send forward

the twist produced by the crank, without either increas-

ing or diminishing it, in that part of the rope which lies

between them and the sledge.

Such is the general and essential process of rope-

making. The fibres of hemp are twisted into yarns, that

they may make a line of any length, and stick among
each other with a force equal to their own cohesion. The
yarns are made into cords of permanent twist by laying

them; and that we may have a rope of any degree of

strength, many yarns are united in one strand, for the

same reason that many fibres were united in one yarn;

and in the course of this process it is in our power to

give the rope a solidity and hardness which make it less

penetrable by water, which would rot it in a short time.

Some of these purposes are inconsistent with others; and

the skill of a rope maker lies in making the best com-

pensation, so that the rope may on the whole be the best

in point of strength, pliancy, and duration, that the

quantity of hemp in it can produce.

The following rule for judging of the weight which a

rope will bear is not far from the truth. It supposes them

rather too strong; but it is so easily remembered that it

may be of use.

Multiply the circumference in inches by itself, and

take the fifth part of the product, it will express the tons

which the rope will carry. Thus, if the rope has 6 inches

circumference, 6 times 6 is 36, the fifth of which is ?l

tons; apply this to the rope of S-J, on which sir Charles

Kuowles made his experiments 3| x 3| = 10,25, | of

which is 2,05 tons, or 4592 pounds. It broke with 4550.

This may suffice for an account of the mechanical part

of the manufacture. But we have taken no notice of the

operation of tarring; and our reason was, that the me-
thods practiced indifferent rope-works are so exceedingly

different, that we could hardly enumerate them, or even

give a general account of them. It is evidently proper
to tar in the state of twine or yarn, this being the only

way that the hemp could be uniformly penetrated. The
yarn is made to wind off one reel, and having passed
through a vessel containing hot tar, it is wound upon
another reel; and the superfluous tar is taken off by
passing through a hole surrounded with spongy oakurn;

or it is tarred in skains or hauls, which are drawn by a
capstern through the tar- kettle, and through a hole
formed of two plates of metal, held together by a lever
loaded with a weight.

It is established beyond a doubt, that a tarred cordage

when new is weaker than white, and that the difference

increases by keeping. The following experiments were
made by Mr. Du Hamel at Rochefort on cordage of three

inches (French) in circumference, made of the best Riga
hemp.

August 8, 1741.

White. Tarred.

Broke with 4500 pounds. 3400 pounds.

4900 3300
4800 3250

April 25, 1743.

4600 3500
5000 3400
5000 3400

Sept. 3, 1746.

3800 3000
4000 2700
4200 2800

A parcel of white and tarred cordage was taken out of

a quantity which had been made February 12, 1746. It

was laid up in the magazines, and comparisons were
made fifom time to time as follows:

W^iite bore. Tarred bore. Differ.

1746, April 14, 2645 lbs. 2312 lbs. 333.

1747, May 18, 2762 2155 607.

1747, Oct. 21, 2710 2050 660
1748, June 19, 2575 1752 823

j

1748, Oct, 2, 2425 1837 588
1749, Sept. 25, 2917 1865 1052

Mr. Du Hamel says, that it is decided by experience,
1. That white cordage in continual service is one-third
more durable than tarred. 2. That it retains its force
much longer while kept in store. 3. That it resists the
ordinary injuries of the weather one-fourth longer.
We know this one remarkable fact: in 1758 theshrowds

and stays of the Sheer hulk at Portsmouth dock-yard
were over-hauled, and when the worming and service
were taken off, they were found to be of white cordage.
On examining the store-keeper's books, they were found
to have been formerly the shrowds and rigging of the
Royal William, of 110 guns, built in 1715, and rigged in
1716. She was thought top-heavy, and unfit for sea,
and unrigged, and her stores laid up. Some few years
afterwards, her shrowds and stays were fitted on the Sheer
hulk, where they remained in constant and very hard
service for about 30 years, while every tarred rope about
her had been repeatedly renewed.
Why then do we tar cordage? It is chiefly serviceable

for cables and ground tackle, which must be continually
wetted, and even soaked. The result of careful observa-
tion is, 1. That white cordage, exposed to be alternately
very wet and dry, is weaker than tarred cordage. 2.
That cordage which is superficially tarred is constantly
stronger than what is tarred throughout, and it resists
better the alternatives of wet and dry. The shrowds of
the Sheer hulk were well tarred and* blacked, so that it
was not known that they were of white cordage.

Attempts have been made to in reasp the strength of
cordage by tanning. But although it remains a constant
practice in the manufacture of nets, it does not appear
that much addition, either of strength or durability, can
be given to cordage by this means. The trial has been
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made with great care, and by persons fully able to con-

duct the process with propriety. But it is found that the

yarns take so long time in drying, and arc so much hurt

by drying slowly, that tho room required for a consider-

able rope-work would be immense; and the improvement

of the cordage is hut trifling, and even equivocal.

ROSA, the* rose, a genus of the polygyria order, in the

icosandria class of plants, and in the natural method
ranking under the 35th order, senticosse. There are five

petals; the calyx is urceolated, quinquefid, carnous, and
straitened at the neck. The seeds are numerous, hispid,

and affixed to the inside of the calyx. The sorts of roses

are very numerous; and the botanists find it very diffi-

cult to determine with acuracy which are species and

which are varieties, as well as which are varieties of the

respective species. On this account Linnscus, and some
other eminent authors, are inclined to think that there is

only one real species of rose, which is {the rosa canina,

or dog-rose of the hedges, and that all the other sorts are

accidental varieties of it. According, however, to the

present arrangement, they stand divided into 40 suppos-

ed species, each comprehending varieties, which in some
sorts are but few, in others numerous. The most remark-

able species, and their varieties, according to the ar-

rangement of modern botanists, are as follow:

1. The canina, canine rose, wild dog-rose of tire hed-

ges, or hep-tree. There are two varieties, red-flowered

and white- flowered. They grow wild in hedges abun-

dantly all over the kingdom; and arc sometimes admit-

ted into gardens; a few to increase the variety of the

shrubbery collection.

2. The alba, or common white-rose. The varieties

are; large double white rose; dwarf single white rose;

maidens-blush white rose, being large, produced in clus-

ters, and of a white and blueish-red colour.

3. Thegallica; or Gallican rose, &,c. This species is

very extensive in supposed varieties, several of which

have been formerly considered as distinct species, but are

now ranged among the varieties of the Gallican rose, con-

sisting of the following noted varieties.

Common red officinal rose. Rosa mundi (rose of the

world) or striped red rose; York and Lancaster varie-

gated rose; monthly rose, producing middle-sized, mode-
rately-double, delicate flowers, of different colours in

the varieties. The varieties are, common red-ilowered

monthly rose, blush-flowered, white-flowered, stripe-

flowered: all of which blow early and late, and often pro-

duce flowers several months in the year, as May, June,

and Julyj and frequently again in August or September,

and sometimes in fine mild seasons, continue till Novem-
ber or December. Hence the name monthly rose, dou-

ble virgin rose.

4. The damascena, including the red damask rose,

white damask rose, blueish Belgic rose, red Belgic rose.

Velvet rose grows three or four feet high, armed with

but few prickles; producing large velvet-red flowers,

comprising semidouble and double varieties, all very
beautiful roses. Marbled rose grow3 four or five feet

high, having brownish branches, with but few prickles;
and a large, double, finely-marbled, red flower.

5. The lutea, including the red and yellow Austrian
rose, yellow Austrian rose, double yellow rose.

6. The centifolia, or hundred leaved red rose, &c.

The varieties are; common Dutch hundred-leaved rose,
blueish hundred-leaved rose.

7. The provincial, or Provence rose. The varieties

are; common red Provence rose, and pale Provence rose;
both of which having larger and somewhat looser petals

than the following sort. Cabbage Provence rose, having
the petals closely folded over one another like cabbages*
Dutch cabbage rose, very large, and cabbages tolerably;

childing Provence rose; great royal rose, producing re-

markably large, somewhat loose, but very elegant flow-
ers. All these are l%rge double red flowers, somewhat glo-
bular at first blowing, becoming gradually a little spread-
ing at top, and are all very ornamental fragrant roses.

8. The muscosa, or moss Provence rose, supposed by
some a variety of the common rose, having the calyx and
upper part of the peduncle surrounded with a rouffh
mossy- like substance, effecting a curious singularity.

9. The cinnamomea, or cinnamon rose. There are
varieties with double-flowers.

10. The alpina, or Alpine inermous rose. This species,
as being free from all kind of armature common to the
otlier sorts of roses, is esteemed as a singularity; and
from this property is often called the virgin rose.

11. The Carolina, or Carolina and Virginia rose,
&c. grows six or eight feet high, or more. The varieties
are; dwarf Pennsylvania rose, with single and double
red flowers. American pale-red rose. This species and
varieties grow naturally in different parts of North
America; they effect a fine variety in our gardens, and
are in estimation for their late-flowering property, as
they often continue in blow from August until October*
and the flowers are succeeded by numerous red berry-
like heps in autumn, causing a variety all winter.

12. The villosa, or viiiose apple-bearing rose, grows
six or eigut feet high. This species merits admittance
into every collection as a curiosity for the singularity of
its fruit, both for variety and use; for having a thick
pulp of an agreeable acid relish; this is often made into
a tolerably good sweetmeat.

13. The pimpinellifolia, or burnet-leaved rose. There
are varieties with red flowers, and with white flowers.
They grow wild in England, &c. and are cultivated in
shrubberies for variety.

14. The spinosissima, or most spinous, dwarf bur-
net-leaved rose, commonly called Scotch r-.se. The va-
rieties are: common white-flowered, red-flowered, striped-

flowered, marble-flowered. They grow naturally in
England, Scotland, &c. The first variety rises near a
yard high, the jothers, but one or two feet, all of which
are single-flowered; 'but the flowers, being numerous all

over the branches, make a pretty appearance in the col-

lection.

15. The eglanteria, eglantine rose, or sweet-brier.
The varieties are; common single-flowered, semi-double-
flowered, double-flowered, blueish double-flowered, yel-

low flowered. This species grows naturally in some parts

of England and Switzerland. It claims culture in every
garden for the odoriferous property of its leaves; and
should be planted in the borders, and otlier compartments
contiguous to walks, or near the habitation, where the

plants will impart their refreshing fragrance very pro-

fusely all around; and the young brandies are excellent

for improving the odour of nosegays and bowpots.
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16. The moschata, or musk-rose, supposed to be a

variety only of the ever-green musk-rose; lias all the

branches terminated by large umbellate dusters of pure

white musk-scented flowers in August, &c.

17. The sempervirent, or evergreen musk-rose. The
sempervircnt property of this elegant species renders it

a curiosity among the rose tribe: it also makes a fine

appearance as a flowering shrub. There is one variety,

the deciduous musk-rose above-mentioned. This spe-

cies and variety flower in August, and is remarkable

for producing them numerously in clusters, continuing in

succession till October or November.

18. The semper flowers, or deep- red China rose, a

most beautiful little plant, and well deserving the epi-

thet of ever-blowing.

19. The chinensis, or pale China rose, which flowers

almost the whole year.

These two last species were supposed to be so tender,

as always to require the shelter of a green-house; but

we can say from experience that they are nearly as hardy

as any of our English roses.

The white and red roses are used in medicine. The

(former distilled with water yields a small portion ot a

botyraceous oil, whose flavour exactly resembles that of

he roses themselves. This oil, and the distilled water,

are very useful and agreeable cordials. These roses also,

besides the cordial and aromatic virtues which reside in

their volatile parts, have a mild purgative one, which re-

mains entire in the decoction after distillation. The red

rose, on the contrary, has an astringent and gratefully

corroborating virtue.

ROSE. See Rosa.

ROSEMARY. See Rosmarinus.

ROSIDULA, a genus of the class and order pentan-

dria monogynia. The calyx is five-leaved; corolla five-

petalled; anthers scrotiform; capsule three-valved.

There is one .species, a, suft'ructicose plant of the Cape.

ROSMARINUS, rosemary, agenus of the monogynia

order, in the diandria class 6f plants, and in the natural

method ranking under the 42-1 *rder, verticillatae. The

corolla is unequal, with its u^- » lip bipartite; the tila-

ments arc long, curved, and ymple, each having a small

dent. There are two species, the otti. inali3 and chiknsis.

There are two varieties, of the first sort, one with white

striped leaves, called the silver rosemary, and the other

with yellow, whence it is called the gold-striped rose-

mary. These plants grow naturally in the southern

parts of Fiance, Spain, and Italy; where, upon dry

rocky soils near the sen, they thrive prodigiously, and

perfume the air in such a manner as to be smelt at a

great distance from the land. They are, however, hardy

enough to bear the cold of our ordinary winters, provided

they are planted upon a poor, dry, gravelly soil, on

which they all endure the cold much better than in a

richer ground, where, growing more vigorously in sum-

mer, they are more apt to be injured by frost in winter;

nor will they have such a strong aromatic scent as those

•n a dry and barren soil. They are to be propagated

cither by slips or cuttings.

Rosemary has a fragrant smell, and a warm pungent

bitterish taste, approaching to those of lavender: the

leaves and tender tops are strongest; next to those, t!ie

cup of the flower; the flowers themselves arc considera-

bly the weakest, but most pleasant. Aqueous liquors
extract a great share of the virtues of the rosemary leaves
by infusion, and elevate them in distillation: along with
the water arises a considerable quantity of essential oil,

of an agreeable strong penetrating smell. Pure spirit

extracts in great perfection the whole aromatic flavour of
the rosemary, and elevates very little of it in distillation.

Hence the resinous mass left upon extracting the spirit,

proves an elegant aromatic, very rich in the peculiar

qualities of the plant. The flowers of rosemary give
over great part of their flavour in distillation with pure
spirits; by watery liquors, their fragrance is much injur-

ed; by beating, destroyed.

ROTALA, a genus of the monogyni?. order, in thetri-

andria class of plants. The calyx is tridentate: there is

no corolla; the capsule is trilocular and polvspennous.
There is one species, an annual of the East Indies.

ROTANG. See Calamus.
ROTATION, in geometry, a term chiefly applied to

the circumvolution of any surface round a fixed and im-
moveable line, which is called the axis of its rotati n;

and by such rotations it is, that solids are conceived to

be generated.

The late ingenious M. de Moivre shows how solids,

thus generated, may be measured or cubed. His me-
thod is this: for the fluxion of such solids, take the pro-
duct of the fluxion of the absciss, multiplied by the cir-

cular base; and suppose the ratio of a square to the cir-

cle inscribed in it to be — : then the equation expressing

the nature of any circle, whose diameter is d, is yy =

of adx — xx. Therefore —. is the fluxion

portion of the sphere; and consequently, the portion it-

self 4\dxx— x^x3
, and the circumscribed cylinder is

4dxx —— x^
; and therefore the portion of the sphere is

to the proportion of the circumscribed cylender, as \d—
las to d— x.

ROTHIA, a genus of the class and order sygenesia
polygamia aequalis. The calyx is many-leaved in a sin-

gle row; woolly recept. in the ray chaffy in the disk vil-

lose seeds; in the ray bald in the disk pappose. There
is one species.

ROTONDO, or Rotundo, in architecture, an appel-
lation given to any building that is round both within
and without, whether it is a church, a saloon, or tho
like.

ROTTBOELLIA, a genus of the digynia order, in

the triandria class of plants. The rachis is jointed, round-
ish, and in many cases filiform: the calyx is ovate, lan-

ceolated. flat, simple, or bipartite; the florets are alter-

nate on the winding rachis. There are IT species, gras-
ses of Africa and the East Indies.

ROTTEN-STONE, a mineral found in Derbyshire,
and used by mechanics for all sorts of finer grinding and
polishing, and sometimes for cutting of stones. Accord-
ing toFcrber, it is a tripoli mixed with calcareous earth.
See Tkipoli
ROUND, in a military sense, signifies a walk which

some officer, attended w ith a party of soldiers, takes in
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a fortified place around the ramparts, in the night-time,

in older to see that the centries are watchful, and every

thing in good order.

The centries are to challenge the rounds, at a dis-

tance, and rest their arms as they pass, to let none come
near them; and when the round comes near the guard,

the centry calls aloud, who comes there? and being an-

swered, the rounds; he says, stand; and then calls the

corporal of the guard, who draws his sword, and calls

also who comes there? and when he is answered, the

rounds, he who has the word advances, and the corporal

receives it with his sword pointed to the giver's hreast.

In strict garrison the rounds go every quarter of an hour

ROUNDELAY, a kind of ancient poem, thus termed,

according to Menage, from its form, because it turns

back again to the first verse, and thus goes round. This

poem is little known among us, but is very common
among the French, who call it rondeau. It consists com-
monly of thirteen verses, eight whereof are in one rhyme,
and five in another. It is divided into couplets, at the

end of the second and third of which the beginning of the

roundelay is repeated, and that if possible iu an equivo-

cal or pausing sense.

ROUT, in law. See Riot.
ROUSSEA, a genus of the tetrandria monogynia

class and order. The calyx is four-leaved; corolla one-

petalled, bell-shaped, four-cleft, inferior; berry quadran-
gular, many seeded. There is one species, a small shrub

of St. Mauritius.

ROXBURGHIA, a genus of the octandria monogynia
class and order. The calyx is four-leaved; corolla four-

petalled; nectarines four, awl-shaped; anthers linear;

capsule one-celled, two-valved; seeds many. There is one
species native of Coromandel.
ROYENIA, a genus of the digynia order, in the de-

candria class of plants; and in the natural method rank-

ing under the 18th order, bicornes. The calyx is ur-

ccolated; the corolla monopetalous, with the limb invo-

luted; the capsule is unilocular and quadrivalved. There
are seven species, herbs of the Cape.
RUBIA, madder, a genus of the monogynia order, in

the tetrandia class of plants; and in the natural method
ranking under the 47th order, stellate. The corolla is

monopetalous and campanulated; and there are two mo-
nospermous berries. There are se\en species, of which
the most remarkable is the tinctorum, or dyer's mad-
der, so much used by the dyers and callico-printers.

This hath a perennial root, and annual stalk: the root is

composed of many long, thick, succulent fibres, almost
as large as a man's little finger; these are joined at the

top in a head like asparagus, and run very deep into the

ground. From the upper part, or head of the root, come
out many side-roots, which extend just under the sur-

face of the ground to a great distance, by which it pro-
pagates very fast; for these send up a great number of
shoots, which, if carefully taken off in the spring soon
after they are- above ground, become so many plants.
These roots are of a reddish colour, somewhat trans-
parent; and have a yellowish pith in the middle, which is

tough, and of a bitterish taste. From this root arise
many large four-cornered jointed stalks, which in good
land will grow five or six feet long, and, if supported,
sometimes seven or eight: they are armtd with short

herbaceous prickles; and at each joint are placed five or
six spear-shaped leaves: their upper surfaces arc smooth;
the branches are terminated by loose branching spikes
of yellow flowers, which are cut into four parts resem-
bling stars. These appear in June, and are sometimes
succeeded by seeds, which seldom ripen in England.
For its principal uses, see Dyeing, and Calico Print-
ing.

Madder-root is used in medicine. The virtues attri-

buted to it are those of a detergent and aperient; whence
it has been usually ranked among the opening roots,

and recommended in obstructions of the viscera, parti-

cularly of the kidneys in coadjulations of the blood
from falls or bruises, in the jaundice, and beginning
dropsies. It is an ingredient in the icteric decoction of
the Edinburgh pharmacopoeia.

It is observable, that this root taken internally, tinges
the urine of a deep red colour; and in the Philosophical
Transactions we have an account of its producing a like

effect upon the bones of animals who had it mixed with
their food: all the bones, particularly the more solid ones,
were said to be changed, both externally and internally,
to a deep red; but neither the fleshy nor cartilaginous
parts suffered any alterations: some of these bones ma-
cerated in water for many weeks together, and after-

wards steeped and boiled in spirit of wine, lost none of
their colour, nor communicated any tinge to the liquors.
This root, therefore, was concluded to be possessed of
great subtilty of parts, and its medical virtues hence to
deserve inquiry. The same trials, however, made b_v oth-
ers, have not been found to produce the same effects as
those above mentioned. Of late the root has corne into
great reputation as an emmenagogue.
RUBRIC, in the canon law, signifies a title or article

in certain ancient law-books; thus called because written,
as the titles of the chapters in our ancient bibles are, in

red letters. Rubrics also denote the rules and directions
given at the beginning, and in the course of, the liturgy,
for the order and manner in which the several parts of
the office are to be performed. There are general ru-
brics and special rubriia.» a rubric for the communion,
&c. In the Romish Missal and Breviary are rubrics for

Matins, for lauds, for translations, beatifications, com-
memorations, &c.
RUB US, the bramble, a genus of the polygamia order,

in the icosandria class of plants; and in the natural method
ranking under the 35th order, senticosse. The calyx is

quinquefid, the petals five; the berry consisting of mo-
nospermous acini or pulpy grains. The principal spe-
cies is the idseus, or common raspberry, which, with its

varieties, demands culture in every garden for their fruit;

particularly the common red kind, white sort, and twice-
bearing raspberry; all of which are great bearers: but
for the general plantations, we choose principally the

common red and the white kind, as being generally the
greatest bearers of all; planting also a share of the twice
bearing sort, both as a curiosity, and for the sake of its

autumnal crops of fruit, which in favourable seasons ri-

pen in tolerable perfection; observing to allow all the
sorts some open exposure in the kitchen garden, though
they will prosper iu almost any situation.

Some other species are considered as plants of variety,

for hardy plantations in the shrubbery. Some of them
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arc also very ornamental flowering pi ants; particularly the

Virginian flowering raspberry, and the double-blossomed

bramble, which have great merit as furniture for orna-

mental compartments; and the white-berried bramble,
whirl) is a great curiosity.

RUBY, a genus of precious stones of various colours;

as, 1. Of a deep red colour, inclining a little to purple:

the carbuncle of Pliny. 2. The spinell, of the colour of

a bright corn poppy flower. 3. The balass, or pale red,

inclining to violet. 4. The rubicell, of a reddish yellow.

According to Cronstedt, the ruby crystallizes into an oc-

tohedral form, as well as the diamond, from which it dif-

fers very little in hardness and weight. Tavernier and
Dutens inform us, that in the East Indies all coloured

gems are named rubies, without regard to what their

colours may be; and that the particular colour is added
to the name of each, in order to distinguish them from
one another. There are, however, some soft stones of

this kind, which they call bacan: and it is certain, that

the hard and brilliant rubies, named oriental, as well as

the sapphires and topazes, are all the same, excepting
only the circumstance of colour. Some are partly red,

and partly blue, yellow, and some quite colourless. The
spinell rubies are about half the value of diamonds of the
same weight; the balass is valued at 30 shillings per ca-

rat. Tavernier mentions 108 rubies in the throne of the
great Mogul, from 100 to 200 carats, and of a round one
almost 2| ounces: there is also mention made by other
travellers, of rubies exceeding 200 carats in weight.
According to Dutens, a perfect ruby, if it weighs more
than 3§ carats, is of greater value than a diamond of

the same weight. If it weighs one carat, it is worth 1

guineas; if two carats, 40 guineas; three carats, 150 gui-

neas; if six carats, upwards of 1000 guineas.

According to the experiments of Bergman and Achard,
the texture of the ruby is foliated like that of diamonds:
it is fusible with borax in a strong and long-continued
heat, running into a transparent glass of a pale green
colour. From the experiments of M. d'Arcet, it appears
that the ruby does not lose its colour in the greatest

fire; but Henckelsays, that, by means of a burning glass,

he softened it in such a manner as to receive the impres-

sion of a seal of jasper. It becomes electric by being

rubbed. Its specific gravity, according to Bergman, is

from 3,180 to 4,240: but Brisson tells us that it is 4,283.

The specific gravity of the spinell is 3,760, of the Bra-
zilian ruby 3,531.

Rubies are met with in the Capelan mountains of Pe-
gi;,in the East Indies; and at Caos, Ava, Bisnagar, Ca-
licut, Cananor, Cevlon, and Brasil. They are found in

sands of rivers of a red colour, in an argillaceous earth

of a hard texture and greenish colour; sometimes they
adhere to red rorks. The spinell rubies are met with in

Hungary, Sihsia, Bohemia, and Brasil, The balass
coihih principally from Brasil, though some are also

brought from the East Indies. The rubicell comes also

from Brasil, but they are said to lose their colour in the
fire. See Corandum, Topaz, &c.
RUUBECKIA, dwarf sun-flower, in botany, a genus

of the 8\ ngenesia-polygamia frustranea class of plants,
the compound flower of which is radiated; but the her-
maphrodite coroilultB '<f the disc arc tubulose and very
numerous: the stamina are five very short capillary fila-

soh. in. 55

ments; and there is a small orbiculatcd seed after each

of the hermaphrodite corollulae, and are all contained in

the cup, affixed to a paleaceous receptacle. There are

seven species.

RUDDER, in navigation, a piece of timber turning

on hinges in the stern of the ship, and which, opposing

sometimes one side to the water, and sometimes another,

turns or directs the vessel this way or that. See Ship-
building.
The rudder of a ship is a piece of timber hung on the

stern-posts by four or five iron hooks, called pintles,

serving for the bridle of a ship to turn her about at the

pleasure of the steerman. The rudder being perpendicu-

lar, and withoutside the ship, another piece of timber is

fitted to it at right angles, which comes into the ship, by
which the rudder is managed and directed. This latter

properly is called the helm or tiller; and sometimes,

though improperly, the rudder itself. The power of the

rudder is reducible to that of the lever. As to the an-
gle the rudder should make with the keel, it is shown,
that in the working of ships, in order to stay or bear up
the soonest possible, the tiller of the rudder ought to

make an angle of 55° with the keel. A narrow rudder is

best for a ship's sailing, provided she can feel it; that is,

be guided and turned by it: for a broad rudder will hold
much water when the helm is put over to any side; but
if a ship has a fat quarter, so that the water cannot come
quick and strong to her rudder, she will require a
broad rudder. The aft-most part of the rudder is called
the rake of the rudder.

RUELLIA, in botany, a genus of the angiospermia
order, in the didynamia class of plants; and in the na-
tural method ranking under the 40th order, personata\
The calyx is quinquepartitc; the corolla sub-campanu-
lated; the stamina approaching together in pairs; the
capsule springing asunder by means of its elastic seg-
ments. There are 43 species, shrubs of the East and
West Indies.

RUFF. See Perca.
Ruff. See Tringa.
RUIZIA, a genus of thepolyandria order, in the mo-

nadelphia class of plants; and in the natural method
ranking under the 37th order, columniferje. The calyx
is double; the external are triphyllous. The corolla con-
sists of five petals, inclining to the right hand side, and
adhering to the stamina, which are from 30 to 40. It
has ten styli, and as many capsular. These are com-
pressed and membranous. In each capsule are two
seeds. There are three species, viz. 1. Cordata; 2. Loba-
ta; 3. Vanibilis; all natives of Asia and the Cape of
Good Hope.
RULES of court, in law, are certain orders made,

from time to time, in the courts of law, which attornies
are bound to observe, in order to avoid confusion; and
both the plaintiff and defendant are at their peril also
bound to pay obedience to rules made in court relating
to the cause depending between them.

It is to be observed, that no court will make a rule
for any thing that may be done in the ordinary course;
and that if a rule is made, grounded upon an affid vit,
the other side may move the court against it. in order to
vacate the same, and thereupon shall bring into court a
copy of the affidavit and rule. On the breach and con-
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tempt of a rule n r
court, an attachment lies; but it is not

granted for disobedience to a rule when the party ha3

nut been personally served; nor for disobeying a rule

made by a judge in his chamber, which is not of force

to ground a motion upon, unless the same is entered.

Rule, or Rater, an instrument of wood or metal, with

several lines delineated on it, of great use in practical

mensuration.

When a ruler has the lines of chords, tangents, sines,

&<•. it is called a plane scale.

The carpenter's joint rule is an instrument usually of

box, &c. twenty-lour inches long, and one and a half

broad; each inch being subdivided into eight parts. On
the same side with these divisions, is usually added Gun-
ter's line of numbers. On the other side, arc the lines of

timber and board-measure; the first beginning at 82, and

continued to 56, near the other end; the latter is num-
bered from 7 to 36, four inches from the other end.

Use of the carpenter'sjoint-ride. The application of the

inches, in measuring lengths, breadths, &c. is obvious.

The u„-,c of the other side is all we need here to notice.

1. The breadth of any surface, as board, glass, etc. be-

ing given, to find how much in length makes a square

loot. Find the number of inches the surface is broad, in

the line of broad-measure, and right against it is the

number of inches required. Thus, if the surface was

eight inches broad, eighteen inches will be found to make

a superficial foot. Or more readily thus: Apply the

rule to the breadth of the board, or glass, that end, mark-

ed 36, being equal with the edge, the other edge of the

surface will show the inches, and quarters of inches,

which go to a square foot. 2. Use of the table at the end

of the board-measure. If a surface is one inch broad, how

many inches long will make a superficial foot? Look in

Hie upper row of figures for one inch, and under it in the

second row is twelve inches, the answer to the question.

3. I'se of the line" of timber-measure. This resembles

the former; for having learned how much the piece is

square, look for that number on the line of the timber-

measure; the space thence to the end of the rule is the

length which, at that breadth, makes a foot of timber.

Thus, if the piece is nine inches sqv.are, the length ne-

cessary to make a solid foot of timber, is 21 \ inches.

Jf the timber is small, and under nine inches square, seek

the square in the upper rank of the table, and immedi-

ately under it are the feet and inches that make a solid

foot. If the piece is not exactly square, but broader at

one end than the other, the method is to add the two to-

gether, and take half the sum for the side of the square.

For round timber the method is to girt it round with a

string, and to allow the fourth part for the side of the

square; but this method is erroneous, for hereby you
lose nearly one-fifth of the true solidity; though this is

the method at present practised in buying and selling

timber.

The mason's rule is twelve or fifteen feet long, in or-

der to be applied under the level to regulate the course,

and make the piedroits equal, &c.

Everard's sliding Rule. See Gauging.

RUM, a species of brandy, or vinous spirit, distilled

from sugar-canes. Sec Distillation, and Spirit.
RUMEN, in comparative anatomy, the paunch, or

first stomach [of such animals as chew the cud. thrnce

calied ruminant animals. See Comparative Anai mv.
RUMEX, dock, a genus of the trigynia order, in the

hcxandria class of plants; and in the natural method

ranking under the 12th order, holoiacea*. The calyx is

triphyllous; there are three comment petals, and one tri-

quetrous seed. There are 36 species; of which the most

remarkable are: 1. The patientia, commonly called pa-

tience rhubarb. This was formerly mucji more cultivat-

ed in the British gardens than at present: the roots of this

have been generally used for the monk's rhubarb, and it

has even been thought to be the true kind; but others

suppose the second sort should be used as such. 2. The
alpinus or monk's rhubarb, grows naturally on Hie

Alps, but has long been cultivated in the gardens of this

country. This has large roots, which spread and multi-

ply by their offsets: they are shorter and thicker than

the former, are of a very dark brown on the outside,

and yellow within. 3. The aquaticus, or water-dork,

grows naturally in ponds, ditches, and standing waters,

in many parts of Britain. It is supposed to be tho hcrba

Britannica of the ancients. 4. The acutus, or sharp-

pointed dock (the oxylapathum of the shops); but the

markets are supplied with roots of the common docks,

which are indifferently gathered by those who collect

them in the fields, where the kind commonly called but-

ter dock (from its leaves being used to wrap up butter)

is much more common than this. These plants are but

seldom cultivated, and so easily multiply by their nume-
rous seeds, that they soon become troublesome weeds
where they once get an entrance.

RUMINANT, in natural history, is applied to an ani-

mal which chews over again what it has eaten before;

which is popularly called chewing the cud. Pa\er; in a

treatise De Ruminantibus et Ruminatione, shows that

there are some animals Hvhich really ruminate; as oxen.

sheep, deer, goats, camels, hares, and squirrels; and that

there arc others which only appear to do so, as moles,

crickets, bees, beetles, crabs, mullets, Ace. The latter

class, he observes, have their stomachs composed of mus-

cular fibres, by which the food is ground up and down
asinthose which really ruminate. Mr. Ray observes, that

ruminants are all four-footed, hairy, and viviparous;

some with hollow and perpetual horns, others with de-

ciduous ones.

RUMPHIA, a genus of the monngynia order, io the

triandria class of plants, and in the natural method

ranking with those of which the order is doubtful. '1 lie

calyx is trifid; the petals three; the fruit a trilocular plum.

There is one species, a tree of the Kas f Indies.

RUNDLE,or Roundlle. See Heraldry.
RUNDLET, or Runlet, a small vessel, contain-

ing an uncertain quantity of any liquor, from three to

twenty gallons.

RUNNER, in the sea language, a rope belonging to

the game', and to the two bolt-tackles. It is reeved in a

single hock, joined to the end of a pennant, and has at

one end a hook to hitch into any thing, and at the uui r

end a double block, into which is reeved the fall ol the

t; ckle. or the garnet, by which means it purchases more

than !hc tackle would without it.

RUNNET, or Renxet, is the juice or gastric fluid

found in the stomachs of sucking quadrupeds, which as
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yet have received no other nourishment than their moth-

er's milk. In ruminating animals, w ii h liave several

stomachs, it is generally found in the last, though some-

times in the next to it. If the runnel is dried in the sun,

and then kept close, it may bo preserved in perfection

for years. Not only the runni't itself, but also the sto-

mach in which it is found, curdles milk without any pre-

vious preparation. But the common method is, to take

the inner membrane of a calf's stomach, to clean it well,

to salt and liana; it Dp 'n brown paper: when this is used,

the salt is washed off', then it is macerated in .a little wa-
ter during the night, and in the morning the infusion is

poured into the milk to curdle it. See Digestion.

RUPALA, a genus of the tedrandria monogynia class

and order. There is no calyx; the petals are, four; sta-

mina inserted in the middle of the pctals^'pericarpium one-

celled, two-seeded.

RUPERT'S DROPS, a sort of glass-drops with long
and slender tails, which burst to pieces on the breaking

off those tails in any part; said to have been invented by
prince Rupert, and therefore calied by his name. Con-
cerning the cause of this surprising phenomenon scarce-

ly any thing that bears the least appearance of probabi-

lity has been offered. Their explosion is attended in the

dark • ith a flash of light; and, by being boiled in oil, the

drops are deprived of their explosive quality.

RUPPI A, a genus of the tetragynia order, in the tc-

trandria class of plants; and in the natural method rank-

ing under the 15th order, inundatse. There is neither

calyx nor corolla; but four pedicellated seeds. There is

one species.

RUPTURE, in surgery, the same with hernia. Sec
SURC.EKY.
RUSCUS, knee-holly, or butcher's broom, a genus of

the syngenesia order, in the dicecia class of plants; and
in the natural method ranking under the 11th order, sar-

mentar.ese. The male calyx is hexaphyllous; there is no
corolla; the nectarium is central, ovate, and perforated at

the top. The female calyx, corolla, and nectarium, are

the same as in the male; there is only style, with a trilo-

cular two-seeded berry. There are five species. The
most remarkable is the aculeatus, or common butcher's

bro'in, common in (he woods in many parts of England.
As this plant grows wild in most parts of England, it is

rah admitted into gardens; but if some of the roots

are planted under tall trees in large plantations, they

will spread into large clumps; and as they retain their

leaves in winter, at that season they will have a good ef-

fect. The seeds of this plant generally lie a year in the

ground before they vegetate; and the plants so raised are

long before they arrive at a size large enough to make
any figure, and therefore it is much better to transplant

the roots. The root of this plant is accounted aperient,

and in this intention is sometimes made an ingredient in

apo/ems and diet-drinks, for opening slight, obstructions

of the viscera, and promoting the fluid secretions. This
plant is used by the butchers for besoms to sweep their

blocks. Hucksters place the boughs round their bacon

and cheese, to defend them from the. mice; for they can-

not make their way through the prickly leaves.

RUSH, in botany. See Juxcrs.
RUSSELIA, a genus of the didynamia angiospermia

class and order. The calyx is five-leaved; corolla tube,

very long; capsule acuminate. There is one species, a

shrubbv plant of the Havannah.
RUSSIA COMPANY, in commerce. See Compant.
RUST, the oxide of a metal. Iron, for instance, when

exposed to the air, soon becomes tarnished, and gradual-

ly changed into a brown or yellow powder, well known
by the name of rust* This change is occasioned by the

gradual combination of the iron with the oxygen of the

atmosphere, and, according to the new chemistry, it is

now denominated the oxide of iron.

RUSTIC, in architecture, implies a manner of building

in imitation of nature, rather than according to the rules

of art.

RUTA, rue, a genus of the monogynia order, in the

decandria class of plants; and in the natural method rank-

ing under the 2Gth order, multisiliqua?. The calyx is

quinqnepartite; the petals concave; the receptacle sur-

rounded with 10 melliferous pores; the capsule is Iobed.

In some flowers, a fifth part of the number is excluded.

There are seven species, of which the most remarkable
is the hortensis, or common broad-leaved garden rue,
which has been long cultivated for medical use.

Rue has a strong ungrateful smell, and a bitterish pe-

netrating taste: the leaves, when full of vigour, are ex-
tremely acrid, insomuch as to inflame and blister the skin,
if much handled.

RUTIIILE, an ore found in Hungary, Italy, and
France. It is generally crystallized. The primitive
form of the crystals is a rectangular prism, whose base
is a square, and the form of its molecules is a triangular
prism, whose base is a right-angled isosceles triangle;
and the height is to any of the sides of the base about the
right angle, nearly as three to five. Specific gravity from
4.18 to 4.24. It is not affected by the mineral acids.

RUYSCHIA, in botany, a genus of the monogynia
order, in the pentandria class of plants; and in the natural
method ranking with those that are doubtful. The ca-
lyx is pentaphyllousjthe corolla is pentapctalous; and the
berry many-seeded. There are two species, parasitical
shrubs of Guiana.
RYANIA, a genus of the polyandria monogynia class

and order. The calyx is five-leaved: corolla none, stig-
mas four; berry suberous, one-celled, many-seeded. There
is one species, a tree of Trinidad.
RYE. See Secale.
RYNCHOPS, skimmer, in ornithology, a genus be-

longing t«» the order of anseres. The bill is straight: and
the superior mandible much shorter than the inferior,
which is truncated at the point. The species are two,
viz. the nigra and fulva, both natives of America. The
fulvais perpetually flying about and skimming over wa-
ter, out of which it scoops small fish with its lower man-
dible: in stormy seasons it frequents the shores in search
of shell-fish. See Plate CXYII. Nat. Hist. fig. 3 18.
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s.

^ the eighteenth letter of our alphabet, in abbrevia-

^9 tions stands for sorietas, orsocius; as R. S. S. for

rcgirc societatis socius, i. e. fellow of the royal society. In

medicinal prescriptions, S. A. signifies secundum artem,

i. e. according to the rules of art; and in the notes of the

ancients, S. stands for Sextus; SP. for spurius; S. C. for

senalus consultum; S. P. Q. R. for senatus populusque

Roman us; S. S. S. for stratum super stratum, i. e. one

layer above another alternately; S. V. B. E. E. Q. V.
for si vales bene est, ego quoque valeo, a form used in

Cicero's time, in the beginning of letters. Used as anume-
ral, S. anciently denoted seven; in the Italian music, S.

signifies solo; and in books of navigation, S. stands for

south; S. E. for south-east; S. W. for south-west; S. S.

E. for south-south-east; S. S. W. for south-south-west.

See Compass.
SABELLA, a genus of vermes testacea: animal a ne-

reis, with a ringent mouth, and two thicker tentacula be-

hind the head: shell tubular, composed of particles of

sand, broken shell, and vegetable substances united to a
membrane by a glutinous cement. There are 24 species.

SABELLIANS, a sect of Christians of the third cen-

tury, who embraced the opinions of Sabellius, a philo-

sopher of Egypt, who openly taught that there is but one
person in the Godhead.
SABLE. See Mustela.
Sable. See Heraldry.
SABURRtE. See Gritt.
SACBUT, a bass wind-instrument, resembling the

trumpet, so contrived as to be capable of being drawn out

to different lengths, according to the acuteness and gra-

vity of the scale required.

The sacbut is usually about eight feet long, and when
extended to its full length, about fifteen. There are, how-
ever, sacbuts of different sizes to execute different parts;

particularly a small one called by the Italians trombone
picciolo, and the Germans cleine alt possaune, proper for

the counter-tenor.

SACCHARINE ACID. See Oxalic Acid.
SACCHARUM, sugar, or the sugar-cant, a genus of

the digynia order, in thetriandria class of plants; and in

the natural method ranking under the 4th order, gra-

mina. The calyx is two-valved; the corolla is also bi-

valved. There are eleven species of this genus. The
most remarkable is tiis officinarum. It is a native of

Africa, the East Indies, and of Brazil, whence it was in-

troduced into our West India islands soon after they wore

settled. In the manner of their growth, form of their

leaves, and make of their panicle, the sugar-canes resem-

ble the reeds which grow in wet marshy grounds in Eng-
land, or elsewhere; except that the canes are far larger,

and, instead of being hollow as the reeds, are filled with

a white pitch, containing the sweet juice or liquid, which
stamps such value upon these plants. The intermediate

distance between each joint of a cane is of different lengths,

according to the nature of the soil, richness of the manure,
and diflcrent temperature of the weather during its growth;
it seldom exceeds, however, four inches in length, and an
inch i;i diameter. The length of the whole cane like-

wise depends upon the above circumstances. It gene-

rally grows to perfection in about fourteen months, when
its height, at a medium, is about six feet, sometimes more,
sometimes less. The body of the cane is strong, but

brittle; of a fine straw-colour, inclining to a yellow. The
extremity ofeach is covered, for a considerable length,|with

many long.grassy leaves or blades, sharply and finely

sawed on their edges; the middle longitudinal rib being

high and prominent. The sugar-cane is propagated by
planting cuttings of it in the ground in furrows, dug paral-

lel for that purpose; the cuttings are laid level and even,

and are covered up with earth; they soon shoot out new
plants from their knots or joints; the ground is to be kept

clear, at times, from weeds; and the canes grow so quick,

that in eight, ten, or twelve months, they are fit to cut

for making ofsugar from them. When ripe, they cut off

the reeds at one of the joints near the roots; they are then

cleared of the leaves, and tied up in bundles, and sent to

the mills, which are worked either by water or horses.

The bottom part ofthe sugar-cane top is about the thick-

ness of one's finger; and as it contains a good deal of the

natural sweetness of the plant, it is usually cut into

pieces of an inch and a half long, and given to the sad-

dle-horses in the West Indies. It is very nourishing food,

and fattens them apac°. The mill- horses, mules, and

asses, are likewise ed, during crop time, on sugar-cane

tops and the skimming of the sugar-copper; which lasts

must be administered sparingly at first, for fear of grip-

ing, and perhaps killing them. For the manufacture

&c of sugar, see Sugar.
SACCOLATS, salts formed from the saclactic acid,

and but little known. 1. Saccolat of potass, small crys-

tals soluble in eight times their weight of water. 2.

Saccolat of soda, the same, soluble in five times their

weight of water. 3. Saccolat of ammonia, has a sourish

taste: heat separates the ammonia. Saccolat of lime, of

barytes, of magnesia, and of alumina, are all insoluble

in water.

SACK oftvo&U a quantity of wool containing just

twenty-two stone, and every stone fourteen pounds. In

Scotland, a sack is twenty-four stone, each stone con-

taining sixteen pounds.
Sack of cotton-wool, a quantity from one hundred and

a half to four hundred weight.

Sacks of earth, in fortification, are canvas bags fil-

led with earth. They are used in making intreiHi-

ments in haste, to place on parapets, or the head of the

breaches, &c. or to repair them, when beaten down.

SACLACTIC ACID. This acid was discovered by

Sheele in 1780. After having obtained oxalic acid from

sugar, he wished to examine whether the sugar of milk

would furnish the same product. Upon four ounces of

pure sugar of milk, finely powdered, he poured twelve

ounces of diluted nitric acid, and put the mixture into a

large glass retort, which he placed in a sand-bath. A
violent effervescence ensuing, he was obliged to remove

the retort from the sand-bath till the commotion erased.

He then continued the distillation till lite mixture be-

came yellow. As no crystals appeared in the liquor re-
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maining in the retort after standing two days, he re-

peated the distillation as before, with the addition of

eight ounces of nitric, acid and continued the operation till

the yellow colour, which had disappeared on the addi-

tion of the nitric acid, returned. The liquor in the re-

tort contained a white powder, and when cold, was ob-
served to be thick. Eight ounces of water were added
to dilute this liquor, which was then filtrated, by which
the white powder was separated; which being edulcorat-
ed and dried, weighed 7\ drachms. The filtrated so-

lution was evaporated to the consistence of a syrup, and
again subjected to distillation, with four ounces of nitric

acid as before; after which, the liquor, when cold, was
observed to contain many small, oblong, sour crystals,

together with some white powder. This powder being
separated, the liquor was again distilled with more nitric

acid as before; by which means the liquor was rendered
capable of yielding crystals again; and by one distillation

more, with more nitrous acid, the whole of the liquor was
converted into crystals. These crystals, added togeth-

er, weighed five drachms; and were found, upon trial,

to have the properties of the oxalic acid.

Mr. Scheele next examined the properties of the white
powder, and found it to be an acid of a peculiar nature;
he therefore called it the acid of sugar Of milk. It was
afterwards called saclactic acid by the French chemists.

Fourcroy has lately given it the name of mucous acid,

because it is obtained by treating gum arabic, and other
mucilaginous substances, with nitric acid.

Mr. Hermstadt. of Berlin, had made similar experi-

ments on sugar of milk at the same time with Scheele,

and with similar results; but he concluded that the white
powder which he obtained was nothing else than oxalat

of lime with excess of acid, as indeed Scheele himself did

at first. After he became acquainted with Scheele's con-

clusions, he published a paper in defence of his own opi-

nions: but his proofs are very far from establishing it,

or even rendering its truth probable. He acknowledges
himself, that he has not been able to decompose this sup-

posed salt: he allows that it possesses properties distinct

from the oxalic acid; but he ascribes this difference to

the lime which it contains; yet all the lime which he could

discover in 240 grains of this salt was only 20 grains;

and if the alkali which he employed was a carbonat (as

it probably was), these 20 must be reduced to 11. Now
Morveau has shown, that oxalic acid, containing the

same quantity of lime, exhibits very different properties.

Besides, this acid, whatever it is, when united with lime,

is separated by the oxalic, and must therefore be differ-

ent from it: as it would be absurd to suppose that an
acid could displace itself. The saclactic. acid must there-

fore be considered as a distinct acid, since it possesses

peculiar properties.

1. Saclactic acid may be obtained by the following

process: Upon one part of gum arabic, or other similar

gum, previously put into a retort, pour two parts of ni-

tric acid. Apply a slight heat for a short time, till a
little nitrous gas and carbonic acid gas comes over; then
allow the mixture to cool. A white powder gradually
precipi atcs, which may easily be separated by filtration.

This powder is saclactic a< id.

2. Saclactic acid, thus obtained, is under the form of

a white gritty powder, with a slightly acid taste.

Heat decomposes it. When distilled, there omes over
an acid liquor which crystallizes in needles on cooling, a
red-coloured acrid oil, carbonic acid gas, and carbureted
hydrogen gas. There remains in the retort a large pro-
portion of charcoal.

Saclactic acid, according to Scheele, is soluble in 60
parts of its weight of boiling water; but Messrs. Herm-
stadt and Morveau found, that boiling water only dis-

solved T^th part: it deposited about \\\\ part on cooling
in the form of crystals.

The solution has an acid taste, and reddens the infu-

sion of turnsole. Its specific gravity, at the tempera-
ture of 55.7°, is 1.0015. The compounds which it forms
with earths, alkalies and metallic oxides are denominated
saccolats.

SAFFRON. See Crocus.
SAGAPENUM, gum resins. See Pharmacy.
SAGATHEE, in commerce, a slight kind of wollen

stuff, serge, or ratteen, sometimes mixed with a little silk.

SAGE. See Salvia.
SAGENE, a Russian long measure, five hundred of

which make a werst. The sagene is equal to seven En-
glish feet.

SAGENILE. SeeRcTHiLE.
SAGINA, pearlmist, a genus of the tetragynia order,

in the tetrandia class of plants, and in the natural me-
thod ranking under the 22d order, caryophyllei. The
calyx is tetraphyllous; the petals four; the capsule is
unilocular, quadrivalved and polyspermous. There are
5 species.

SAGITTA, in astronomy, the arrow or dart, a con-
stellation of the northern hemisphere, near the eagle. See
Astronomy.

Sagitta, in trigonometry, the same with the versed
sine of an arch.

SAGITTARIA, arrow-head, a genus ofthepolyan-
dria order, in the monoecia class of plants, and in the
natural method ranking under the fifth order, tripeta-

loideae. The male calyx is triphyllous; the corolla tripe-

talous; the filaments generally about 14: the female ca-
lyx is triphyllous; the corolla tripctalous; many pistils;

and many naked seeds. There are five species, of which
the most remarkable is the sagittifolia, growing natu-
rally in many parts of England. The root is composed
of many strong fibres, which strike into the mud; the
footstalks of the leaves are in length proportionable to
the depth of the water in which they grow; so they are
sometimes almost a yard long: they are thick and fun-
gous: the leaves, which float upon the water, are shaped
like the point of an arrow, the two ears at their base
spreading wide asunder, and are very sharp-pointed.
There is always a bulb at the lower part of the root,
growing in the solid earth beneath the mud. This balb
constitutes a considerable part of i he food of the Chinese'
and upon that account they cultivate it. Horses, goats,
and swine, eat it; cows are not fond of it.

SAGITTARIUS, the archer, in astronomy, the ninth
sign of the zodiac. Sre Astkonomy.
SAGO, a simple brought from the East Indies, of con-

siderable use in diet as a restorative. It is produced from
the pith of a kind of palm which grows in the East Indies.
called the eveas circinalis. See Ctcas, Starch, kc.
SAIILITE, another name for inalacolite, which sec.
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SAIL, in navigation. See Skip-buildIxVG.

SALE. If a man agrees for the purchase of goods, he

shall pay Cor them before he carries them away, unless

some term oi a credit is expressly agreed upon.

If one man says the price of an article is 1001. and

the other says Twill give you 1001. but does not pay im-

mediately, it is at the option of the seller whether he

shall have it or no, except a day was given for the pay-

ment.
If a man upon Uie sale of goods, warrants them to be

good, the law annexes to this contract a tacit warranty,

that if they are not so, he shall make compensation to the

purchaser; such warranty, however, must be on the sale.

But if the vendor knew the goods to be unsound, and has

used any art to disguise them, or if in any respect they

differ from what he represents them to be to the pur-

chaser, he will be answerable for their goodness, though

no general warranty will extend to those defects that are

obvious to the senses.

If two persons come to a warehouse, and one buys,

and the other to procure him credit, promises the seller,

if lie does not pay you, I will; this is a collateral under-

taking, and void without writing, by the statutes of

frauds; but if he says, let him have the goods, I will be

your paymaster, this is an absolute undertaking as for

himself, and he shall be intended to be the real buyer,

and the other to act only as his servant. 2 T. R. 73.

After earnest is given, the vender cannot sell the goods

to another without a default in the vendee; and therefore

if the vendee does not come and pay, and take the goods,

the vendor ought to give him notice for that purpose;

and then if he does not come and pay, and take away
the goods inconvenient time, the agreement is dissolved

and lie is at liberty to sell them to any other person. 1

Salk. 113.

An earnest only binds the bargain, and gives the party

a right to demand; but demand without payment of mo-
ney is void. See also Auctiox, Contract, &c.

SALE P. See Starch.

SALIANT, in fortification, denotes projecting. There
are two kinds of angles: the one saliant, which are those

that present their point outwards; the other re-entering,

which have their points inwards. Instances of both kinds

we have in tcnailles and star- works.

SALIENT. See Heraldry.
SALIC, or Saliojte Law, lex salica, an ancient and

fundamental law of the kingdom of France, usually sup-

posed to have been made by Pharamond, or at least by

Clovis, in virtue of which males are only to inherit.

Dn Haillan, after a critical examination, declares it to

have been an, expedient of Philip the Ling, in 1316, for

the exclusion of the chuighter of Lewis Hutin from in-

heriting the crown. Father Daniel, on the other hand,

maintains that it is quoted by authors more ancient than

Philip the L)n%, and that Clovis is the real author of it.

This law has not any particular regard to the crown of

France; it only imports, in general, that in salic land

no part of the inheritance shall fall to any female, but the

whole to the male sex. By salic lands, or inheritances,

were anciently denoted, among us, all lands, by what-
ever tenure held, whether noble or base, from the suc-

cession to which women were excluded by tiie salic law;

for they were by it admitted to Inherit nothing but
moveables and purchases wherever there were any males.

SALIBURIA, agenus of the class and order monoecia
polyandria. The male is an anient; antherse incumbent;
female solitary; calyx four-cleft, drupe. There is one
species, a tree of Japan.
SAhlCORNlA., jointed glass-wort, or salt-wort, age-

nus of the monogynia order, in the mon an dria class of
plants, and in the natural method ranking under the 12th

order, holoracese. The calyx is ventricosc, or a little

swelling out and entire; there arc nine species, of which
the most re; • irkable are: 1. The fruticosa, with obtuse

points, grows plentifully iti most of the salt marshes
which are overflowed by the tides in many parts of En-
gland. It is an annual plant, with thick, succulent,

jointed stalks, which trail upon the ground. 2. The pe-

rennis, with a shrubby branching stalk, grows naturally

in Sheppey island. They are perennial, and produce

their flowers in the same manner as the former. The
inhabitants near the sea-coasts where these plants grow,
cut them up toward the latter end of summer, when they

are fully grown; and after having dried them in the sun,

they burn them for their ashes, which are used in making
of glass and soap. These herbs are by the country peo-

ple called kelp, and promiscuously gathered for use.

SALIVA. The fluid secreted in the mouth, which
flows in considerable quantity during a repast, is known
by the name of saliva. All the properties of this liquor

which had been observed by philosophers before the mid-

dle of the 18th century have been -collected by Halhr;
but since that time several additional facts have been

related by Fourcroy, Du Tennetar, and Bnignatelli,

and a very numerous set of experiments have been pub-

lished by Mr. Siebold in 1797, in his Treatise on the

Salivary System.
Saliva is a limpid fluid like water; but much more vis-

cid: it has neither smell nor taste. Its specific gravity,

according to Hambergcr, is 1.0167; according to Sie-

bold, 1.080. When agitated, it froths like all other ad-

hesive liquids; indeed it is usually mixed with air, and

has the appearance of froth.

It neither mixes readily with water nor oil; but by

trituration in a mortal- it may be so mixed with water

as to pass through a filtre. It has a great affinity for

oxygen, absorbs it readily from the air, and gives it out

again to other bodies. Hence the reason why gold or

silver, triturated witii saiiva in a mortar, is oxidized,

as Du Tennetar has observed; and why the killing of

mercury by oils is much facilitated by spitting into the

mixture. Hence also, in all probability, the reason that

saliva is a useful application to sores of the skin. Dogs,

and several other animals, have constantly recourse to

this remedy, and with much advantage.
When boiled in water, a few flakes of albumen pre-

cipitate. When evaporated, it swells exceedingly, and

leaves behind it a thin brown-coloured crust; but if the

evaporation is conducted slowly, small cubic crystals of

muriat of soda, (common salt) are formed; and when the

evaporation is completed, there remains behind a sub-

stance which resembles vegetable gluten, and which takes

fire on burning coals, exhaling the odour of prussic acid,

and of burning feathers. The viscidity of saliva, the

property which it has of absorbing oxygen, and of be-
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ing inspissated, and this glutinous residuum, announce

tlic presence of animal mucilage as a component part.

A\ lieu saliva is distilled in a retort, it froths very

much; 100 parts yield 80 parts of water nearly pure,

then a little carhonat of ammonia, some oil, and an acid,

which perhaps is the prussic. The residuum amounts
to about 1.56 parts, and is composed of muriat of soda,

phosphat of soda, and phosphat of lime.

When saliva is left exposed to the air, it absorbs a

considerable portion of it, a slight pellicle appears on its

surfacej it becomes muddy, and deposits some flakes,

exhaling at the same time a strong ammoniacal odour.

Soon after it putrefies, and becomes exceedingly fetid.

The acids and alcohol inspissates saliva; the alkalies

disengage ammonia; oxalic acid precipitates lime; and
the nitrata of lead, mercury, and silver, precipitate phos-

phoric and muriatic acids.

From these facts, it follows that saliva, besides water,

which constitutes at least four-fifths of its bulk, contains

the following ingredients:

1. Mucilage, 4 Phosphat of soda,

2. Albumen, 5. Phosphat of lime,

3. Muriat of soda, 6. Phosphat of ammonia.
But it cannot be doubted that, like all the other ani-

mal ftu ids, it is liable to many changes from disease, &c.

Brugnatelll found the saliva of a patient, labouring un-

der an obstinate venereal disease, impregnated with

oxalic acid.

The concretions which sometimes form in the salivary

ducts, fcc. and the tartar op bony crust which so often

attaches itself to the teeth, are composed of phosphat of

lime.

Such arc the properties of human saliva. The saliva

of the horse was analysed by Hapel Delachenier in 1780.

He collected 12 ounces of it in the space of 24 hours by

puncturing the salivary duct. Its colour was greenish-

yellow; its feel soapy; it had a weak disagreeable smell,

and a saline taste. Boiling, water and alcohol coagulated

it in part; as did the acids. When sulphuric acid was
Used, sulphat of soda was obtained. It putrefied in about

14 days; and when allowed to evaporate spontaneously,

if left a black residuum like earth. When distilled it

yielded an insipid watery liquid, crystals of carhonat of

ammonia, a thick black empyreumatic oil, carbureted

hydrogen, and carbonic acid; and a charcoal remained.

It is rather surprising that no experiments have been

hitherto made on the saliva of dog-;; though the hydro-

ph >bi t has hern usually ascribed to the infusion of the

saliva of that animal rendered morbid by disease.

SALIVATION. See Medicine.
SALIX, the willow, a genus of the diandria order,

in the dieecia class of plants, and in the natural method

ranking underthe 50th order, amentaceae. The amentum
of the male is seal;.: there is no corolla; but a nectarifer-

ous glandule at the base of the flower. The female

amentum i iscalyj there is no corolla; the style bifid; the

capsule unilocular and bivalyed; the seeds pappous.

There are 53 species, of which the most remarkable arc,

l. The caprea, or .common sallow-tree, grows to but

a moderate height, having smooth, dark-green, brittle

branches; oval, waved, rough leaves, indented at top,

and woolly underneath. It grows abundantly in this

country, but more frequently in dry than ki moist situa-

SAL
tions. It is of a brittle nature, so is unfit for the basket-

makers: hut will serve for poles, stakes, and to lop for

fire-wood; and its timber is good for many purposes.

2. The alba, white, or silver-leaved willow, grovys to

a great height and considerable hulk, having smooth,

pale-green shoots; long, spear-shaped, accummated,

sawed, silvery-white leaves, being downy on both sides,

with glands below the• scrratures. This is the common
white wiilow, which grows abundantly about towns and

villages, and by the sides of rivers and brooks, &c.

3. The vitellina, yellow or golden willow, grows but

to a moderate height, having yellow, very pliant shoots;

oval, acute, serrated, very smooth leaves, with the scrra-

tures cartilaginous, and with callous punctures on the

footstalks.

4. The purpurea, purple or red willow, grows to a

large height, having long, reddish, very pliable shoots,

and long, spear-shaped, serrated, smooth leaves, the

lower ones being opposite.

5. The viminalis, or osier-willow, grows but a mode-
rale height, having slender rod-like branches; very long,

pliant, greenish shoots: and very long, narrow, spear-

shaped, acute, almost fntire leaves, hoary, and silky

underneath.
6. The pentandra, pentandrous, broad-leaved, sweet-

scented wiilow, grows to some considerable stature,

having brownish-green branches; oblong, broad, ser-

rated, smooth, sweet-scented leaves, shining above; and
pentandrous flowers.

7. The triandria, or triandrous willow, grows to a

large stature, having numerous, erect, greyish-green
branches, and pliant shoots; oblong, acute-pointed, ser-

rated, smooth, shining-green leaves, eared at the base;

and triandrous flowers.

8. The fragilis, fragile or crack willow, rises to a
middling stature, with brownish, xvvy fragile, or brittle,

branches, long, oval-lanceolate, sawed, smooth leaves of

a shining green on both sides, having dentated glandu-
lar footstalks. This sort in particular being exceedingly
fragile, so that it easily cracks and breaks, is unfit for
culture in osier-grounds.

9. The Babylonica, Babylonian pendulous salix, com-
monly called weeping willow, grows to a largish size,

having numerous, long, slender, pendulous branches,
hanging down loosely all round in a curious manner,
and long, narrow, spear-shaped, serrated, smooth leaves.

This curious willow is a native of the East.
All the species of salix arc of the tree kind, very

hardy, remarkably fast growers, and several of them at-

taining a considerable stature when permitted to run up
to standards. They are mostly of the aquatic tribe, be-
ing generally the most abundant, and of most prosper-
ous growth, in watery situations; they, however, w ill

gi'ow freely almost any where, in any common soil and
exposure: but grow considerably the fastest and strong-
est in low moist land, particularly in marshy situations,
by the verges of rivers, brooks, and other waters; like-
wise along the sides of watery ditches, \c. which places
often lying waste, may be employed to good advantage
in plantations of willows for different purpos s.

S VI. >I ASIA, ;l g, 1lus of the pentandria trigynia class
and order. The calyx is five parted: corolla fivevpe-
tallcdj style none; capsule thrca-cellcd, ihrce-valved,
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in any -seeded. There is one species, a shrub of Gui-

nea.

SALMO, salmon, a genus of fishes of the order ab-

dominales. The generic character is, head smooth, com-
pressed; tongue cartilaginous; tooth both in the jaw and

on the tongue; gill-membrane from four to ten rayed;

body compressed, furnished at the hind part with an

adipose fin.

1 . Salmo salar, the common saJmon, so highly esteem-

ed for the delicacy of its flavour, and so important an

article in a commercial view, is chiefly an inhabitant of

the northern regions, where it occurs at different periods

both in salt and fresh wafers; quitting the sea at certain

seasons to deposit its spawn in the gravelly beds of

rivers, at a great distance from their mouths. In order

to arrive at the spots proper for this purpose, there are

scarcely any obstacles which the fish will not surmount.
They will ascend rivers for hundreds of miles; force

themselves against the most rapid streams, and spring

with amazing agility over cataracts of several feet in

height. They are taken, according to Mr. Pennant, in

the Rhine as high as Basil; they gain the sources of

the Lapland rivers, in spite m their torrent-like cur-

rents; they surpass the perpendicular falls of Leixlip,

Kennerth, and Pont Aberglastyn. At the latter of these

places, Mr. Pennant assures us that he has himself wit-

nessed the efforts of the salmon, and seen scores of fish,

some of which succeeded, while others miscarried in the

attempt during the time of his observation. It may be

added, that the salmon, like the swallow, is said to re-

turn each season to the self-same spot to deposit its

spawn. This has been ascertained by the experiments

of Monsr. De la Lande, who fastening a small ring of

copper to the tails of some individuals, and then setting

them at liberty, found that some of them made their ap-

pearance in the same place for three succeeding seasons.

The experiment of fastening gold or silver rings to

salmon is said by Dr. Bloch to have been occasionally

practised by some of the Eastern princes, and it is added
that by this method a communication has been proved

between the Caspian and Northern seas and the Persian

Gulf.

The general history of the salmon fishery on the river

Tweed, is amply detailed by Mr. Pennant. " At the

latter end of the year, or in the month of November, the

salmon begin to press up the river as far as they can

reach, in order to spawn. When that time approaches

they seek for a place fit for the purpose; the male and

female unite in forming a proper receptacle for it in the

sand or gravel, about the depth of 18 inches. In this

the female deposits the spawn, which they afterwards

cever carefully up by means of their tails, which are ob-

served to have no skin on them for some time after this

period. The spawn lies buried till spring, if not dis-

turbed by violent floods, but the salmon hasten to the

sea as soon as they are able, in order to recover their

strength; for after spawning they are observed to become
very lean, and are then called by the name of kippers.

When the1 salmon first enter the rivers they are observed

to have a great many small animals adhering to them,

especially about the gills: these are the lernsese salmonose

of Linnaeus, and arc signs that the fish is in high season:

soon after the salmon have left the sea, the lcrnee* die,

and drop off. About the latter end of March the spawn
begins to exclude the young, which gradually increase to

the length offourorfivo inches, and are then called smelts
or smouts. About the beginning of May, the river is full

of them; it seems to be all alive; and there is no having
an idea of their numbers without seeing them; but a season-

able flood then hurries them all to sea, scarcely any or
very few of them being left in the river. About the mid-
dle of June the earliest of the fry begin to drop into the

river again from the sea, at that time about twelve, four-

teen, or sixteen inches in length, and by a gradual pro-
gress, increase in number and size, till about the end of
July, which is at Berwick termed the gilse time (the
name given to the fish at that age). At the end of July,
or the beginning of August, they lessen in number, but
increase in size, some being six, seven, eight, or nine

pounds weight. This appears to be a surprising growth*
yet we have received from a gentleman at Warrington
an instance still more so. A salmon weighing seven
pounds three quarters, taken on the seventh of February,
being marked with scissars on the back fin and tail, and
turned into the river, was again taken on the 17th of the

following March, and then found to weigh seventeen
pounds and a half.

« AH fishermen agree that they never find any food in

the stomach of this fish. Perhaps during the spawniug-
time, they may entirely neglect their food, as the phoca,
called sea-lions and sea-bears, are known to do for months
together during the breeding-season; and it may be that,

like those animals, the salmon return to sea lank and
lean, and come from it in good condition. It is evident

that at times their food is both fish and worms, for the

angler uses both with good success, as well as a large

gaudy artificial fly, which the fish probably mistakes for

a gay libell ula or dragon-fly. The capture about the

Tweed is prodigious in a good fishery. Some few years

ago there were above seven hundred fish taken at one

bawl, but from fifty to a hundred is very frequent."

See Fishery.
The general length of the salmon is from two and a

half to three feet, but sometimes much more. The male
is principally distinguished by the curvature of the jaws;

both the upper and lower mandible bending towards
each other more or less in different individuals, and at

different seasons. The general colour of both sexes is a

silvery cast on the back; the sides of the male are

marked with numerous, small, irregular, dusky, and
copper coloured spots, while those of the female exhibit

only several rather large, distant, roundish, or some-

what lunatcd spots of a dark colour. Exclusive of

these differences, the male is of a somewhat longer or

more slender shape than the female. The scales in the

salmon are middle-sized, and not very strongly adhe-

rent.

In the intestinal canal of the salmon is often found a

species of taenia, or tape-worm, of about three feet in

length. Dr. Bloch informs us that in a salmon which

had been three weeks dead, he found one of those worms
still living. See Plate*CXVlI. Nat. Hist. fig. 349.

2. Salmo trutta, salmon-trout, greatly allied in point

of general appearance to the 'salmon, but rarely of equal

size; colour purplish or violet, with the head and whole

body pretty thickly marked with rather smallround dark
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or blackish «pofs, surrounded by a pal?r circle; stales

rather smail. Native of the European passing,

like the salmon, into rivers to deposit its Rpawn; is of

equal delicacy with tiie salmon, and the flesh of similar

colon;-; varies occasionally both in colour and spots,

\\hi< ,i are sometimes rather angular than round; po ses-

bcs a considerable degree of phosphoric quality, which
seems to reside in the viscid mucus covering the skin.

Like the salmon, this fish is pn pared in different meth-
ods for side, being sold both fresh and salted, as well as

smoked, pickled, &.c. <\.c.

3. Salmo fario, common trout. The trout is an in-

habitant of clear and coid streams and lakes in most
parts uf Europe, and admits of considerable variety as

to the tinge both of its ground-colour and spots. Its

general length is from six to fifteen or sixteen inches,

and its colour yellow isb-giey, darker or browner on the

back, and marked on the sides by several rather distant,

round, bright-red soots, each surrounded by a tinge of

pale-blue grey. Sometimes the ground-colour of the

t-plisb grey; the red spots much larger, more
or less mixed with black, and the belly of a white or sil-

very c;ist; the fins are of a pale purplish brown; the dor-

sal iin marked with several darker spots: the head is ra-

ther larger in proportion than that of the salmon, the

scales sum!!, and the lateral line straight. The female
fish is of a brighter and more beautiful appearance than
the male.

Mr. Pennant informs us that in the lake Llyndivi in

South Wales are trouts marked with red and black spots

as large as sixpences; and others unspotted and of a red-

dish hue, sometimes weighing near ten pounds; but these

latter are said to be bad-tasted.

In general the trout prefers clear, cold, and briskly-

running waters, with a stony or gravelly bottom. It

swims with rapidity, and, like the Salmon, springs oc-

casionally to a very considerable height in order to sur-

mount any obstacle in its course. It lives on worms,
small fishes, shellfish, and aonatic insects, and is par-

ticularly delfghted with May-flies (ephemerae,.) as well

as with phryganese, gnats, and their larvae. It general-

ly spawns in September, or in the Colder parts of Eu-
rope, in October, and -at those times gets among the roots

of trees, slones, &c. in order to deposit its eggs, which
are observed to be far less numerous than those of other

liver-fish. Yet the trout, a- BJoch observes, is"& fish

thai admits of very considerable increase; owing, no

doubt, to the circumstance of most of the voracious kind

of lishes avoiding waters of so cojd a nature as those

whi< h iroufs delight to inhabit; and their increase would
be stiii mvatcr, were they not themselves of a voracious

disposition, frequently preying even on each other.

I be merit of the trout as an arti le of food i; i .o well

known to require particular notice. In this respect,

however, as in other fishes, those are ni^Si. esteemed
which are natives of the clearest waters.
The stomach of this fish is uncommonly strong and

thick: but this circumstance is observed to be no where
bo remarkable as in those found in some ofthe Irish kikes,

and particularly in those of the county of Qalway.
These are called gill arooirouts; on the mast accurate ex-
amination, however, it does not appear th.it (hoy are gpe-
cili' ally different from the common trout; but by living
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much On shell-fish, and swallowing small stones at the

same time, their stoma lis acquire a much greater de,

gree of thickness, and a kind of muscular appearance
so as to resemble a sort of gizzard.

Mr. Pennant observes, that it is a matter of surprise

that the tro.it, though so common a fish, should appear
to be unnoticed by the ancients, except Ausonius, who
is supposed to have intended it by the name of salar. fie

mentions it, however, merely on account of its beauty,

and without any thing relative to its merit as a food.

4. Salmo salmulus. The samlet is, according to Pen-
nant, fire least of the British species of tliis genus, and
is frequently seen in the river Wye, in the upper part

of the Severn, and in the rivers that run into it, in the

north of England, and in Wales. It is by several im-

agined to be the fry of the salmon; but Mr. Pennant dis-

sents From this opinion for the following reasons: first,

it is well known tiiat the salmon-fry never continue in

fresh water the whole year, but, as numerous as they

appear on their first escape from the spawn, all vanish
on the first vernal flood that happens, which sweeps them
into the sea, and leaves scarcely one behind; secondly,
t lie growth of salmon- fry is so quick and so considera-
ble as suddenly to exceed t'ae bulk of the largest samlet;
for example, the fry that have quitted the fresh water in

spring, not larger than gudgeons, return into it again a
fuot or more in length; thirdly, the salmon obtains a
considerable bulk before it begins to breed; the samlets;
on the contrary, arc found both male and female of their
common size, and arc readily distinguished by being
furnished with cither the hard or soft roe; fourthly, they
are found in the fresh waters all times of the year, snd
even at seasons when the salmon-fry have gained a con-
siderable size. It is well known that at Shrewsbury*
(where they are called Samsons,) they are found in such
quantities in the month of September, that a skilful an-
gler, in a coracle, will take with a fly from twelve to

sixteen dozen in a day. They spawn in November and
December, at which time those of the Severn pushup
towards the head of that river, quilting the smaller
brooks, and return into them again when they have done
spawning. They have a general resemblance to the
trout, and must therefore be described comparatively.
The head is proportionally narrower, and the mouth

smaller; the body deeper; the length seldom more than
six or seven inches, or at most about eight and a half;
the pectoral fins have generally but one large black spot,
though sometimes a single small one attends it; whereas
the pectoral fins of the trout are more numerously mark-
ed; the spurious or fat i\n on the back is never tipped
with red, nor is the edge of the anal fin 'vhlte; the spots
on the body are fewer, and not so bright; the body is
also marked from back so sides with six or seven large
blueish bars: but this Mr. Pennant allows to be not a
certain character, as the same is sometimes observed in
young trouts; lastly, the tail of the samlet is much more
forked than that of the trout. The samlet is very fre-
quent in the rivers of Scotland, where it is called the
parr. It is also common in the Wye, and is there known
by the title of skirling orlaspring.

5. Salmo salvelinus, salvrlirr trout. Length ahogt
twelve inches: shape resembling that of the saloon, but
rather more slender; colour of the back dark-brownish
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blue} of the sides silvery, marked with pretty numerous,

moderately distant, small, round, red spots, which are

sometimes surrounded with a pale margin; belly red or

orange-colour; pectoral, ventral, and anal fins the same,

but with the two first rays white; dorsal and caudal fin

blueish brown; adipose fin small, pale, and lipped with

brown; scales rather small than large; lateral line strait;

tail moderately bifurcated; both jaws of equal length;

irides silvery. Native of mountainous lakes in several

parts of Germany, and of several of the rivers in Siberia,

and (if this species is the red charr of the English) in

some of the lakes of our own country, as those of West-
moreland, &c. As in others of this genus, those which
inhabit the clearest and coldest waters are observed to

be of the richest colours. It is a fish of great delicacy of

flavour, and much esteemed as a food.

6. Sahno eperlanus, smelt. Of this species there appear

to be two varieties: one not exceeding the length of three

or four inches; the other arriving at the general length of

six, eight or ten inches, and sometimes even to twelve

©r thirteen. The larger variety seems to be that so fre-

quently seen about the British coasts, and which is dis-

tinguished by Dr. Bloch under the name of eperlano-

marinus, or sea-smelt. These fishes arc found about

our coasts throughout the whole year, and rarely go to

any great distance from the shores, except when they

ascend rivers either ator some time before the spawning-

season. It is observed by Mr. Pennant, that in the river

Thames and in the Dee, they are taken in great abun-
dance in November, December, and Januray; but in oth-

er rivers not till February, spawning in the months of

March and April. The smelt is a very elegant fish; its

form beautifully taper; the skin thin, and the whole body,

but particularly the head, semi-transparent; the colour of

the back is whitish, with a cast of green, beneath which
it is varied with blue, and then succeeds the beautiful

silvery gloss of the abdomen; the scales are small, and
easily rubbed off; the eyes are silvery, the under jaw
longer than the upper; in front of the upper are four

large teeth, those in the sides of the jaws being small;

the tail is forked. This fish is an inhabitant of the Eu-
ropean seas; it has generally a peculiar odour, which in

those of British growth is commonly compared to that

of a cucumber, but by some to that of a violet.

7. Salmo Greenlandicus, Greenland salmon. Length
about seven inches, which it very rarely exceeds; shape

lengthened, contracting somewhat suddenly towards the

tail; dorsal fin placed in the middle of the back; finsrath-

er large for the size of the fish; scales small; tail forked;

colour pale green, with a tinge of brown above; abdomen
and sides silvery; in the male fish, just above the lateral

line, is a rough fascia, beset with minute p\ ramidal scales

standing upright like the pile of a shag. The use of this

villous line is highly singular, since it is affirmed that

-while the fish is swimming, and even when thrown on

shore, two, three, or even as many as ten will adhere, as

if glued together, by means of this pile, insomuch that

if one is taken, the rest are also taken up at the same
time. This species swarms off the coasts of Greenland,
Iceland, and Newfoundland, and is said to be one of the
chief supports of the Greenlanders, and a sort of desert
at their most delicate repasts. The inhabitants of Ice-

land are said to dry great quantities of it, in order to

serve as a winter food for their catlle, whose flesh is

apt to acquire an oily flavour in consequence. This fish

lives at sea the greatest part of the yearj but in April,
May, June, and July, comes in incredible shoals into the
bays, where immense multitudes are taken in nets, and
afterwards dried on the rocks. When fresh they are by
some said to have the smell of a cucumber, though oth-

ers affirm that the scent is highly unpleasant. They
feed on small crabs and other marine insects, as well as
on the smaller foci and conferva?, on which they are also
observed to deposit their ova.

8. Salmo thy mallus, grayling salmon. This elegant
species grows to the length of about eighteen inches,

and is an inhabitant of the clearer and colder kind of

rivers in many parts of Europe and Asia, particularly

such as flow through mountainous countries. In Eng-
land it is found in the rivers of Derbyshire; in some of

those of the North; in the Tame near Ludlow; in the

Lag and other streams near Leominster; and in the

river near Christchurch in Hampshire. In Lapland it

is said to be very common, where the natives make use

of its intestines instead of rennet, in preparing the cheese
which they make from the milk of the rein-deer.

The shape of the grayling resembles that of the trout,

but is rather more slender; its colour is a beautiful sil-

very grey, with numerous longitudinal deeper stripes,

disposed according to the rows of scales, which are of a
moderately large size; the head, lower fins and tail, are

of a brownish or rufous cast; the dorsal fin, which is

deeper and broader than in the rest of the genus, is of a

pale violet-colour, crossed by several dusky bars; the

adipose fin is very small, and the tail forked. The
largest English grayling recorded by Mr. Pennant was
taken at Ludlow, and measured above half a yard in

length, its weight being four pounds eight ounces; the

general size of the British specimens being far short of

this measure.

The grayling, says Mr. Pennant, is a voracious fish,

rising freely to the fly, and will very eagerly take a

bait; it is a very swift swimmer, disappearing like the

transient passage of a shadow, from whence perhaps is

derived its ancient name of umbra. It is said to be a

fish of very quick growth, feeding on wafer-insects,

the smaller kind of testacea, and the roe of other fishes,

as well as on the smaller fishes themselves; its stomach
is so strong as to feel almost cartilaginous. It spawns
in April and May, the full-grown ova being nearly of

the size of peas. The grayling is much esteemed for the

delicacy of its flesh, which is white, firm, and of a fine

flavour, and is considered as in the highest season in the

deplh of winter.

SALON, Saloon, in architecture, a very lofty spa-

cious hall, vaulted at top, and sometimes comprehending
two stories or ranges of windows.
SALOP, or Salep. See Starch.
SALPA, a genus of insects of Ihe order mollusca.

Body loose, nayant, gelatinous, tubular, and open at

each extremity; intestines obliquely placed. The ani-

mals of this genus are of a gregarious nature, and often

adhere together; they swim with great facility, and pos-

sess the power of contracting and opening at pleasure.

There are two divisions: A is furnished with an appen-
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dage which differs in the several species; B without the

terminal appendage.

SALSOLA, saltwort, kali, <§*c. a genus of the class

and order pentandria digynia, and in the natural method
ranking under the 12th order, holoraceae. The calyx is

pcntaphyllous; there is no corolla; the capsule is mo-
nospermous, with a screwed seed. The species are 31,

of which the principal are:

1. Salsola kali grows naturally in the salt marshes

in divers parts of England. It is an annual plant,

which rises ahove five or six inches high, sending out

many side branches, which spread on every side, with

short awl-shaped leaves, which are fleshy, and terminate

in acute spines.

2. Salsola rosacea grows naturally in Tartary. This

is an annual plant, whose stalks are herbaceous, and
seldom rise more than five or six inches high.

3. Salsola soda rises with herbaceous stalks near
three feet high, spreading wide. The leaves on the

principal stalk, and those on the lower part of the

branches, are long, slender, and have no spines; those

on the upper part of the stalk and branches are slender,

short and crooked. All the sorts of glass-wort are

sometimes promiscuously used for making soda or mi-

neral alkali, but this species is esteemed best. The
manner of making it is as follows: Having dug a trench

near the sea, they place laths across it, on which they

lay the herbs in heaps, and, having made a fire below,

the liquor which runs out of the herbs drops to the bot-

tom, which at length thickening, becomes soda, which

is partly of a black, and partly of an ash-colour, very

sharp and corrosive, and of a saltish taste. This, when
thoroughly hardened, becomes like a stone, and in that

state is transported to different countries for the making
«f glass, soap, &c.

4. Salsola tragus grows naturally on the sandy shores

of the south of France, Spain, and Italy. This is also

an annual plant, which sends out many diffused stalks,

with linear leaves an inch long, ending with sharp spines.

5. Salsola vermiculata grows naturally in Spain. This

has shrubby perennial stalks, which rise three or four

feet high, sending out many side branches, with fleshy,

oval, acute-pointed leaves, coining out in clusters from

the side of the branches; they are hoary, and have stiff

prickles. See Soda.
SALT, common. The preparation of that kind of

salt which is used for culinary and economical purposes

(muriat of soda) depends upon the well-known fact, that

the salt contained in the sea-water, or brine-springs, be-

ing a fixed body, will not rise with the vapour of the

water. All, therefore, that is wanted, is to expose any

Water containing salt to evaporation. The salt commonly
known by the name of bay-salt is obtained from the

water of the sea by evaporation. This evaporation is

in some places performed by the heat of the sun, the

water being let into shallow trenches, in order to expose

as large a surface as possible. This method is practised

in the southern provinces of France, and on a very large

scale near Aveiro in Portugal, In the northern coun-
tries, where the heat of the sun is not sufficiently great,

artificial fires are employed. In some salt-works these

two methods are united; and in England, and countries

where salt-rock is plentiful, that substance is dissolved

in salt water, and then evaporated. In very cold coun-

tries another method is employed to separate the salt

from sea-water. The water is exposed in trenches <»n

the sea-shore, where it forms so thin a stratum, that the

cold of the atmosphere acts powerfully in congealing it.

As the frozen part consists of mere water, the fluid which

remains is consequently more concentrated. The opera-

tion is then completed by means of artificial heat.

The most convenient works for making salt from
brine by boiling are constructed in the following manner:
The saltern or boiling-house, is erected near the sea-

shore, and is furnished with a furnace and one or two
large pans, which are commonly made of iron plates,

joined together with nails, and the joints filled with a

strong cement; and the bottom of the pans is prevented
from bending down, by being supported by strong iron

bars.

The salt-pan being filled with sea-water, as trong fire

of pit-coal is lighted in the furnace; and then, for a
pan which contains about 1400 gallons, the salt-boiler

takes the whites of three eggs, and incorporates them all

with two or three gallons of sea- water, which he pours
into the salt-pan, while the water contained therein is

only lukewarm, and mixes this with the rest by stirring
it about with a rake. In many places they use, instead
of eggs, the blood of sheep or oxen to clarify the sea-
water: and in Scotland they do not give themselves tKe
trouble to clarify it at all. As the water heats, there
arises a black frothy scum upon it, which is to be taken
off with wooden skimmers. After this the water ap-
pears perfectly clear, and by boiling it briskly about
four hours, a pan loaded in the common way, that is,

about fifteen inches deep, will begin to form crystals upon
its surface. The pan is then filled up a second time with
fresh sea-water; and about the time when it is half-filled,

the scratch-pans are taken out and emptied of a white
powder, seeming a kind of calcareous earth, which se-
parates itself from the sea-water, during its boiling, be-
fore the salt begins to shoot. When these have been
emptied, they arc again put into their places, where they
are afterwards filled again. This powder being violently
agitated by the boiling liquor, does not subside till it

comes to the corners of the pan, where the motion of the
mass is smaller, and it there falls into these pans placed
on purpose to receive it.

The second filling of the pan is boiled down after cla-
rifying in the same manner as the first, and so a third
and a fourth; but in the evaporation of the fourth, when
the crystals begin to form themselves, they slacken the
fire, and only keep the liquor simmering. In this heat
they keep it all the while that the salt is granulating,
which is nine or ten hours. The granules, or crystals,

aM fall to the bottom of the pan; and when the water is

almost all evaporated, and the salt lies nearly dry at the
bottom, they rake it all together into a long heap on one
side of the pan, where it lies a while to drain from the
brine, and then is put into barrows, and carried to the
Storehouse, and delivered into the custody of his ma-
jesty's officers. In this manner the whole process is

usually performed in 24 hours, the salt being commonly
drawn odt c\ory morning This is the method in most
of our salt-works: but in some they fill the pan seven
times before they boil up the salt, and so take it out but
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once in two days, or five times in a fortnight. Id the

common way of four boilings, (ruin Mpan of tin usual

size, containing 1300 gallons, they draw from fifteen to

twenty bushels of sail every day, each bushel weighing

fifty-six pounds.

When the salt is earned into the store-house, it is put

into brabs, which are partitions, like stalls for horses,

lined at three sides, and the bottom with hoards, and

having a sliding-board on the foreside to draw up on oc-

casion. The bottoms are made shelving, being highest

at the back, and gradually inclining forward; by this

means the brine remaining among the salt easily sepa-

rates and runs from it, and the salt in three or four days

becomes sufficiently dry; in some places they use cribs

and barrows, which arc long and conic wicker-baskets,

for this purpose; and in some places wooden troughs,

with holes in the bottom. The saline liquor which re-

mains from the making of salt is what is called bittern,

from which Epsom salt or inuriat of magnesia is often

f y ti"i otcd

Much in the same manner is the salt obtained from

the brine of salt-springs, pits, &c. White salt is prepared

from sea-water, or any other kind of salt-water, first

heightened into a strong brine by the heat of the sun,

and the operation of the air. It may also be prepared

from a strong brine, or lixivium, drawn from earths,

stMes, or sands, strongly impregnated with common

salt. Refined rock-salt is that obtained by dissolving

fossil or rock-salt in salt or fresh water, and afterwards

boiling the solution.

A great quantity of rock-salt is used at Northwich, in

order to strengthen their brine-springs; and a much

greater quantity is sent coastwise to Liverpool, and

other places, where it is either used for strengthening

brine-spring or sea-water; much of this rock-salt was

formerly exported to Holland, and it is still sent to

Ireland for the same purpose.

The Northwich rock-salt is never used at our tables

in its crude state; and its application to the pickling or

curing of flesh or fish, or preserving any provisions,

without its being previously refined into white salt, that

is, without its being dissolved in water, and boiled down

in what is called white-salt, is prohibited under a pen-

alty of 40s. for every pound of rock-salt so applied.

The pure transparent masses, however, of rock-salt,

might probably be used by us with our food without any

sort of danger or inconvenience; at least we know that

rock-salt is soused without being refined, both in Poland

and in Spain.

The quantity of rock-salt which may be dissolved in

a definite quantity, suppose a pint of 16 avoirdupois

ounces of water, is differently estimated by different

authors, Boerbaave is of opinion that sixteen ounces of

w ater will not dissolve quite 5 ounces of rock-salt; Spiel-

nv n thinks that they will dissolve 6| ounces; Newman
agre s with Spielman; Eller says, that .seven ounces of

fossil salt may be dissolved in 16 ounces of water; lastly,

II ffraan assures us, that 16 ounces of water will not

dissolve above six ounces of common salt. It is not

wholly improbable, that different sorts of rock-salt may
differ somewhat with respect to their solubility in water.

' is admitted, that 16 ounces of water can dissolve

six ounces of salt and no more, then we maj be certain,

that no brine-spring in any part of the world, can yield

six ounces of salt from a pint of t lie brine. For brine

springs are, ordinarily, nothing but water in which fos-

sil salt has been dissolved; but a pint of the Btrong

brine cannot contain so much salt as is contained in a

pint of water, which has been saturated with six ounces

of salt; for a pint of water, in which six ounces of salt

have been dissolved, is increased a little in hulk; it will

do more than fill a pint measure, and the salt left in the

surplus will show how touch the salt contained in a pint

of the strongest brine fails short of six ounces. Or we
may consider the matter in the following manner, which

will perhaps be more intelligible; 16 ounces of wafer,

impregnated with 6 ounces of salt, constitute a saturated

brine, weighing 22 ounces; if therefore we would know
how much salt is contained in 16 ounces of such brine,

by the rule of proportion we may argue, that if 22 ou;,

of brine contain six ounces .of salt, 16 ounces ofbrine
will contain 4-^- ounces of salt. Hence we may infer,

that the strongest brine-springs will not yield much
above one quarter of their weight of salt.

There arc a great many brine-springs in Cheshire,

in Worcestershire, Staffordshire, Hampshire, and in

other parts of Great Britain; some of which arc sulli-

ciently rich in salt to be wrought with profit, others not.

From what has been before advanced, the reader will

comprehend that 16 tons of the strongest brine consist

of 12 tons of water, and of four tons of sail; and thai, in

order to obtain these four tons of salt, the 12 tons of

water must be, by some means or other, evaporated, so

as to leave the salt in a concrete form. Suppose there

should be a brine, which in 16 tons should contain 15

tons of water, and only one ton of salt; yet it may
chance, that such a weak brine may be wrought with

more profit than the strongest; for the profit arising

from the boiling of brine into salt, depends as much upon

the price of the fuel t
,f;ed in boiling it, as upon the quan-

tity of salt which it yields. Thus the sea-wate*, which

surrounds the coast of Great Britain, is said to hold

more than one thirtieth, or less than one-fiftieth part of

common salt; but fuel is so cheap at Newcastle, that they

can evaporate thirty or forty tons of water, in order to

obtain one ton of salt, and yet gain as much clear profit

as those do, who, in countries less favourably situated

for fuel, boil down the strongest brine.

The advantage resulting from strengthening weak

brim or sea- water, by means of rock-salt, is very obvi-

ous. Suppose that the sea-water at Liverpool, where

large quantities of rock-salt are refined, would yield one

ton of salt from 48 tons of water; then must a quantity

of fuel sufficient to evaporate 47 tons of water be used,

in order to obtain one ton of salt. But if as much rock-

salt is put into the forty-eight tons of sea-water, as can

be dissolved in it, then will the sea-water resemble a

brine fully saturated, -arh 16 tons of which will give

four tons of salt, and the whole quantity yielded by the

evaporation of 47 tons of water will be 12 tons of salt.

SALTS. The word salt was originally confirm! to

muriat of soda, or common salt, a substance which has

been known, and in common use, from the remotest

ages. It was afterwards generalized by chemists, and

employed by them in a very extensive and not very defi-

nite sense. Every body which is sapid, easily melted,
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soluble in water, and not combustible, has been called a

salt.

Sails were considered by tlie older chemists as a

class of bodies intermediate between earths and water.

Many disputes arose about what bodies ought to be com-
prehended uiu)er this class, and what ought to be ex-

cluded from it. Acids and alkalies were allowed by all

to be salts: but the difficulty was to determine concern-
ing earths and metals; for several of the earths possess
all the properties which have been ascribed to salts, and
the metals arc capable of entering into combinations
Which possess saline properties.

In process of time, however, the term salt was res-

tricted to three classes of bodies, viz. acids, alkalies,

and the compounds
1

which acids form with alkalies,
earths, and metallic oxides. The first two of these clas-
ses were called simple salts; the salts belonging to the
thinl class werc'called compound or neutral. This last

appellation originated from an opinion long entertained
by chemists, that acids and alkalies, of which they are
composed, were of a contrary nature, and that tiiey

counteracted one another; so that the resulting com-
pounds possessed neither the properties of acids nor of
alkalies, but properties intermediate between the two.

Chemists have lately restricted the term salt still

more, by tacitly excluding acids and alkalies from the
class of salts altogether. At present, then, it denotes
only the compounds formed by the combination of acids
with alkalies, earths, and metallic oxides.

No part of chemistry has been cultivated with more
zeal than the salts, especially for these last 40 years.
During that time the number of saline bodies has been
enormously in< rcased, and the properties of a xviy great
liMtnbcr have been determined with precision. Still, how-
ever, this wide and important region is far from being
completely explored.

Chemists have agreed to denominate the salts from the
acids which they contain. The earth, alkali, and me-
tallic oxide, combined with that acid, is called the base
of the salt. Thus common salt being a compound of mu-
riatic acid and soda, is called amuriatjand soda, is call-

ed the base of common salt. Now since there are 52
acids and 57 bases, it would appear, at first sight, that
there are 1824 salts; but of the 45 metallic oxides at pre-
sent known, there are a considerable number which can-
not combine with many of (he acids. This is the case al-

so with silica, and perhaps with some of the otherearths.

We must then fore subtract all these from the full num-
ber 1824. To compensate, however, this deficiency, at

least in part, there are several acids capable of combin-
with two bases at once. Thus the tartaric acid com-

bines at once with potass and soda. Such combinations are
railed triple salt, and they increase the number of salts

considerably. There are some salts, too. which are ca-
pable of combining with an additional dose of their acid,
and others which combine with an additional dose of
their base. The French chqmisfs denotethe first of these
combinations by adding to the usual name of the salt the
phrase with excess of acid, or by prefixing it to the
word acidulous: they denote the second by subjoining
the phrase with excess of base. This method of naming
has the merit indeed of being precise, hat it is exceed-
ingly awkward, and intolerably tedious. The ingenious

mode of naming these combinations proposed by Dr.
Pearson ought, certainly to he preferred. It is equ My
precise, if not more so, and far more convenient in vv^ry

respect. It consists in prefixing to the usual name of the

salt the preposition super, to denote an excess of acid,

and the proportion sub to denote an excess of base. Thus
sulphat of potass denotes the salt in its stale of pel

neutralization, without any excess either of the sulphu-

ric acid or of the potass; supersulphat of potass is the

same salt with an excess of acid; subsulphatol potas* is the

same salt with excess of base. These three different

kinds must increase the number of saline compounds
very considerably; but the precise number of salts is not

known, as many of them remain still unexamined by
chemists. Probably they arc not much fewer than 2000.
Some idea may be formed of the progress which this

branch of chemistry has made, by recollecting that 40
years ago not more than 50 salts in all were known.

Of these 2000, however, a considerable number may
he considered as still unknown, as they have been mere-
ly formed without being examined. Of those which
are known, the greater number have not been applied to

any use, and therefore do not deserve a vevy particular
description.

As the different genera of salts are denominated from
their acids, it is evident that there are as many genera
as there are a' ids. 1 ne terminations of the names of
these genera differ according to the nature of the acids
which constitute them. When that acid contains a maxi-
mum of oxygen, the termination of the genius is at;

when it does not contain a maximum of oxygen, the ter-

mination of the genus is He. Thus the salts which con-
tain sulphuric acid arc called sulphats; those which
contain sulphurous acid are called sulphites. This dis-
tinction is of some consequence, because the salts differ
very much, according as the acid is saturated with oxy-
gen ©r not. The itcs are seldom permanent; when ex-
posed to the air, they usually attract oxygen, and are
converted into ats.

Every particular species of salt is distinguished by
subjoining to the generic term the name of its base.
Thus the salt composed of sulphuric acid and soda is

called sulphat of soda. Triple salts are distinguished by
subjoining the names of both the bases connected by hy-
phens. Thus the compounds of tartaric acid, potass, and
soda, is called tart rat of potass-and-soda.
The salts then naturally divide themselves into two

grand classes; the first of which comprehends the alka-
line and earthy salts, which derive their most important
characters from their acids; the second comprehends
the metalline salts, whose bases on the contrary stamp
their most important properties.

Salts, or the combinations of alkalies with acids which
exist in the mineral kingdom, constitute the following
genera and species:

Genus I. Potass,
8p. l. Nitrat of potass.

Genus II. Soda.
Sp. 1. Carhonat of soda,

2. Sulphat of soda,
5. Mu rial of soda,
4. Borax.
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Genus III. Ammonia.

Sp. l. Muriat of ammonia.
Genus I. Salts of potass.

Sp. X.'Witrat of potass. This salt is found native, mix-

ed with nitrat uf lime, muriat of potass, and other impuri-

ties, encrusting the surface of the earth in different parts

of India, the Cape of Good Hope, Peru, Spain, Molfetta,

&c. It is most commonly in fine capillary crystals.

Sometimes, though rarely, massive, or in six sided

prisms.

Its primitive form is a rectangular octahedron. It

occurs sometimes in that form, but more frequently the

apexes of the pyramids are truncated. But its most

usual variety is a six-sided prism, terminated by six-

sided pyramids. A specimen of native nitre from Mol-

fetta, analysed by Klaproth, contained

44.55 nitrat of potass

£5.45 sulphat of lime

30.40 carbonat of lime

0.20 muriat of potass

100. 60
Genus II. Salts of soda.

Sp. 1. Carbonat of soda. This salt is found in Egypt
on the surface of the earth, and on the margin of certain

lakes which become dry during the summer. It has

often the appearance of a rough dusty powder, of a grey

colour and alkaline taste. It occurs in China, where it

is called kien; near Tripoli, where it is denominated
trona; and likewise in Hungary, Syria, Persia, and
India.

It is said sometimes to have been observed in crystals.

The primitive form is a rhomboid al octahedron; but the

pyramids are usually truncated.

A specimen of this salt from Egypt was found by
Klaproth to consist of

32.6 dry carbonat of soda

20.8 dry sulphat of soda.

15.0 dry muriat of soda
31.6 water

100.0

A specimen of fibrous carbonat from the interior of

Africa, yielded the same chemist

37.0 soda
38.0 carbonic acid

22.5 water
2.5 sulphat of soda

100.0

Sp. 2. Sulphat of soda. This salt is found in Austria,

Hungary, Styria, Switzerland, and Siberia, always in

the neighbourhood of a mineral spring. It occurs

usually in ihe state of powder, sometimes massive, and

«ven crystallized. Colour greyish, or yellowish white.

Sp. 3. Muriat of soda. Common salt is found in im-

mense masses under the earth's surface in many coun-

tries, particularly in Poland, Hungary, &c. Near Cor-
dova in Spain there is said to be a mountain of common
salt 500 feet high, and nearly three miles in circum-
ference. There are two varieties of native common salt

distinguished by their texture.

1. Foliated. This variety is usually found in vast
masses, and sometimes crystallized in cubes. Colour
various shades of grey and of red. Internal lustre glas-

sy. Texture foliated. Fragments cubic. Streak grey.
Specific gravity 2.143. Taste salt.

2. Fibrous. Found in masses, strata, or stalactitic.

Colour various shades of grey, blue, red. Texture
fibrous; fibres delicately curved. Fragments angular.

Sp. 4. Borax. This mineral is found in different parts
of Thibet, &c. It is usually mixed with foreign bodies;

that of Persia is in large crystals, enclosed in a fatty

matter. The primitive form of its crystals is a rectan-

gular prism, but it occurs usual!} in six-sided prisms,
w hose edges are variously truncated. Its colour is grey-
ish, yellowish, or greenish white. Fracture foliated or
conchoidal. Refracts doubly. Taste sweet, and some-
what acrid.

Genus III. Salts of ammonia.
Sp. 1. Muriat of ammonia. This salt occurs near vol-

canoes, of which it is a product. It is found also in Per-
sia. It is found usually in the state of powder in the

middle of lava. Sometimes in mass, and even in very
irregular crystals. Colour white, often with a shade
of yellow or green. Very soft.

A specimen of this salt from Tartary yielded Kla-
proth,

97.5 muriat of ammonia
2.5 sulphat of ammonia

100.0

There is no necessity for entering any further in this

article into the detail of the compound salts, as the read-
er will find them under the different heads of Acetites,
Flcats, Gallats, Lactats, Malats, Mbllats,
muriats, nltrats, nltritks, phosphats, phos-
PHITES, Sulphats, Sulphites; also under the differ-

ent acids: and the metallic compounds under the respec-
tive metals. See also Chemistry.
SALVADORA, a genus of the monogynia order, in

the tetrandria class of plants, and in the natural method
ranking with those of which the order is doubtful. The
calyx is quadrifid; there is no corolla; the berry is mo-
nospermous; and the seed covered with an antlus or loose

coat. There are three species, herbs of China.
SALVAGE MONEY, a reward allowed by the civil

and statute law for the saving of ships or goods from
the danger of the seas, pirates, or enemies.

Where any ship is in danger of being stranded, or
driven on shore, justices of the peace are to command
the constables to assemble as many persons as are ne-

cessary to preserve it; and on its being preserved by
their means, the persons assisting therein shall in thirty

days after be paid a reasonable reward for the salvage,
otherwise the ship or goods shall remain in the custody
of the officers of the customs as a security for the same.
SALVIA, sage, a genus of the monogynia order, in

the digynia class of plants, and in the natural method
ranking under the 42d order, verticillatse. The corolla

is unequal; and the filaments placed crosswise on a pe-

dicle. The most remarkable species, out of 79, are,

1. The officinalis, or common large sage, which is cul-

tivated in gardens, of which there are the following va-

ri.ties: 1. The common green sage. 2. The wormwood
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sage. 3. The green sage with a variegated leaf. 4 The
red sago. 5. The red sage with a variegated leaf. These
are accidental variations, and therefore are not enume-
rated as species. The common sage grows naturally in

the southern parts of Europe, hut is here cultivated in

gardens for use; hut the variety with red or hlackish

leaves is the most common in the British gardens; and
the wormwood sage is in greater plenty here than the

common green-leaved sage, which is but in few gardens.

2. The tomentosa, generally titled balsamic sage by
the gardeners. The stalks of this do not grow so up-

right as those of the common sage; they are very hairy,

and divide into several branches; the flowers are of a
pale blue, about the size of those of the common sort.

This sage is preferred to all the the others for making tea.

3. The auriculata, common sage of virtue, which is also

well known in the gardens and markets. The leaves of

this are narrower than those of the common sort; they

are hoary, and some of them are indented on their edges

towards the base, which indentures have the appearance
of ears.

4. The pomifera, with spear-shaped oval entire leaves,

grows naturally in Crete.

5. and 6. The coccinea and formosa, are beautiful hot-

house, plants, with scarlet flowers.

All the sorts of sage may be propagated by seeds, if

they can be procured; but, as some of them do not per-

fect their seeds in this country, and most of the sorts, but

especially the common kinds [or use, are easily propaga-

ted by slips, it is not worth while to raise them from seeds.

SAMARA, a genus of the rnonogynia order, in the

tetrandria (lass of plants. The calyx is quadripartite;

the corolla tetrapetalous; the stamina immersed in the

base of the petal; the stigma funnel shaped. There are

three species, trees of the Cape.

SAMARITANS, an ancient sect among the Jews, still

subsisting in some parts of the Levant, under the same
name.
SAMBUCUS, elder, a genus of the trigynia order, in

the pentandria class of plants, and in the natural method
ranking under the 43d order, dumosse. The calyx is

quinquepartite; the corolla quinquefid; the berry trisper-

mous. The species are only five, and the most remark-
able are,

l.The nigra, or common black elder, with a tree-

stem, branching numerously into a large spreading head,

twenty or thirty feet high, and large five-parted umbels

of white flowers towards the ends of the branches, suc-

ceeded by bunches of black and other different-coloured

berries, in the varieties; which are, common black-ber-

ried elder-tree, white-berried elder, green berried elder,

laciniated or parsley-leaved elder, having the foliolea

much laciniated, so as to resemble parsley-leaves, gold-

striped-leavcd elder, silver-striped elder, silver-dusted

elder.

12. The raccmosa, racemose red-berried elder. This
is a resident of the mountainous parts of the south of

Europe, and is retained in our gardens as a flowering
shrub, having a peculiar singularity in its oval-clustered

§owers and berries.

3. The Canadensis, or Canada shrubby elder.

SAMIELS, the Arabian name of a hot wind, peculiar
to the desert of Arabia. It blows over the desert in the

mouths of July and August from the north-west quarter,

and sometimes it continues with all its violence to the

very gates of Bagdad, but never affects any body within

the walls. Some years it does not blow at all, and in

others it appears six, eight, or ten times, but seldom con-

tinues more than a few minutes at a time. It often passes

with the apparent quickness of lightning. The Arabians

and Persians, who are acquainted with the appearance

of the sky at or near the time this wind rises, have warn-

ing of its approach by a thick haze, which appears like

a cloud of dust arising out of the horizon; and they im-

mediately, upon this appearance throw themselves with

their faces to the ground, and continue in that position

till the wind is passed, which frequently happens almost

instantaneously; but if, on the contrary, they are not

careful or brisk enough to take this precaution, which is

sometimes the case, and they get the full force of the

wind, it is instant death.

The above method is the only one which they take to

avoid the effects of this fatal blast; and when it is over,

they get up and look round them for their companions;
and if they see any one lying motionless, they take bold
of an arm or leg. and pull and jerk it with some force;

and if the limb thus agitated separates from the body,
it is a certain sign that the wind has had its full effect;

but if, on the contrary, the arm or leg docs not come
away, it is a sure sign there is life remaining, although
to every outward appearance the person is dead; and in

thatcasethey immediately cover him or them with clothes,

and administer some warm diluting liquor to cause a
perspiration, which is certainly but slowly brought about.
The Arabs themselves can say little or nothing about

the nature of this wind, only that it always leaves be-
hind it a very strong sulphureous smell, and that (he air
at these times is quite clear, except about the horizon,
in the north-west quarter, before observed, which gives
warning of its approach. We have not been able to learn
whether the dead bodies are scorched or dissolved into a
kind of gelatinous substance; but from the stories current
about them, there has been frequent reason to believe the
latter; and in that case such fatal effects may be attri-
buted rather Co a noxious vapour than to an absolute and
excessive heat. The story of its going to the gates of
Bagdad and no further, may be reasonably enough ac-
counted for, if the effects are attributed to a poisonous-
vapour, and not an excessive heat.

SAMOLUS, water pimpenal, a genus of the rnono-
gynia order, in the pentandria class of plants, and in the
natural method ranking under the 21st order, preciss.
The corolla is salver-shaped, the stamina surrotm led by
small scales at its throat. The capsule is unilocular, in-
ferior. There is one species.

SAMPSEANS, in church history, an ancient sect
who were properly neither Jews, Christians, nor Gen-
tiles, though th 'v took their name from the Hebrew word
semes, sun, as though they Worshipped that planet.
SAM V DA, a genus of the monogynia order, in the

decandria class of plants, and in the natural method
ranking with those, of which the order is doubtful. The
calyx is quinquepartite and coloured; there is no corol-
la; the capsule in the inside resembles a berry, is tri-
valvcd ami unilocular; the seeds nestling. There um
nine species., chiefly shruhs of the West indies.
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SAND, in natural history, a genua of fossils the cka-

racleM of whidi are, that they are found in minute con-

cretions, forming t< gether.a kind of powder, the genuine

particles af which all have a tendency to one. determinate

shape, nod appear regular, though more or less complete

concretions; no) to he dissolved or disunited by water,

or formed into a coherent mass by moans of it, but re-

taining their figure in it; transparent, viti-ifiable by cx-

trcme heat, and not soluble in, nor effervescing with,

acids. Sands arc subject to be variously blended both

with homogeneous and heterogeneous substances* as that

of tales, <Scc. and hence, as well as from they' various

colours, are subdivided into, 1. White sands, whether

pure or mixed with other arenaceous or heterogeneous

particles; of all which there arc several species, differing

no less in the fineness of their particles than in the diffe-

rent degrees of colour, from a bright and shining white

to a brownish, yellowish, greenish, kc. white. 2. The
red and reddish sands, both pure and impure. 3. The
yellow sands, whether pure or mixed, are also very nu-

merous. 4. The brown sands, distinguished in the same
man nor. 5. The black sands, of which there are only

two species, viz* a fine shining greyish black sand, and

another of a fine shining reddish-black colour. 6. The
green kind, of which there is only one known species,

viz. a coarse variegated dusky-green sand, common in

Virginia.

Sand is of great tise in the glass manufacture; the

white writing-sand being employed for making of the

white glass, and a coarse greenish looking sand for the

green glass.

In agriculture it seems to be the office of sand to make
unctuous earths fertile, and fit to support vegetables, &c.

For earth alone, we find, is liable to coalesce, and gather

into a hard coherent mass. Common sand is, therefore,

a very good addition, by way of manure, to ail sorts of

clay lands; it warms them, and makes them more open

and loose. The best sand for the farmer's use is that

which is washed by rains from roads or hills, or that

which is taken from the beds of rivers; the common sand

that is dug in pits never answers so well. However, if

mixed with dung, it is much better than laid on alone;

And a xevy fine manure is made by covering the bottom

of sheep-folds with several loads of sand every week,

which are to be taken away, and laid on cold stiff lands,

impregnated as they are with the dung and the urine of

the sheep.

The sea-sand, used as manure in different parts of the

kingdom, is of three kinds; that about Plymouth, and on

other of the southern coasts, is of a blue-grey colour,

like ashes, which is probably owing to (lie shells of mus-

cles, and other fish of that or the like colour, being bro-

ken and mixed among it in great quantity. Westward,

near the LandVend, the sea-sand is very white, and
about the isles of Scilly it is very glistening, with small

particles of talc; on the coasts of the North Sea the sand

is yellowish, brown, or reddish, and contains so great a

quantity of fragments of cockle-shells, that it seems to

b< chiefly composed of them. That sea-sand is account-

ed best which is of a reddish colour: the next in value to

this is tin* blueish; and the white is the worst of all. Sea-
sand is best when taken up from under the water, or from
sand-banks which are covered by every tide. The small-

grained sand is most sin, • in its operation, and is

therefore best for tiie teua s only to take tUrt

four crops; but the coarse or large-grained sand

better for the landlord, as the good it does lasts many
years. See Ih sbam>ky.
SAM) BAGS, in the art. of war, are bags filled with

earth or sand, holding each about a cubic foot. Their

use is to raise parapets in haste, or to repair what is

beaten down.
Saxd-em -

.. See Ammodytes.
SANDARACrl, in natural history, a very beautiful

native fossil, ih nigh too often confounded with the com-
mon factitious red arsenic, and with toe \-ci\ matter form-

ed by melting the common yellow orpimenl. It is a pure

substance, ofa very even and regular structure* is through-

out of that colour which our dyers term an orange-scarlet,

and is considerably transparent even in the thickest pn

But though* with respect to colour it has tlie advantage
of cinnabar while in the mass, it is vastly inferior to it

wdien both are reduced to powders. It is moderately

hard, and remarkably heavy; and when exposed to a

moderate heat, melts and flows like oil. If set on fire,

it burns xevy briskly.

I is found in Saxony and Bohemia, in the copper and

silver mines, and is sold to the painters, who find it a

Very fine and Valuable red; but its virtues or qualities

in medicine are no more ascertained at this time than

those of yellow orpiment.

Sandatiach, gum. S n e Resin.
SANDARACHA. The resinous substance called san-

darach is not a pure resin; for when dissolved in alco-

hol an insoluble residuum remains. Giese, an apothe-

cary of Augsburg, examined this residuum in 1802, and
found that it possessed peculiar properties. We have

therefore distinguished it by !he name of sandaracha. It

amounts to about one-fifth of the sandaracha When pu-

rified by repeated digestions in alcohol, it possesses the

following properties:

1. Its colour is greyish white. It is brittle, and easi-

ly pounded.

2. It burns with a bright flame and much smoke,

leaving a black residue like colophonium, partly soluble

in hot alcohol.

3. It is insoluble in water and in alcohol; but ether

dissolves it. Tin- solution, when evaporated, leaves on

bodies a stain like lime. When alcohol is added to the

solution, the sandaracha is precipitated; but water does

not produce this effect.

4. It is soluble in sulphuric acid. But,
5. Nitric acid has no action on it cold.

SAND1VEK, a whitish salt, continually cast up from

the metal, as it is railed, whereof glass is made, and
swimming on its surface, is skimmed off. See Glass.

SANDGRICUM, a genus of the monogyni* order, in

the decandria class of plants, and in the natural method

ranking under the 23d order, triliilatae. The calvx is

quinquedentate; the petals five, and linear-shaped; the

nectarium has ten dantse. on which the antherse grow

;

the fruit is a drupe, and five in number, each of which

has one seed. There is only one species, viz. the indi-

cum, a tree of Africa and the Kast Indies.

SANGUIFICATION. See Physiology.
SANGUIS AliiA, blood-wort, a genus of the monogy-
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nia order in the polyandria class of plants, and in the

natural method ranking under the 27th order, rhffiredese.

The corolla is octopctalous; the calyx diphyllous; the si-

liqua ovate and unilocular. There is only one species,

viz. tiie canadensis, a native of the northern parts of

America, where it grows plentifully in the woods; and in

the spring, before the leaves of the trees come out, the

surface of the ground is in many places covered with the

flowers, which have some resemblance to our wood ane-
mone; but they have short naked pedicles, cadi support-

ing one flower at top.* Some of these flowers will have

ten or twelve petals, so that they appear to have a dou-

ble range of leaves, which has occasioned their being

termed double flowers; but this is only accidental, the

same roots in different years producing different flowers.

The plant can bear the open air in this country, but

should be placed in a loose soil and sheltered situation,

not too much exposed to the sun. It is propagated by

the roots, which may betaken up and parted in Septem-
ber every other year. The Indians paint themselves

yellow with the juice of these plants.

SANGL1SORBA, greater wild burnet, a genus of the

monogynia order, in the tetrandria class of plants, and
in the natural method ranking under the 54th order, mis-

cellanea;. The calyx is diphyllous; the gerinen situated

betwixt the calyx and corolla. The most remarkable
species, of three, is the officinalis, with oval spikes. This
grows naturally in moist meadows in many parts of

Britain. The cultivation of this plant has been greatly

recommended as food to cattle. See Husbandry.
SANHEDRIM, or Sanhkdrin, among the Jews, the

great council of the nation, consisting of seventy sena-

tors, taken partly from among the priests and levites,

and pari I) out of the inferior judges, who formed'what
was (ailed I he lesser sanhedrim. The room they met in

was a rotunda, half of which was built without the tein-

ph', and half within. The nasi, or president of the san-

hedrim, sat upon a throne, with his deputy on his right

hand, his sub-deputy on his left, and the other senators

ranged in order on each side. The authority of this

council was very extensive, for they decided such causes

as were brought before them by way of appeal from the

inferior courts; and the king, the high priests, and pro-

phets, were under the jurisdiction of this tribunal*. They
had the right of judging in capital cases, and sentence of

death might not be pronounced in any other place; for

which reason the Jews were forced to quit this hall,

when the power of life and death was taken out of their

hands, forty years before the destruction of the temple,

and three years before the death of Christ.

There were several inferior sanhedrims- id Palestine,

oath of which consisted of twenty-three persons: ail these

d< pfnded mi the great sanhedrim of Jerusalem.
SAM CI LA. sunicle or self-heal, a genus of die digy-

nia order, in the pentandria class of plants, and in the

natural method ranking under the 45th order, umbcllatse.

The umbels are close together, almost in a round head;
the fruit is scabrous; the flowers of the disk abortive.

There are three species. The europ»a is found in ma-
in parts both of Scotland and England. This plant was
long celebrated for its healing virtues both internally

and externally, but it is now totally disregarded.

SAN1U1UM, in natural history, the name of a genus
YO.L. III.

of fossils of the class of the selenitse, but neither of the

rhomboidal nor columnar kinds, nor any other way dis-

tinguishable by its external iigure, being made up of se-

veral plain flat plates.

SANTALUM, a genus of the monogynia order, in

the octandria class of plants, and in the natural method
ranking with those of which the order is doubtful. The
calyx is superior; the corolla monopetalous; the stamina
placed in the tube; the stigma is simple; the fruit a berry.

Thesantalum, sandcrs or sandel wood, grows to the
size of a walnut-tree. lis leaves arc entire, oval, and
placed opposite to each other. Its wood is white in the

circumference, and yellow in the centre, when the tree

is old. This difference of colour constitutes two kinds of

sanders, botii employed for the same purposes, and hav-
ing equally a bitter taste, and in aromatic smell. With
the powder of this wood a paste is prepared, with which
the Chinese, Indians, Persians, Arabians, and Turks,
anoint their bodies. It is likewise burnt in their houses,
and yields a fragrant and wholesome smell. The great-
est quantity of this wood, to which a sharp and attenuat-
ing virtue is ascribed, remains in India. The red san-
ders, though in less estimation, and less generally used,
is sent by preference into Europe. This is the produce
of a different tree, which is common on the coast of Co-
romandel. Some travellers confound it with the wood
of Caliatour, which is used in dyeing.
The santalum album, or white sanders, is brought from

the East Indies in billets about the thickness of a man's
leg, of a pale-whitish colour. It is that part of the yel-
low sanders wood which lies next the bark. Great part
of it, as met with in the shops, has no smell or taste, nor
any sensible quality that can recommend it to the notice
of the physician.

The santalum flavum, or yellow sanders, is (he inte-
rior part of the wood of the same tree which furnishes the
former, is of a pale yellowish colour, of a pleasant smell,
and a bitterish aromatic taste, accompanied with an
agreeable kind of pungency. This elegant wood might
undoubtedly be applied to valuable medical purposes,
though at present very rarely used. Distilled with wa-
ter, it yields a fragrant essential oil, which thickens in
the cold into the consistence of a balsam. Digested in
pure spirit, it imparls a rich yellow tincture; which be-
ing committed to distillation, the spirit arises without
bringing over any thing considerable of the flavour of
the sanders. The residuum contains the virtues of six
times its weight of the wood. Hoffman looks upon this
extract as a medicine of similar virtues to ambergris'
and recommends it as an excellent restorative in great
debilities.

SANTOLINA, lavender-col ton, a genus of the order
of polygamia eequalis, in the syngenesis class of plants,
and in the natural method ranking under the 49th order'
eompositcc. The receptacle is paleaceous; there is no
pappus; thecahx imbricated and hemispherical. There
are six species. The most remarkable are,

I. ChamsBCYparisus, or common lavender-cotton, which
has been long known in the English gardens It was
formerly titled abrotanum fceminea, or female southern-
wood, and by the corruption of words was .ailed brotany
by the market-people. It grows naturally in Spain, Italy
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Mtd the warm parts of Europe. 2. The rosmarinifolia.

3. The aninemoides.

All these plants may be cultivated so as to become or-

naimjnts to a garden, particularly in small bosquets, of

evergreen shrubs, where, if they are artfully intermixed

with other plants of the same growth, and placed in the

iVbutline, the) will m.tke an agreeable variety. They

may be propagated by plaining slips or cuttings during

the spring.

SANIES, in medicine, a serous putrid matter, issu-

ing from wounds; it differs from pus, which is thicker

and white.

SAP. See Plants, physiology of.

Sap, or Sait-. in the art of war, is the digging deep

und. r the earth of the glacis, in order to open a covered

passage into the moat. It is only a deep trench, covered

at top willi boards, hurdles, earth, sand-bag*, &c. and

is usually begun five or six fathoms from the saliant an-

gle of the glacis. Sec Fortification.

Sap colours, a name given to various expressed

juices of a viscid nature, which arc inspissated by slow

evaporation for the use of painters; as sap-green, gam-

boge, &c.
SAPINDUS, the soap-berry tree, a genus of the tri-

gy&ia order, in the octandria class of plants, and in the

natural method ranking under the 23d order, trihilata.

The calyx is tetraphyllous; the petals four; the capsules

are fleshy, connate, and ventricose.

The species are 13, of which the most noted are, the

saponaria, spinosus, trifoliatus, and chinensis. The sa-

pouaria, with winged leaves, grows naturally in the

islands of the West Indies, where it rises with a woody

stalk from 20 to 30 feet high, sending out many branches

with winged leaves composed of several pair ot spear-

shaped lobes. The ilowers are produced in loose spikes

at the end of the branches; they are small and white, so

make no great appearance. These are succeeded by oval

berries as large as middling cherries, sometimes single, at

others, two, three, or four are joined together; these

have a saponaceous skin or cover, which incloses a very

smooth roundish nut of the same form, of a shining black

when ripe. The skin or pulp, which surrounds the nuts

is used in America (to wash linen; but it is very apt to

burn and destroy it if often used, being of a very acrid

nature. , .

These plants are propagated by seeds, and kept in the

stove. . . ..

SAPONARIA, sopewort, a genus of the digynia or-

der "in the decandria class of plants, and in the natural

method ranking under the 22d order, caryophylle*.

Tiecalvx is monophyllous and naked; there are five

insulated petals; the capsule is oblong and unilocular.

There are nine species, the officinalis, vaccana, cre-

tica, porrigens, illyrica, ocymoides, oriental** lutea, and

bcllid.iolia. The officinalis, which is a Britisn plant,

has a creeping root, so that in a short time it would nil

a larsre space of ground. The stalks are above two ieet

high, and of a purplish colour. The footstalks ot the

flowers arise from the wings of the leaves opposite; they

sustain four, five, or more purple flowers each, which

have generally two small leaves placed under them. The

staik is also terminated by a loose bunch of flowers grow-

ing in form of an umbel; they have each a large swelling

cylindrical empalcment, and five broad obtuse petals,

which spread open, of a purple colour. These are suc-

ceeded by oval capsules, with one cell filled with small

seeds. The decoction of this plant is used to cleanse and

scour woollen cloths: the poor people in some countries

use it instead of soap for washing; from which use it had

its name.
SAPPHIRE, a genus of precious stones, of a blue co-

lour, and the hardest of all except the rh'uby and diamond.
r

J hey are found in the same countries with the ruby;

also in Bohemia, Alsace, Siberia, and Auvergne. M.
Rome de ITsle mentions one found at Auvergne, which

appeared quite green or blue according to .the position in

which it was viewed. Cronstedt, however, informs us,

that the bluefluor spars are frequently met with in col-

lections under tiie name of sapphires; and it is certain

from Pliny, b. 37, chap. 9. that the sapphire of the an-

cients was our lapis lazuli. They are seldom found of a

deep-blue colour throughout, or free from parallel veins;

and when they are but slightly tinged, they are named
white sapphires. The late unfortunate king of France
had one with a stripe of fine yellow topaz in the middle.

Some are found half green and half red, and are foliated

like the ruby. Thejfine hard sapphires, called by tin jewel-

lers oriental, are of the same nature with the ruby and

topaz, excepting the mere circumstance of colour. They
are commonly in two oblong hexagon pyramids, joined

at their base, and pointed at top; sometimes also in hexa-

gonal columns.

The specific gravity of these precious stones, according

to Bergman, is from 3.650 to 3.940. According tooth-

ers, the specific gravity of the oriental sapphires is 3.994;

that of the Brazilian 3.1307; and of those from Puy in

Auvergne, 4.0769. When powdered, they are fusible

with borax or microcosmic salt, into a transparent glass;

and the same thing happens on treating them with mag-

nesia alba. They are said to lose their colour by fire,

and to become so hard and transparent as sometimes to

pass for diamonds; but Mr. Achard found this to be a

mistake, and that the true sapphires are not in the least

altered either in colour, hardness, or weight, by the most

intense fire. Those ofPuy in Auvergne, however, though

by their colour and hardness they seem to approach the

oriental sapphires, loose both their colour and transpa-

rency in the fire, becoming black, and even vitrifying;

which plainly shows them to be of a different kind. See

Corundum.

SARABANDE, a dance said to be originally derived

from the Saracens. According to some authors, it had

its appellation from a comedian named Sarabandi, who

first introduced it in France. The tune of the sarabande

is written in \ or *, and its character is both expressive

and majestic. One of its distinguishing features is the

lengthening the second note of the measure, which at

once gives a gravity and consequence to the movement.

SARACA, a genus of the hexandrU order, in the dia-

delphia class of plants. There is no calyx; the corolla is

funnel-shaped and quadrifid; the filaments are on each

side the throat of the corolla; the legumen is pedicellated,

There is one species, a tree of the East Indies.

SARCASM, in rhetoric, a keen bitter expression,

which has the true point of satire, by which the orator
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scoffs and insults his enemy: such was that of the Jews to

our Saviour, "He saved others; himself he cannot save."

SARCOCELE. See Surgery.
SARCOCOLL, a vegetable substance that possesses

the following properties:

1. Solid, semi-transparent bodies; usually having a

tinge of yellow: taste sweet, but leaving an impression of

bitterness. Dissolves in the mouth like gum.
2. Equally soluble in water and alcohol; solution yel-

low. The watery solution has the appearance of muci-

lage, and may be used for the same purposes.

S. Cannot be made to crystallize.

4. When heated, softens, but does not melt. It emits

a slight smell of calomel. When strongly heated, it black-

ens, and assumes the consistence of tar; emitting a white

heavy smoke having an acrid odour. In a strong fire it

scarcely leaves any residiuum.

These properties show us that sarcocoll is a substance

intermediate between sugar and gum, partaking in some

measure of the properties of each, but certainly approach-

ing nearer to sugar than to gum. How far the combi-

nation of sugar and the bitter principle would resemble

sarcocoll, has not been tried. The three following spe-

cies may be referred to sarcocoll.

1. Common sarcocoll. This substance is usually sold

in the state oblong globules from the size of a pea to that

of a particle of sand. Its colour is usually yellow; and it

has the semitransparency and much of the appearance of

gum arabic. But some of the grains are reddish-brown.

Its smell is peculiar, and not unlike that of anise-seed.

"When carefully examined, four different substances may be

detected; the first, and by far the most abundant, is pure

sarcocoll; the second consists of small woody fibres, and

a soft yellowish-white substance, not unlike the covering

of the seeds of some of the cruciform plants; the third is

a reddish-brown substance apparently earthy; and the

fourth is only detected when the sarcocoll is dissolved in

water or alcohol. It then appears in soft transparent

tremulous masses like jelly.

The pure sarcocoll amounts to 0.8 of the whole. When
the sarcocoll is dissolved in alcohol or water, and obtain-

ed again by evaporation, it looses its smell. It then as-

sumes the form of semitransparent brittle brown cakes

very like gum.
Sarcocoll exudes spontaneously from thepenasa sarco-

colla; a shrub which is said by botanical writers to be in-

digenous in the north-eastern parts of Africa. Nothing
precise is known concerning the way in which it exudes.

SAUDONYX, a precious stone consisting of a mixture

of the chalcedony and carnelian, sometimes in strata, but

at other times blended together. It is found, 1. Striped

with white and red strata, which may be cut in cameo as

well as the onyx. 2. White with red dendritical figuresf

greatly resembling the mocha-stone; but with this differ-

ence, that the figures in the sardonyx are of a red co-

lour, in the other black. There is no real difference, ex-
cepting in the circumstance of hardness, between the

onyx, carnelian, chalcedony, sardonyx, and agate, not-
withstanding the different names bestowed upon them.
Mongez informs us, that the yellow, or orange-coloured
agates, with a wavy or undulating surface, are now com-
monly called sardonyx,
SARMEMTUS^i (from sarmcnlnm, a long shoot like

S A T

tkatof a vine), the name of the 11th class in Linftsets's

Fragments of a Natural Method, consisting of plants

which have climbing stems and branches, that, like the

vine, attach themselves to the bodies in their neighbour-

hood for the purpose of support. See Botany.
SAROTHRA, a genus of the trigynia order, in the pen-

tandria class of plants, and in the natural method rank-

ing under the 20th order, rotacese. The corolla is pen-

tapetalous; the capsule unilocular, trivalved, and colour-

ed. There is one species, an annual of Virginia.

SARPLAR of wool, a quantity of wool, otherwise cal-

led a pocket or half-sack; a sack containing 80 tod; a foil

two stone; and a stone 14 pounds. In Scotland it is cal-

led sarpliath, and contains 80 stone.

SARRACEN1A, side-saddle plant, a genus of the mo-
nngynia order, in the polyandria class of plants, and in

the natural method ranking under the 54th order, miscel-

lanea?. The corolla is pentnpctalous; the calyx is dou-
ble, and triphyllous below, pentaphyllous above; the cap-
sule quinquclocular; the style has a stigma of the form of
a shield. There are five species, herbs of North Ame-
rica.

SARSAPARILLA. See Smilax.
SARTORIUS. See Anatomy.
SASH, a mark of distinction, which in the British

service is generally made of crimson silk for the offi-

cers, and of crimson mixed with white cotton for the Ser-
jeants. It is worn round the waist in most regiments;
in some few, particularly in the Highland corps, it is
thrown across the shoulder. Sashes were originally in-
vented for the convenience and ease of wounded officers,
&c. by means of which, in case any of them were so bad-
ly wounded as to render them incapable of remaining at
their posts, they might be carried' off with the assistance
of two men. They are now reduced to a very small size,
and of course unfit for the original purpose. Both the
sash and gorget, indeed, must be considered as mere
marks of distinction, to point out officers on duty. In
some instances they are worn together: in others,' the
gorget is laid aside, and the sash only worn. The Brit-
ish cavalry tie the sash on the right, the infantry on the
left, side. The sashes for the imperial army are. made
of crimson and gold, for the Prussian army blur k silk
and silver, the Uanoveri ns yellow silk, the Poituguese
crimson silk with blue tassels. The modern French hare
their sashes made of three colours, viz. white, pi:ik, and
light-blue, to correspond with the national flag.
SASSAFRAS, the wood of an American tree. See

Laurus. It is said to be warm, aperient, and Corrobo-
rant; and frequently employed as an infusion, in the way
of tea, is a \evy pleasant drink; its oil is very fragrant,
and possesses most of the virtues of the wood.
SATELLITE. See Astronomy.
SATRAPA, or Satkafes, in Persian antiquity, de-

notes an admiral, but more commonly the governor of a
province.

SATURATION, like most other technical terms in-
troduced into chemistry before the science had acquired
much precision, has be n used with a great deal of lati-
tude, being sometimes taken in one sense and sometimes
in another. But in order to he understood, it is necessary
to use the word with some degree of precision.

If we make the attempt, we shall find that water will
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not dissolve any quantity of salt that wc please. At the

temperature of* 60°, it dissolves only 0.354 parts of its

weight of salt; and if nmre salt than this is added, it re-

mains in the \\ater undissolved. When water has dis-

solved as much salt as possible, it is said to be saturated

with salt. This sense is at least analogous to the origi-

nal meaning of the word. Whenever, then, a substance

A refuses to combine with an additional quantity of an-

other hod) B, we may say that it is saturated with 13.

with almost any quantity whateverof caloric. Several of

the metals, too, are capable of combining with any quantity

whatever of some other metals. In general it may be said

that those bodies called solvents are capable of combining

in any quantity with the substances which they hold in so-

lution. Thus water may be added in any quantity, how-

ever great, to the acids, and to the greater number of salts.

If we take a given quantity of sulphuric acid diluted

with water, and add to it slowly the solution of soda by

It takes place whenever the affinity of the water and salt, little at a time, and examine the mixture after every ad-

is balanced by the cohesion of the particles of the salt, dition, we shall find that for a considerable time it will

and therefore" indicates that these two forces are equal. exhibit the properties of an acid, reddening vegetable

In the same maimer, water, after having absorbed a blues, and having a taste perceptibly sour; but these

certain quantity of carbonic acid gas, refuses to absorb acid properties gradually diminish after evei * addition

anymore. We may indeed pass carbonic acid gass of the alkaline solution, and at last disappear altogether,

through water in this state, but it makes its escape un- If westill continue to add the soda, the mixture gradual-

altered. Water which refuses to absorb carHonic acid ly acquires alkaline properties, converting vegetable

gas is saturated with that acid. This saturation takes blues to green, and manifesting an urinous taste. These

place when the affinity between the gas and the water is properties become stronger and stronger the greater the

balanced bv the elasticity of the gas, and indicates of quantity of the soda is which is added. Thus it appears

course that these two forces are equal. that when sulphuric acid and soda arc mixed together,

In these two instances the saturation is occasioned by the properties either of the one or the other preponde-

opposite causes. The salt refuses to dissolve in the wa- rate accordingto the proportions of each; but thai there

ter when the cohesion of its particles equals its affinity are certain proportions, according to which when they

for the water; the carbonic acid gas, when the repulsion are combined, they mutually destroy or disguise the

of its particles equals its affinity for water. In the first properties of each other, so that neither predominates,

case, it is the attractive force of cohesion which op- or rather, so that both disappear.

poses farther solution; in the second case, it is the re- When substances thus mutually disguise each other's

pulsive force of elasticity. Hence the different meth- properties, they are said to neutralize one another. This

od which must be followed to diminish these forces, and property is common to a great number of bodies; but

enable the water to dissolve a greater proportion of these it manifests itself most strongly, and was first observed,

respective bodies. Heat, by diminishing the force of co- in the acids, alkalies, and earths. Hence the salts which

Lesion, enables water, to dissolve a greater proportion of are combinations of these different bodies received long

saline bodies. Accordingly we find that in most cases ago the name of neutral salts. When bodies are combin-

liot water dissolves more salt than cold water. Common ed in the proportion which produces neutralization, they

salt is almost the only exception to this general law. arc often said to be saturated; but in this case the term

On the other hand, cold, by diminishing the elasticity, is used improperly. It would be much better to confine

or at least the expansibility of gaseous bodies, enables the word saturation to the meaning assigned to it in

water to dissolve a greater proportion of them. Thus the the beginning of this article, and to employ the term neu-

r.older the water is, the greater proportion of carbonic tralization to denote the state in which the peculiar pro-

acid is it capable of dissolving. The freezing point of perties of the component parts mutually disappear; for

water limits this increase of solubility, because at that very frequently neutralization and saturation by no

point the cohesive force of the particles of water become means coincide. Thus in tartrite of potass the acid

so "Teat as to cause them to cohere, to the exclusion of and alkali neutralize each other; yet it cannot be said

those bodies with which they were formerly combined, that the potass is saturated; for it is still capable of

Hence the reason, that most bodies separate from water combining with more tartarous acid, and of forming

when it freezes. But they generally retard the freezing sopertartrite of potass, a compound in which the ingre-

considerably, by opposing with all the strength of their dients do not neutralize each other; for the salt has

affinity the cohesion of the water. The consequence is,

that the freezing point of water, when it holds bodies in

solution, is lower than the freezing point of pure water.

A table of the freezing points of different saline solutions

manifestly a preponderance of the properties of the

acid.

SATUREIA, savoury, a genus of the gymnospermia

order, in the didyuamia class of plants, and in t

would be a pretty accurate indication of the affinity of natural method ranking under the 42d order, vcrt-

the different salts for water: for the affinity of each salt cillata?. The segments of the corolla are nearly equal;

the stamina standing asunder. There are eight spe-
is of course proportional to the degree of cold at which

it separates from the water, that is, to the freezing point

of the solution.

In this sense of the word saturation, which is certain-

ly the only one that it ought to bear, it may be said with

propriety that there are certain bodies which cannot be

saturated by others. Thus water is capable of combin-

ing with any quantity whatever of Sulphuric acid, nitric

acid, alcohol; and all bodies seem capable of combining purposes. Both kinds are propagated by seeds. Sum

c.es; the most noted are: 1. The hortensis, or summer

savoury, is an annual plant, which grows naturally in

the south ^f France and Italy, but is cultivated in

this country both for the kitchen and medicinal use. 2.

The montana, or winter savoury, a perennial plant,

growing naturally in the south of France and Italy, but

is cultivated in gardens both for culinary and medicinal
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mer savoury is a very warm pungent aromatic, and af-

fords in distillation with water a subtile essential oil, of

a penetrating smell, anil verj hotacrid taste. It yields

little of its virtues by infusion to aqueous liquors; recti-

fied spirit extracts the whole of its taste and smell, and
elevates nothing in distillation.

SATURJN. See Astronomy.
SATYR, or Satire. See I'oetky.
SATYRILM, a g nus of the Uiandria order, in the

gynanuria class ol plans; and in the natural method
ranking under i he 42d order, verticil Iat s&. Tlie nectarium

is scrotiform, or inflated double behind the flower. There
are it s[iecies.

SAUCISSOIN, in fortification, a mass of large bran-

ches of trees bound together; and differing only from a

fascine, as this is composed of small branches of twigs.

SAVIN. See Jumpkrus.
SAVIOUR, Order of St. a religious order in the Ro-

mish church, founded by St. Lridget, about the year

1345; and so called from its being pretended that our

Saviour himself dicta* d to tlie foundress its constitutions

and rules.

According to tlie constitutions, this order is principal-

ly founded for religious women who pay a particular

honour to the holy virgin; but there are some monks of

the order, to administer the sacraments, and spiritual

assistance to the nuns. The number of nuns is fixed at

sixty in each monastery; and that of the religious priests

at thirteen, according to the number of the apostles, of

whom St. Paul was the thirteenth. There are also four

deacons, representing the four doctors of the church,

St. Ambrose, St. Augustin, St. Gregory, and St. Jerome;

and eight lay-brothers; who altogether make up the

number ofthe thirteen apostles, and the seventy -two dis-

ciples of Jesus Christ. The nuns are not admitted till

eighteen years of age, nor the friars before twenty-five;

and they are to perform a year's novitiate.

SAUNDERS. See SANTALUM.
SAURURU6, a genus of the tetragynia order, in the

heptandria (lass ol plants; and in the natural method
ranking under the second order, piperita?. The calys, is

a catkin, with uniflorous scales: there is no corolla;

there are fourgermina, and four monospermous berries.

There is one species, a herb of Virginia.

SAL' VAGES1A, a genus of the monogynia order, in

the pentandria class of plants; and in the natural meth-

od ranking with those of which the order is doubtful.

The corolla is pentapetalous and fringed; the calyx pen-

taphyllous; the nectarium tlie same, having its leaves

placed alternately with the petals; the capsule unilocu-

lar. There is one species, a native of St. Domingo.
SAW, an instrument which serves to cut into pieces

several solid matters; as wood, stone, ivory, 6cc The
best saws arc ol tempered steel ground bright and
smooth; those of iron are only hammer-hardened: hence,

the first, besides their being stiffer, are likewise found
smoother than the hist. They are known to be well ham-
mered by the stiff bending of the blade; and to be well

and evenly ground, by their bending equally in a bow.
The edge in which are the teeth is always thicker than
the bark, because the back is to follow the edge. The
teetii are cut and sharpened with a triangular file, the

blade of the saw being first fixed in a whetting-block.

After they have been fiied the teetii are set, that is,

turned out of the right line, that they may make (he

kerf or fissure the wider, that the back may follow the

better. The teeth are always set ranker for coarse cheap

stuff than for hard and fine, because the ranker the

teeth are set, the more stuff is lost in the kerf. The
saws by which marble and other stones are cut, have

no teeth: these are generally very large, and are stretch-

ed out and held even by a frame.

The lapidaries, too, have their saw, as well as the

workmen in mosaic; but of all mechanics, none have so

many saws as the joiners; the chief are as follows: The
pit-saw, which is a large two-handed saw, used to saw
timber in pits; this is chiefly used by the sawyers. The
whip-saw, which is also two-handed, used in sawing

such large pieces of stuff as the hand-saw will not easily

reach. The hand-saw, which is made for a single man's
use, of which there are various kinds; as the bow, or

frame sawr
, which is furnished with cheeks; by the twist-

ed cords which pass from the upper parts of these

cheeks, and the tongue in the middle of them, the upper
ends are drawn closer together, and the lower set further

apart. The tenon-saw, which being very thin, has a

back to keep it from bending. The compass-saw, which
is very small, and its teeth usually not set: its use is to

cut a round, or any other compass-kerf: hence the edge
is made broad, and the back thin, that it may have a
compass to turn in.

SAW-MILLS. In early periods, the trunks of trees

were split with wedges into as many and as thin pieces as
possible; and if it was necessary to have them still thin-
ner they were hewn on both sides to the proper size.

This simple and wasteful manner of making boards has
been still continued in some places, to the present time.
Peter the Great of Russia endeavoured to put a stop to
it, by forbidding hewn deals to be transported on the
river Neva. The saw, however, though so convenient
and beneficial, has not been able to banish entirely the
practice of splitting timber used in building, or in mak-
ing furniture and utensils, for we do not speak here of
fire-wood; and, indeed, it must be allowed that this meth-
od is attended with peculiar advantages, which that of
sawing can never possess. The wood-splitters perforin
their work more expeditiously than sawyers, and split
timber is much stronger than that which has been sawn;
for the fissure follows the grain of the wood, and leaves
it whole; whereas the saw, which proceeds in the line
chalked out for it, divides the fibres, and by these means
lessens its cohesion and solidity. Split timber, indeed,
turns out often crooked and warped; but in many pur-
poses to which it is applied this is not prejudicial; and
these faults may sometimes be amended. As the fibres,

however, retain their natural length and direction, thin
boards, particularly, can be bent much better. This is a
great advantage in making pip.-- staves, or sieve-frames,
which require slili more art, and in forming various im-
plements of the like kind.

Our common saw, which needs only to be guided by
the hand of the workman, however simple it may be,
was not known to ti.e inhabitants of America when they
were subdued by the Europeans. The inventor of tins
instrument has by the Greeks been inserted in their
mythology, with a place iu which, among their gods,



SAW'-MILLS.

they honoured the greatest benefactors of the earliest

ages. By some he is culled Talus, and by others Per*

dix. Pliny alone ascribes the invention to Daedalus*

but Hardouin, in the passage where be docs so, chooses

to read Talus rather than Daedalus. Diodorus Siculus,

Apollodorus, and others, name the inventor Talus. He
was the son of Dwdalus's sister; and was by his mother

\ laced under the tuition of her brother, to be instructed

in his art. Having once found the jaw-bone of a snake,

lie employed it to cut through a small piece of wood; and
by these means was induced to form a like instrument

of iron, that is, to make a saw. This invention, which
greatly facilitates labour, excited the envy of his master,

and instigated him to put Talus to death privately. We
are told, that being asked by some one, when he was
burying the body, what he was depositing in the earth,

he replied, '* A serpent." This suspicious answer dis-

covered the murder; and thus, adds the historian, a snake

was the cause of the invention, of the murder, and of its

being found out.

Others call the inventor Perdix. That he was the

son of a sister of Daedalus they all agree; but they differ

respecting the name of his parents. The mother is by

Fulgentius called Polycastes, but without any proof;

and Lartantius gives to the father the name of Calaus.

In Apollodorus, however, the mother of Talus is called

Perdix; and the same name is given by Tzetzes to the

mother of the inventor, whose name Talus he changed
into Attains. Perdix, we are told, did not employ for a

saw the jaw-bone of a snake, like Talus, but the back-

bone of a fish; and this is confirmed by Ovid, who, never-

theless, is silent respecting the name of the inventor.

The saws of the Grecian carpenters had the same form,

and were made in the like ingenious manner as ours are

at present. This is fully shown by a painting still pre-

served among the antiquities of Hcrculaneum. Two genii

are represented at the end of a bench, which consists of

a long table that rests upon two four-footed stools. The
piece of wood which is to be sawn through is secured by

cramps. The saw with which the genii are at work has

a perfect resemblance to our frame-saw. It consists of a

square frame, having in the- middle a blade, the teeth of

which stand perpendicular to the plane of the frame.

The piece of wood which is to be sawn extends beyond the

end of the bench, and one of the workmen appear stand-

ing, and the other sitting on the ground. The arms, in

which the blade is fastened, have the same form as tiiat

given to them at present. In the bench are seen holes,

in which the cramps that hold the timber are struck.

They are shaped like the figure 7; and the ends of them

reach below the boards that form the top of it.

The most beneficial and ingenious improvement of this

instrument was, without doubt, the invention of saw-mills,

which arc driven either by water or by the wind. Mills

of the first kind were erected so early as the fourth cen-

tury, in Germany, on the small river lioeur or Ruere

for though Ausonius speaks properly of water-mills for

cutting stone, and not timber, it cannot be doubted that

these were invented later than mills for manufacturing
deals, or that both kinds were erected at the same time.

The art, however, of cutting marble with a saw is \^vy

old. Pliny conjectures that it was invented in Caria; at

least he knew no building intrusted with marble of great-

er antiquity than the palace of king Matisolus, at Halt-
carnassus. This edifice is celebrated by Vitruvius, for the

beauty of its marble; and Pliny gives an account of the

different kinds of sand used for cutting it: for it is the

sand properly, savs he, and not the saw, which produces
that effect. The latter presses down the former, and
rubs it against the marble; and the coarser the sand is,

the longer will be the time required to polish the mar-
ble which has been cut by it. Stones of the soap-rock

kind, which are indeed softer than marble, and which
would require less force than wood, were sawn at that

period: but it appears that the far harder glassy kinds of

stone were sawn then also; for we are told of the discov-

ery of a building which was encrusted with cut agate,

carnelian, lapis lazuli, and amethysts. We have, how-
ever, found no account in any of the Greek or Roman
writers of a mill for sawing wood; and as the writers of

modern ttrnvs speak of saw-mills as new and uncommon,
it would seem that the oldest construction of them has

been forgotten, or that some important improvement has

made them appear entirely new.
Bechersays, with his usual confidence, that saw-mills

were invented in the 17th century. In this he erred, for

when the infant Henry sent settlers to the island of Ma-
deira, which was discovered in 1420, and caused Euro-
pean fruits of every kind to be carried thither, he or-

dered saw-mills to be erected also, for the purpose of

sawing into deals the various species of excellent timber

with which the island abounded, and which were after-

wards transported to Portugal. About the year 1427
the city of Breslau had a saw-mill, which produced a
yearly rent of three marks; and in 1490 the magistrates

of Erfurt purchased a forest, in which they caused a
saw-mill to be erected, and they rented another mill in

the neighbourhood besides. Norway, which is covered

with forests, had the first saw-mill about the year 1530.

Ibis mode of manufacturing timber was called the new
art; and because the exportation of deals was by these

means increased, that circumstance gave occasion to the

deal-tythe, introduced by Christian III. in the year 1545.

Soon after the celebrated Henry Canzau caused the first

mill of this kind to be built in Holstein. In 1552 there

was a saw-mill at Joachimsthal, which, as we are told,

belonged to Jacob Geusen, mathematician. In the year

1555 the bishop of Ely, ambassador from Mary queen

of England to the court of Rome, having seen a saw-mill

in the neighbourhood of Lyons, the writer of his travels

thought it worthy of a particular description. In the

sixteenth century, however, there were mills with differ-

ent saw-blades, by which a plank could be cut into seve-

ral deals at the same time. The first saw-mill was

erected in Holland at Saardam, in the year 1596; and

the invention of it is ascribed to Cornelius Cornelissen.

Perhaps he was the first person who built a saw-mill at

that place, which is a village of great trade, and has still

a great many saw-mills, though the number of them is

becoming daily less; for within the last thirty years a

hundred have been given up. The first mill of this kind

in Sweden was erected in the year 1653. At present,

that kingdom possesses the largest perhaps ever con-

structed in Europe, where a water-wheel twelve feet

broad, drives at the same time seventy-two saws.

In England saw-mills had at first the same fate that
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printing had in Turkey* the ribbon-loom in the domin-

ions of the church, and the crane at Strasburgh. When
attemps were made to introduce them, they were violently

opposed, because it was apprehended that the sawyers

would be deprived by them of their means of getting a

subsistence. For this reason, it was found necessary to

abandon a saw- mill erected by a Dutchman near Loudon,
in 1663; and in the year 1700, when one Houghton laid

before the nation the advantages of such a mill, lie ex-

pressed his apprehension that it might excite the rage of

the populace. What he dreaded was actually the case

in 1767 or 1768, when an opulent timber-merchant, by
the desire and approbation of the Society of Arts, caused

a saw-mill, driven by wind, to be erected at Limehouse,
under the direction of James Stansfield, who had learned,

in Holland and Norway, the art of constructing and
managing machines of that kind. A mob assembled, and
pulled the mill to pieces; but the damage was made good
by the nation, and some of the rioters were punished. A
new mill was afterwards erected, which was suffered to

Work without molestation, and which gave occasion to

the erection of others. It appears, however, that this

was not the only mill of the k : nd then in Britain] for

one driven also by wind had been built at Leith, in Scot-

land, some years before.

The mechanism of a saw ing-mill may be reduced to

three, principal things: the first, that the saw is drawn
up and down as long as is necessary, by a motion com-
municated by water to the wheel: the second, that the

piece of timber to be cut into boards is advanced by an
uniform motion to receive the strokes of the saw; for

here the wood is to meet the saw, and not the saw to fol-

low the wood, therefore the motion of the wood and that

of the saw ought immediately to depend the one on the

other: the third, that when the saw has cut through the

whole length of the piece, the whole machine stops of

itself, and remains immoveable; for fear, lest having no
obstacle to surmount, the force of the water should turn

the wheel with too great rapidity, and break some part

of the machine.

The upper part of Plate CXXV. Saw-mill, &c. repre-

sents the circular saw-mill introduced by Mr. George
Smart, and used by him in his manufactory at Ordnance-
wharf, Westminster-bridge. ABD, fig. 1, is a strong
bench, similar to Jiose used by carpenters. In the mid-
dle of this, is an opening through which the saw E comes.
The saw L, figs. ] and 2, is a circular plate of steel,

with teeth like those of a large pit-saw on its circumfe-

rence, and a round hole in the middle of it, through
which the spindle E, fig. 2, of the saw passes. It is pre-

vented from slipping round it, by a flanch e fixed to the

spindle E, and another, /, which slips on the spindle*

and is pressed against the saw by a nut b, screwed on
the end of the spindle, so as to hold the saw tight be-
tween the flanches, and by unscrewing the nut, the saw
can be taken off to be sharpened, and another put in its

place in a very short time. The ends of the spindle are
brought to points, which work in small holes in the ends
of screws, one of which is seen at d, fig. 1: the other
screw is put through a piece of wood F, supported by
the two uprights GG, and can be raised or lowered at
pleasure by wedges, so as to bring the plane of the saw
exactly at right angles. To the surface of the bench the

s- V is turned round with a great velocity by a strap

passing round the rigger ii and the wheel 1, a Inch re-

ceives its motion from a horse-wheel.

The piece of wood to be sawn is guided by a straight

bar K, which is always made to move parallel to the

plane of the saw by two iron coupling-rods hh, so that
it can be set at any distance from the saw, according to

the width of the piece to be cut, and held there by screws.

The machine before us is chiefly used for ripping up
three- inch deal planks. The bar K is set the proper
distance from the saw, and screwed fast. The workman
takes the plank, and laying its vdgc against the bar K,
shoves it endways against the saw, which, as it turns,
cuts the wood with surprising quickness.

SAXIFRAGA, saxifrage, a genus of the digynia or-
der, in the decandria class of plants; and in the natu-
ral method ranking under the 13th order, succulent*.
The calyx is quiuquepartite; the corolla pentapetalous;
the capsule birostrated, unilocular, and polyspcrmous.
There are 50 species, of which the most remarkable are,

1. Thegranulata, or white saxifrage, which grows na-
turally in the meadows in many parts of England. The
roots of this plant are like grains of corn, of a reddish
colour without: there is a variety of this with double
flowers, which is very ornamental. The leaves arc
tongue-shaped, gathered into heads, rounded at their
points, and have cartilaginous and sawed borders. The
stalk rises two feet and a half high, brandling out
near the ground, forming a natural pyramid to the top.
The flowers have five white wedge-shaped petals, and
ten stamina, placed circularly the iength of the tube, ter-
minated by roundish purple summits. When these plants
are strong, they produce very large pyramids of flowers.
2. The umbrosa, commonly called London pride, or
none-so-pretty, grows naturally on the Alps, and also
in great plenty on a mountain of Ireland, called Man-
gerton, in the county of Kerry, in that island. The
roots of this are perennial. 3. The oppositifolia grows
naturally on the Alps, Pyrenees, and Helvetian moun-
tains: it is also found pretty plentifully growing upon
Ingleborough hill, in Yorkshire; Snow den, in Wales; and
some other places. It is a perennial plant, with stalks
trailing upon the ground. The flowers are produced at
the end of the branches, of a deep blue.
SAY, or Save, in commerce, a kind of serge or woollen

stuff, much used abroad for linings, and by the religious
for shirts: with us it is used for aprons by several sorts
of artificers, being usually dyed gvecu.
SCABBARD, to, to punish with the scabbard of a

bayonet. Infantry soldiers are sometimes scabbarded
under the sanction of the captains of companies, for
slight offences, committed among themselves. A court-
martial is held in the Serjeant's 'room or tent, to ascer-
tain the culprit's guilt; it having been previously left to
him to abide by the judgment of his comrades, in this
manner, or to be tried by a regimental court-martial
The word scabbard has been sometimes used in a lieu-

rative sense, to distinguish those persons who have ob-
tained rank and promotion in the army without seeing
much hart service, from those who have fought theirway through all the obstacles of superior interest, AceHence the favourite expression of the late sir William
Erskiue: « Some rise by the scabbard, and some by Z
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sword;" which moans more than we arc at liberty to

illustrate, but which may be easily applied to cases in

point.

SCAB [OS A, scabious, a genus of the monogynia or-

der, in the tctrandria class of plants; and in the natural

met hod ranking under the 48th order, aggregate. The
common calyx is polyphyllous; the proper one is double,

superior; the receptacle is paleaceous or naked. There
are 42 species. The most remarkable are, 1. The
arvensis, or meadow- scabious, grows naturally in many
places of Britain. The flowers are produced upon naked
footstalks at the ends of tlie branches; they are of a pur-

ple colour, and have a faint odour. 2. The succisa, or

devil's bit, grows naturally in woods and moist places.

This has a short tap-root, the end of which appears as

if it was bitten or cut off, whence the plant has taken its

name. Both these have been recommended as aperient,

sudorific, and expectorant; but the present practice has

no dependance on them.

SCiEVOLA, a genus of the monogynia order, in the

pentandria class of plants. The corolia is monopetalous;

the tube slit longitudinally; the border quinquetid and
lateral. The fruit is a prism inferior and monosper-
mous; the nucleus bilocular. There are three species.

SCALA. See Anatomy, Ear.
SCALDS, in the history of literature, a name given

by the ancient inhabitants of the northern countries to

their poets, in whose writings their history is recorded.

SCALE, a mathematical instrument, consisting of

several lines drawn on wood, brass, silver, &c. and va-

riously divided, according to the purposes it is intended

to serve; whence it acquires various denominations, as

the plain scale, diagonal scale, plotting scale, Gunter's

scale, &c. S<.e Instrument, Mathematical.
SCALE, in music (from the Latin, seala), the deno-

mination first given to the arrangement made by Guido,

of the six syllables ut, re, mi, fa, sol, la: also called

gamut. This order of sounds, to which the French have

added that of si, bears the name of scale, i. e. ladder,

because it represents a kind of ladder, by means of which

the voice or instrument rises to acute, and descends to

grave; each of the seven syllables being, in a manner, one

step of the ladder.

The word scale is also used to signify a series of

sounds rising or falling from any given pitch or tone,

to the greatest practicable distance, through such inter-

mediate degrees as make the succession most agreeable

and perfect, and in which we have all the harmonical di-

visions most commodiously divided. This scale is pro-

perly called the universal system, as including all the

particular systems.

This enumeration of all the diatonic sounds of our

system, ranged in order, and which we call scale, was

denominated by the Greeks tetrachord, because, in ef-

fect, their scale was composed of only four sounds, which

they repeated from tetrachord to tetrachord, as we repeat
' ours from octave to octave.

SCALENE Triangle. See Geometry.
SCALENUS, in anatomy. See iSeck.

SCALES ojjish. See Horn.
St AMMOJNY, in the materia medica. See Convol-

vulus, nd Gum Resins.
SCANDALUM MAGNATUM, is the special name

of a statute, and also of a wrong done to any high per-
sonage of the land, as prelates, dukes, marquises, earls,

barons, and other nobles; and also the chancellor, trea-

surer, clerk of the privy seal, steward of the house, jus-
tice of one bench or other, and other great officers Of ihe
realm, by false news, or horrible or false mes ages,
whereby debates and discord, betwixt them and the
commons, or any scandal to their persons, might arise.

2 R. II. c. 5. This statute has given name to a writ,

granted to recover damages thereupon. Cowel. It is

now clearly agreed, that though there are no express
words in the statute which give an action, yet the party
injured may maintain one on this principle of law; that
when a statute prohibits the doing of a thing, which, if

done, might be prejudicial to another, in such case he
may have an action on that \cry statute for his damage
2 Mod. 152.

SCAISDIX, cherril, shepherd's needle, or Venus*s comb,
a genus of the digynia order, in the pentandria class of
plants; and in the natural method ranking under the 45th
order, umbcllatae. The corolla is radiating; the fruit

subulated; the petals emarginated; the florets of the
disc frequently male. There are eleven species. The
most remarkable is the odorata, with angular furrowed
seed. It is a native of Germany; and baa a very thick
perennial root, composed of many fibres, of a sweet
aromatic taste, like aniseed, from which come forth many
large leaves that branch out somewhat like those of fern,
whence it is named sweet fern.

SCAPEMENT, a general term for the manner of
communicating the impulse of the wheels to the pendulum
of a clock. Common scapements consist of the swing
wheel and pallets only. See Clock-work.
SCAPOL1TE, a mineral found, at Arendal, in Nor-

way. It is of a pearl colour, and is crystallized in long,

four-sided, rectangular prisms. Faces longitudinally
streaked. Its specific gravity is 3.68, and it is hard
enough to scratch glass. Fracture foliated in two direc-

tions. Before the blowpipe, it froths and melts into white
enamel. It is composed of

48 silica

SO alumina
14 lime

1 oxide of iron

2 water

95.

SCAPULA. See Anatomy.
SCAPLLAR. See Anatomy.
SCARABJEUS, beetle, a g< nus of insects of the or-

der coleoptera. The generic character is, antenna? or
horns clavate, with a fissile tip; legs generally toothed;

body thick and compact. This genus is extremely exten-

sive, there being nearly one hundred species. Among
these the most remarkable is, 1. The s< arabaeus Her-
cules, or Hercules beetle, whit h sometimes measures not

less than five, or even six inches in length: the wing-
shells are of;, smooth surface, of a blueish or brownish
grey colour, sometimes nearly blai k, and commonly
marked with several small, round, deep-black spots, of

different -izex: the head and limbs are of a coal-bl ' k:

from the upper part of the breast or thorax proceeds

a horn or process of enormous length, in proportion
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to the body: it is sharp at the tip "where it curves

slightly downwards, and is marked beneath by two
or three denticulations, and furnished throughout its

whole length with a fine, short, velvet-like pile, of a

brownish orange-colour: from the front uf the head pro*

ceeds also a strong horn, about two-thirds the length of

the former, toothed on its upper face, but not furnished

with any of the velvet-like pile which appears on the

former. This species is a native of several parts of

South America, where great numbers are said to be some-
times seen on the tree called mammsea, rasping off the

rind of the slender branches by working nimbly round
them with the horns, till they cause the juice to flow,

Which they drink to intoxication, and thus fall senseless

from the tree. This, however, as the learned Fabricius
lias well observed, seems not very probable; since the

thoracic horn, being bearded on its lower surface, would
undoubtedly be made bare by this operation. This spe-
cies, from the large size of all its parts, affords an admi-
rable example of the characters of the genus. It varies

much in size, and it may even be doubted whether some
of the smaller specimens have not been occasionally re-

garded by authors as distinct species. The female is

destitute both of the frontal and thoracic horn, but in

other points resembles the male. See Plate CXVIl. Nat.
Hist. fig. 352.

2. Srarabseus Goliathus, the Goliah beetle, is highly
remarkable both in point of size and colour: it is larger

in body than the preceding, and has a rose-coloured tho-

rax marked with longitudinal black stripes or variega-

tions, and purple-brown wing-sheaths: the head is divided

in front into two forked processes: the limbs are black,

and very strong. It is a native of some parts of Africa.

A supposed variety sometimes occurs, in which both the

thorax and wing sheaths are of a pale yellowish brown
instead of rose-colour, and are marked with black va-

riegations.

3. Scarabseus mclolonthas, or cockchafer, is one of

the most common Euroj>ean beetles. This insect is ex-

tremely familiar in our own island, the larva or caterpil-

lar inhabiting ploughed lands, and feeding on the roots

of corn, ftr. and the complete insect making its appear-
ance during the middle and the decline ofsummer. The
cockchafer sometimes appears in such prodigious num-
bers as almost to strip the trees of their foliage, and to

produce mischiefs nearly approaching to those of the lo-

cust tribe. It appeals from a paper by a Mr. Molineaux,
printed in the Philosophical Transactions for the year
1697, that some particular districts in Ireland were
overrun by this insert in a wonderful manner; and the
failure of the wheat in the year 1804 has been by some
attributed to the numbers of the larva of this insect which
were lodged in the earth.

Th» larva, or caterpillar, of this insect, is said to be
two, and sometimes three years, in passing from ils first

form into that of the per feet insect. The eggs are laid

in smalj detached heaps beneath the surface of some clod,

and the young, when first hatched, are scarcely more
than the eighth of an inch in length, gradually advancing
in their growth, and occasionally shifting their skins,
till they arrive at the length of near two inches. At
this period they begin to prepare for their change into

a chrysalis or pupa, selecting for the purpose some small
vol. ill. 58
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clod of earth, in which they form an oval cavity, and,
after a certain space, divest themselves of their last skin,

and immediately appear in the crysalis form, in which
they continue till the succeeding summer, when the bee-

tle emerges from its retirement, and commits its depre-

dations on the leaves of trees, &e. breeds, and deposits

its eggs in a favourable situation, after which its life is

of very short duration.

4. A much more elegant insect of this kind is the sca-

rabseus fullo, or variegated beetle. It is nearly twice the

size of the cockchafer, and of an elegant chesnut-colour,

with the wing-sheaths beautifully marbled with white
variegations. It is common in many parts of Europe,
but extremely rare in England. See Plate CXVII. Nat.
Hist. fig. 351.

5. A species of peculiar beauty is the golden beetle.,

scarabauis auratus; it is about the size of the common or
black garden-beetle, but of a somewhat flatter shape;
and of the most brilliant, varnished, golden-green colour,
with the wing- shells varied towards the lower jmt by a
few slight, transverse, white streaks. This beautiful
species is not uncommon during the hottest part of sum-
mer, frequenting various plants and flowers; its larva or
caterpillar is commonly found in the hollows of old trees,
or among the loose dry soil at their roots, and sometimes-
in the earth of ant-hills. It remains about three years
before it changes to a pupa or chrysalis, out of which the
insect emerges in a short time afterwards.

This my be sufficent for a general idea of the Linnav
an genus scarabseus. It may be added that the species
are extremely numerous, and that so great is the singu-
larity of appearance in many kinds, that even the most
romantic imagination can hardly conceive a structure of
horn or process which is not exemplified in some of the
tribe. See, Plate CXVII. Nat. Hist. fig. 553.
SCARIFICATION, in surgery, the operation of ma-

king several incisions in the skin by means of lancets, or
other instruments, particularly the cupping-instrument.
SCARLET, a beautiful bright red. See Dyeing.

'

SCARUS, a genus of fishes of the order thoracici.
The generic character is, jaws bony, divided in the mid-
dle, crenated on the e^g^; the teeth connate and conglo-
merate. There are 15 species. The most remarkable
are, I. Scams Cretensis, Cretan scarus. General length
about 12 inches; body broad, sloping, scales extremely
large, lateral line ramified on every scale over which it
passes. Native of the Mediterranean, and particularly
about the coasts of Crete, but is also found in the Indian
seas.

2. Scarus rivulatus, rivulated scarus. Native of the
Red Sea, observed by Forskal; said to arrive at a great
size: scales very small; dorsal and anal fin occasionally
recumbent in a channel; tail forked; supposed to feed
principally on the different kinds of fuci, and considered
as an edible fish; but said to be sometimes productive of
disagreeable symptoms from the wounds inflicted bv the
sharp rays of its dorsal fin.

J

3. Scarus purpuratus, purpled scarus. an elegant sne
cies: in babit allied to the labri: body abruptly lanceolate"
the purple stripes on the body serrated at their unnei
edges: perioral fins green, and marked at the tin oVilarge .mated marginal, black spot: dorsal and ana"marked towards the base by a purple stripe; ventral fius
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blue: tail marked with longitudinal purple spots, and on

each side by a purple stripe; shape slightly rounded; la-

teral line ramified; scales lax, as in the mullet. Native

of the Arabian seas; observed by Forskal.

SCAY AGE, a toll or custom anciently exacted by
mayors, sheriffs, and bailiffs, of cities and towns-corpo-

rate, and of merchant-strangers, for wares exposed and

offered to sale within their liberties, which was prohibit-

ed by 19 Hen. VII. But the city of London still retains

this custom.

SCAVENGERS, two officers annually chosen in eve-

ry parish in London and its suburbs, by the rhurchwar-
dens, constables, and other inhabitants, to hire, persons

called rakers, with carts, to clean the streets, and carry

away fhe dirt and filth, with the ashes and dust from
every house. For which purpose a scavenger's tax may
be made and levied on the inhabitants, being allowed by
the justices of the peace; but it must not exceed fourpence

in the pound, on the rent paid for the houses. Persons
who refuse to take upon themselves the office of scaven-

ger, forfeit ten pounds. 2 \V. and M. c. 2. 1 Geo. I.

c. 48. 10 Geo. II. c. 22.

SCENOGRAPHY, in perspective, the perspective re-

presentation of a body on a plane; or a description and
view of it in all its parts and dimensions, such as it ap-

pears to the eye in any oblique view.

This differs essentially from the ichnography and the

orthography. The ichnography of a building, &e. re-

presents the plan or ground-work of the building, or

section parallel to it; and the orthography the elevation,

or front, or one side, also in its natural dimensions; but

the scenography exhibits the whole of the building that

appears to the eye, front, sides, height, and all, not in

their real dimensions or extent, but raised on the geo-

metrical plan in perspective.

In architecture and fortification, scenography is the

manner of delineating the several parts of a building or

fortress, as they are represented in perspective.

To exhibit the scenography of any body. 1. Lay
down the basis, ground-plot, or plan, of the body, in the

perspective ichnography; that is, draw the perspective

appearance of the plan or basement, by the proper rules

of perspective. 2. Upon the several points of the per-

spective plan, raise the perspective heights, and connect

the tops of them by the proper slope or oblique lines. So

will the scenography of the body be completed, when a

proper shade is added. See Perspective.
SCEPTRE, one of the six new constellations of the

southern hemisphere, consisting of seventeen stars. See

Astronomy.
SCHiEFFERA, a genus of the tetrandria order, in the

dioecia class of plants; and in the natural method ranking

with those that are doubtful. The calyx is quadripeta-

lous; the corolla is quadripetalous, quinquepetalous, and

often wanting; the fruit is a hilocular berry, with one seed.

Of this there are two species, both natives of Jamaica;

and grow in the lowlands near the sea, viz. 1. The com-
plete. 2. Lateriflora.

SCHERARDIA, a genus of the monogynia order, in

the tetrandria class of plants. The corolla is monopeta-
lous and funnel-shaped; there are two three-toothed seeds.

SCHEUCHZERIA, a genus of the trigynia order,

in the hexandria class of plants; and in the natural me-
2

thod ranking under the fi
r
tb order, tripetaloidea. The

calyx is sex partite; there is no corolla, nor are there any
styles; there are three inflated and monospermous cap-

sules. Eleven species.

SCH1EFERSPAR. a mineral ranked among the spe-

cies of cai bonat of lime. Colour greyish, reddish, green-

ish, or yellowish white. Found massive: texture curve

foliated: brittle: feels unctuous, and may be scratched by
the nail. Specific gravity 2.7. It is composed of carbo-

natof lime, with a small portion of silica and oxide of

iron.

SCHINUS, a genus of the decandria order, in the di-

cecia class of plants; and in the natural method ranking

under the 43d order, duinosaj. The male calyx is quin-

quefid; the petals five. The female flower is the same as

in the male; the berry tricoccous. There are two spe-

cies, of South America.
SCHIROCCO. See Wind.
SCHISTUS, in mineralogy, a name given to several

different kinds of stones, but more especially to some of

the argillaceous kind; as, 1. The blueish purple shistus,

schistus tegnlaris, or common roof-slate. This is so soft,

that it may be slightly scraped with the nail, and is of a
very brittle lamellated texture, of the specific gravity of

2.876. It is fusible per se in a strong heat, and runs in-

to a black scoria. By a chemical analysis it is found
to consist of 26 parts of argillaceous earth, 46 of silex, 8

of magnesia. 4 of lime, and 14 of iron. The dark-blue

slate, or schistus scriptorius, contains more magnesia
and less iron than the common purple shistus, and effer-

vesces more briskly with acids. Its specific gravity is

2.701. 2. The pyritaceous schistus is of a grey colour,

brown, blue, or black; and capable of more or less de-

composition by exposure to the air, according to the

quantity of pyritous matter it contains, and the state of

the iron in it. The aluminous schistus belongs to tins

species. 3. The bituminous schistus is generally black,

and of a lamellated texture, of various degrees of hard-

ness, not giving fire with steel, but emitting a strong

smell when heated, and sometimes without being heated.

M. Magellan mentions a specimen which burns like coal,

with a strong smell of mineral bitumen, but of a yellow-

ish brown, or rather dark ash-colour, found in York-

shire. This kind of schistus does not show any white

mark when scratched, like the other shistus.

SCHLEFFLERA. a genus of the class and order pen-

tandria decagynia. The calyx is five-toothed; corolla

five-petalled; capsule eight or ten celled; seeds solitary,

semicircular. There is one species, of New Zealand.

SCHMIDELIA, a genus of the digynia order, in the

octandria class of plants. The calyx is diphyllous; the

corolla tetrapetaious; the germma pedicellated, and

longer than the flower. There is one species, a tree of

the East Indies.

SCHOENUS, a genus of the monogynia order, in the

triandria class of planis; and in the natural method rank-

ing under the third order, ualamarise. The glumes are

paleaceous, univalved, and thick-set; there is no corolla,

and only one roundish seed between the glumes, liiere

are 41 species.

SCHOLIUM, a note, annotation, or remark, <> ca-

sionally made on some passage, or proposition, of ai Id

author. This term is much used in e; otuetry, and other
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parts of mathematics, where after demonstrating a pro-

position* it is customary to point out how it might he

done some other way, or to give some advice, or precau-

tion, in order to prevent mistakes, or add some particu-

lar use or application of it.

SCROTI A. a genus of the monogynia order, in the

decandria class of plants; and in the natural method

ranking under the 33d order, lomentacca;. The calyx

is scmiquinquefid; the corolla has five petals, which are

equal; the tube is turbinated, carnous, and persistent;

the legumen pedicellated, and contains two seeds. There
is only one species, viz. the speciosa, or African lignum

vita?.

SCHRADERA, a genus of the class and order hexan-

dria monogynia. The calyx is superior; corolla five or

six-cleft; stigmas two; berry one-seeded. There are two

species, parasites of the West Indies.

SCHREBERA, a geuus of the digynia order, in the

pentandria class of plants; and in the natural method
ranking with those of which the order is doubtful. The
calyx is qiunquepartite; the corolla funnel-shaped, with

the filaments in the throat, and having each a scale at

the base. There is one species, a tree of the East In-

dies.

[SCHUYLKILL NAVIGATION COMPANY, was
incorporated in March, 1815, for the purpose of render-

ing that river navigable from Philadelphia to Mill Creek,

in Schuylkill county. The plan proposed is to make
dams across the river in suitable situations, cuttingshort

canals round them, and placing locks in the lower end of

the canals: in this manner it is designed to make a slack

water navigation for the safe and easy passage of boats

up as well as down. A dam and lock has already been

constructed at the great falls near Philadelphia, and a

like improvement is in a state of forwardness above

Reading. It promises much public utility by the access

it will open to the vast treasures of coal and iron ore

which lie buried in the interior, and by affording a cheap

and easy conveyance for these, as well as the agricultu-

ral products of the country to a market. The immense
water power created by this mode of improvement also

gives it an additional claim to public patronage, (r)

[SCHUYLKILL PERMANENT BRIDGE, at Phi-

ladelphia, was erected at an expense of near 300,000

dollars, by a company incorporated the 27th of April,

1798. After consuming a great portion of the expense

in erecting coffer dams and forming the foundations, ftc

the first stone of the east pier was laid in September,

1801, and the bridge completed in 1805. Its length is

550 feet, and of the abutments and wing 750; total 1300

feet. Span of the smaller arches 150 feet, of the middle

arch 1 94 feet 10 inches. Heighth from the surface of the

river to the platform in the greatest elevation 31 feet.

UpperJerry or Lancaster Schuylkill Bridge, is si-

tuated above the city of Philadelphia, and forms the me-
di i m of communication between its northern section a d

the Lancaster road. It was begun in April, 1812, and
fi shed in the fall of 1813. This noble structure pre-

sents a single arch of greater span than was ever be-

fore constructed. The chord line is 3404 feet and its

versed sine 19 feet 11 inches; the curve formed by this

arch is not, however, that of the segment of one great

circle; but of segments of circles, of unequal radii: those

of the longest radii being nearest the abutments, and the

shortest at the apex. For the design the public is in-

debted to Robert Mills, architect, and for its construc-

tion and execution, to the ingenious Lewis Wernwag.
The general principle of combining the timbers, em-

braces, 1st. A simple series of king posts and braces.

2d. The insertion of the ends of these timbers into ca^t

iron sockets, instead of mortises, by which the prema-

ture decay of the wood is obviated. 3d. The slitting of

the timbers through the heart, by which the dry rot is

prevented. 4th. The spreading out of the bridge at the

ends, which gives it a lateral bracing, and prevents the

possibility of an overthrow from a want of sufficient coun-

terbalancing weight at the abutments. The whole of the

timbers are well strapped and bolted together, and firm-

ly connected by means of screws.

The whole superstructure (exclusive of the roof), con-

tains 14137 cubic feet of timber, and was estimated to

weigh 340 tons; of which 295 are wood, 11 of cast, and
34 of wrought iron.

For the preservation of the bridge it has been covered

in; the lightness and beauty of the arch from this cause

is not seen to advantage: the enclosure, however, is so

arranged as to present at a distance very little more of

the section than is observable in stone bridges in propor-

tion to their arches. The entrance is fronted by a screen

of Greek Doric columns, the interspaces opened by arch-

ways for the admission of carriages and foot passengers.

The whole of this bridge strikes the beholder with inte-

rest and surprise. For a more full description, the read-
er is referred to the report of the managers, published in

March, 1814. See Plate CXXXIX. (a)

SCHWALBEA, a genus of the class and order didy-
namia angiospermia. The calyx is four-cleft; the upper
lobe very small; the lowest very large and emarginate.
There is one species, of North America.

SCHWENKFELDIA, a genus of the monogynia or-

der, in the pentandria class of plants; and in the natural
method ranking with those that are doubtful. The calyx
is quinqucfid; the corolla funnel shaped; the stigma part-
ed into five; the berry quinquelocular, with a number of
seeds. Of this there are three species, viz. 1. Cinerea: 2.

Aspera; 3. Hirta. The two first are natives of Guiana,
the other of Jamaica. The leaves of all of them are re-
markably rough, and stick to the fingers or clothes.

SCHWENKIA, a genus of the monogynia order, in

thediandria class of plants. The corolla is almost equal,
plaited at the throat, and glandulous; there are three
barren stamina; the capsule bilocular and polyspermous.
There is one species.

SCIiENA, aogenus of fishes of the order thoracici.
The generic rhacacter is, head scaly; dorsal fins two,
seated in the furrow, into which they may occasionally
withdraw; gill-membrane six-rayed. There are two di-
visions in this genus, l. with divided or lunated tail; 2.
with even or rounded tail. There are. twenty species.
The most remarkable are: 1. Scia^iia cirrosa, bearded
scifena. Habit that of a carp; length from one to t.vo
feet: colour pale yellow, brownish n :) the back, and mark-
ed on each side by many ubliqucly longitudinal dusky
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bjue line?, which assume a slightly silvery cast towards
the abdomen: upper lip obtuse, and longer than the low-

er: teeth small; first dorsal fin triangular, and pale

brown; the second white; with a brown stripe: pectoral,

ventral, and caudal, dusky; anal red; tail slightly lunat-

ed, at the base of the gill-covers a black spot, and be-

neath the chin a short fleshy beard: native of the Medi-
terranean and other seas: known to the ancient Greeks
and Romans, by whom it was held in considerable es-

timation as a food.

2. Sciscna labrax, basse scisena. Habit of a salmon;
size considerable, growing, according to some authurs,

to the length of several feet: colour blueish silvery, with

a dusky cast on the back: scales rather small; eyes red-

dish; mouth and gill-covers tinged with pale red; tail

slightly forked; lateral line nearly straight: native of the

Mediterranean and northern seas, and often entering ri-

vers; known to the ancients by the names of labrax and
lupus, and much esteemed as a food, particularly by the

Komans.
SCIATICA. See Medicine.
SOIL LA, the squill, in botany, a genus of the mono-

gynia order, in the hexandria class of plants, and in the

natural method ranking under the 10th order, corona-
rise. The corolla is hcxapetalous and deciduous; the fila-

ments filiform. There are 22 species. The most remark-
able is the maritima, or sea-onion, 'whose roots are used

in medicine. Of this there are two sorts, one with a red,

and the other with a white root; which are supposed to

be accidental varieties, but the white are generally pre-

ferred for medicinal use. The roots are large, somewhat
oval shaped, composed of many coats lying over each
other like onions; and at the bottom come out several

fibres. From the middle of the root rise reveral shining

leaves, which continue green all the winter, and decay
in the spring. Then the flower-stalk comes out, which
rises two feet high, and is naked half-way, terminating

iii a pyramidal thyrse of flowers, which are white, com-
posed of six petals, and spread open like the points of a

star. This grows naturally on the sea-shores, and in the

ditches where the salt water naturally flows with the

tide, in most of the warm parts of Europe, so cannot be

propagated in gardens; the frost in winter always des-

troying the roots, and for want of salt water they do
not thrive in summer. The root is very nauseous to the

taste, intensely bitter, and so acrimonious that it ulce-

rates the skin if much handled. Taken internally, it

powerfully stimulates the solids, and promotes urine,

sweat, and expectoration. If the dose is considerable, it

proves emetic, and sometimes purgative. The principal

use of this medicine is where the primse viae abound

with mucous matter, and the lungs are oppressed by

tenacious phlegm.

SG10PTIC, asphere, or globe of wood, with a circa

-

cilar hole or perforation, wherein a lens is placed. It is

so fitted that, like the eye of an animal, it may be turn-

ed round every way, to be used in making experiments

in a darkened room. See Ottics.
SCIRE FACIAS, is a judicial writ, and properly lies

after a year and a day after judgment given; whereby
the sheriff is commanded to summon or a;ive notice to the

defendant, that he appearand show cause why the plain-

tiff should not have execution. 1 Inst. 290. A scire fa-

cias is deemed a judicial writ, and founded on some mat-
ter of record, as judgments, recognizances, and letters

patent, on which ir lies to enforce the execution of them,

or to vacate or set them aside; and though it is a judicial

writ of execution, yet it is so far in nature of an origi-

nal, that the defendant may plead to it, and is in that

respect considered as an action, and therefore it is held,

that a release of all actions, or a release of all executions,

is a good bar to a scire facias. See Hoi. Abr.
• SCIRPUS, a genus of the monogjnia order, in the

triandria class of plants, and in the natural method rank-

ing under the third order, calamarise. The glumes arc
paleaceous, and imbricated ail round. There is no co-

rolla, and only one beardless seed. There are 69 spe-

cies, rushes of the East Indies.

SC1RRHUS. See Surgery.
SCI LRUS, Sojjirrel, a genus of quadrupeds of the

order glires: the generic character is, upper front-teeth

cuneated, lower sharp; grinders in the upper jaw five on
each side, in the lower four; clavicles in the skeleton;

tail (in most species) spreading towards each side. The
animals composing this elegant genus are remarkable
for the liveliness of their disposition, the celerity of their

motions, and the general beauty and neatness of their

appearance. The\ inhabit woods, live entirely on vege-

table food, and take up their residence in the hollows of

trees, where they prepare their nests. Some species arc

furnished with an expansile lateral skin, reaching from
the fore legs to the hind; by the help of which they are

enabled to spring to a greater distance than the rest of

the genus, and to transport themselves occasionally from
tree to tree; but this momentary support in air is all that

they are capable of; and though called, from this cir-

cumstance, flying squirrels, ihey are unable to continue

that action in the manner of bats. The species of squir-

rels enumerated in the twelfth edition of the S) sterna

Naturae of Linnaeus amounted to no more than eleven;

but such has been the spirit of research among modern
naturalists, that the number is now increased to near

thirty. The most noted are,

1. Sciurus maxim ns, great squirrel. Of all the spe-

cies yet discovered, this is the largest, being equal in

size to a cat. It is a native of India, and was first des-

cribed by Mons. Sonnerat, who informs us that it is

found in the Malabar country, and especially about the

mountains of Cardamone, where it feeds on fruits, and

is particularly fond of the milk of the cocoa-nut, which

it pierces, when ripe, in order to obtain the liquor. The
fur on the whole animal is long and full; the top of the

head, ears, back, and sides, are ferruginous, ami a small

band of a similar colour commences beneath each ear,

passing along the neck towards the sides. This animal,

according to Sonnerat, is easily tamed, and is called

about the coasts of Malabar by the name of the great

wood -rat. See Plaie CXVII. Nat Hist. fig. 354.

2. Sciurus Vulgaris, common squirrel. The general

appearance and manners of this species are so well

known th at ii is unnecessary to particularize them. It is a

native of almost all parts of Europe as well as of the

northern and temperate parts of Asia, but is observed to

vary in the cast of its colours in different climates, and

in the northern regions becomes grey in winter; it also

varies occasionally in size. The general measure of the
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European squirrel seems to be about eight inches from

nose to tail, and of the tail about seven. In the spring

these animals seem peculiarly active, pursuing each oth-

er among the trees, and excr.ing various efforts of agility.

During the warm summer nights they may be also ob-

served iti a similar exercise. They seem, as Buffbn ob-

serves, to dread the heat of the sun; for during the day

they commonly remain in their nests, making their prin-

cipal excursions by night. Their habitation is so con-

trived as to be perfectly clean, warm, and impenetrable

by rain, and is composed of moss, dried leaves, &c. and

situated between the fork of two branches; it has only a

small aperture near the top, which is of a conical form,

so as to throw off the rain. The young are generally

three or four in number, and are produced about the

middle of summer, or sometimes earlier.

The squirrel feeds on the buds and young shoots of

trees, and is said to be particularly fond of those of the

fir and pine; it also collects great quantities of nuts,

which it deposits in the hollows of trees for its winter

food, together with beech-mast, acorns, &c. Dr. Pallas

also assures us, that those of Siberia collect various

kinds of fungi for this purpose. In a state of captivity,

nuts form its principal food, but it will also eat a great

variety of fruits and other vegetable substances, and is

delighted with sugar and various sweets.

In some parts of Siberia the squirrel is found entirely

white, with red eyes. About lake Baikal it is often en-

tirely black, or black with the belly white; and in some
parts of Europe, and particularly in our own country,

it is occassionally found with the tail milk-white, and all

the other parts of the usual colour.

3. Sciurus sinercus, grey squirrel. This species is

confined to North America, in many parts of which it is

extremely common, and in its general form, as well as in

its way of life, resembles the European squirrel. It is a

large and elegant animal, being of the size of a half-

grown rabbit, and measuring about twelve inches to the

tail; different individuals, however, vary somewhat in

point of size. The whole animal is of an elegant pale-

grey, with the insides of the limbs and the under parts

of the body white. This animal is said to be found in

Canada, Pennsylvania, Virginia, and other American
districts; though, according to Mr. Pennant, it scarcely

extends farther north than New England. Mr. Pen-
nant also allows that it is a native of South as well as

North America, In the latter it is in some years so ex-

tremely numerous as to do incredible damage to planta-

tions, cspescially those of maize or Indian corn; for which
reason it is one of the proscribed animals among the co-

lonists. This species resides principally among trees, in

the hollows of which its makes its nest, with straw,

moss, k.c. feeding on acorns, fir-cones, maize, &c. as well

as on fruits of various kinds. It is said to amass great
quantities of provision for winter, which it deposits in

holes which it prepares beneath the roots of trees, &c.
It is a difficult animal to kill, changing its place on the

trees with such expedition, as generally to elude the shot
of the quickest marksman.

4. Sciurus striatus, the striped squirrel, is a native of

the northern regions of Asia, and of several of the colder

parts of North America; it has also been found, though
very rarely, in some parts of Europe, and differs from

the major part of the squirrel tribe in its manner of life,

which rather resembles that of the dormouse, being chief-

ly passed in subterraneous retreats or burrows, the apart-

ments of which are filled with various stores of acorns,

nuts, grain, &c. collected for winter use. It also resem-

bles some of the murine tribe, in being provided with

cheekpouches, for the temporary reception of fped: a par-

ticularity not to be found in any other species of squirrel.

Its general length is about five inches and a half, and of

the tail rather more. Its colour on tiie upper parts is a

reddish brown, and on the under white; down the ridge

of the back runs a black streak; and on each side the

body are two others, the included space between each

being of a paly-yellow tinge.

These animals are, according to the observations of

Dr. Pallas, extremely common in Siberia, inhabiting the

maple and birch woods of that country, and generally

forming their nests or burrows near the root of some tree,

they are never known to ascend trees in the manner of
other sqirrels, unless suddenly surprised or pursued,
when they climb with great expedition, and conceal them-
selves among the branches; they collect their stores dur-
ing the autumnal season, and on the setting in of winter
conceal themselves in their burrows, the entrances of
which they stop; and pass the greatest part of the rigo-

rous season in sleep, and in feeding on their collected
stores; but if, by an unusual continuance of severe weath-
er, their provisions happen to fail, they then sally out in
quest of fresh supplies, and occasionally make their way
into granaries, and even into houses. In the choice of
their food they are remarkably nice, and have been ob-
served, after filling their pouches with rye, to fling it out
on meeting with wheat, and replace it with the superior
grain. They are of a wild nature, and are by no means
easily reconciled to a state of captivity; continuing timid,
and showing no symptoms of attachment to their own-
ers. They are taken merely on account of their skins,
which, though forming but a slight or ordinary fur, have
a very pleasing appearance, when properly disposed, and
are said to be chiefly sold to the Chinese.

5. Sciurus volans, common flying squirrel. This high-
ly elegant animal is the only flying squirrel yet discover-
ed in Europe, where it is extremely rare, being found
chiefly in the most northern regions, as in inland, Lap-
land, &c. It also occurs in some districts of Poland. In
many parts of Asia it is far more common, and abounds
in the birch and pine woods of Siberia in particular. It
appears to have been comfounded by authors with the
Virginian flying squirrel (S. volucella), but is a totally
distinct species. Its colour on the upper parts is an ele-
gant pale or whitish grey, and on the under parts milk-
white. Its general size is inferior to that of a common
squirrel, measuring about six inches and a quarter to
the tail, which is shorter than the body, thickly furred
of a slightly flattened form, and rounded at the. extremi-
ty. The flying squirrel generally resides in the hollows
of trees towards the upper part; preparing its nest of the
finer mosses. It is a solitary animal, and is only seen
in pairs during the breeding-season. It rarely makes its
appearance l>\ day, emerging only at the commencement
of twilight, when it may be seen climbing about the trees
and darting with great velocity from one to the other
The colour of its upper part so much resembles that of
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the pale silvery bark of the birch-trees which its fre-

quents, that it is by no means easy to distinguish it, while

engaged in climbing about dining its evening exeercise.

It feeds chiefly on the young shoots, buds, aud catkins of

the birch* as well as on those of the pine, &c. In winter

it continues in its nest, coming out only in mild weather;

but does not become torpid during that season.

This animal readily springs to the distance of twenty

fathoms or more, and by this motion conveys itself from
the top of one tree to the middle part of that to which it

directs its flight, which is always slightly downwards.
It very rarely descends to the surface, and, when taken,

aud placed on the ground, runs or springs somewhat
awkwardly, with its tail elevated, and as soon as it gains

a tree, instantly begins to climb it with great activity,

sometimes elevating, and sometimes depressing its tail.

If thrown from the top of a tree, it immediately spreads

its membranes, and, balancing itself, endeavours to di-

rect its motion by the assistance of the tail. The young
are produced about the beginning or before the middle of

May, and are two, three, and sometimes four, in num-
ber; they are at first blind, and nearly void of hair; and
the parent fosters them by covering them with her flying

membrane; leaving her nest only at the approach of even-

ing, and carefully concealing the young with the moss of

the nest.

SCIURUS, a genus of the monogynia order, in the

diandria class of plants; and in the natural method rank-

ing with those that are doubtful. The calyx is quinque-

dentate; the corolla bilabiated; the filaments are barren;

the capsules five, and joined together; bivalved, unilocu-

lar, with one seed. Of this there is one species, viz.

aromatica, a native of Guiana.

SCLERANTHUS, Kjvawel, a genus of the digynia

order, in the dodecandria class of plants, and in the na-

tural method ranking under the 22d order, caryophyllei.

the calyx is monophyllous; there is no corolla; there are

two seeds contained in the calyx. There are three species.

SCLEROCARPUS, a genus of the class and order

syngenesia polygamia cequalis. The calyx is six-leaved;

recept. chaffy. There is one species, a herb of the

Cape.
SCLEROTICA, in anatomy, one of the tunics, or

coats, of the eye. See Ottics, &c.

SCOLD. A common scold is a public nuisance to her

neighbourhood, for which offence she may be indicted.

SCOLEX, a genus of vermes iutestina. The generic

character is, body gelatinous, variously shaped, bran-

dished on the fore part, and pointed behind; sometimes

linear and long; sometimes wrinkled and short, round,

flexuous, and depressed; head protrusile, and retractile.

There are two species, found in the intestinal mucus of

the turbot, &c. invisible to the naked eye.

SCOLIA, a genus of insects of the order hymenoptera;

the generic character is, mouth with a curved sharp man-
dible, crenate within; jaw compressed, projecting entire,

and horny; tongue inflected, trifid, very short; lips pro-
jecting, membranaceous at the tip, and entire: feelers four,

equal, short, filiform, in the middle of the lip; antennae
thick, filiform, the first joint longer. There are 40 spe-
cies.

SCOLOPAX, in ornithology, a genus belonging to

the order of grallse. The back is' cylindrical, obtuse,

and longer than the head; the nostrils arc linear; the face

is covered, and the feet have four toes. There are
eighteen species, of which the following are the prin-
cipal:

1. The arquata, or curlew, frequents our sea-coast

and marshes in the winter-time in large flocks, walking
on the open sands; feeding on shells, frogs, crabs, and
marine insects. In summer they retire to the mountain-
ous and unfrequented parts of the country, where they

pair and breed. Their eggs are of a pale-olive colour,

marked with irregular but distinct spots of pale brown.
Their flesh is rank and filth/-, notwithstanding an old

English proverb in its favour. Curlews differ much in

weight and size; some weighing thirty-seven ounces,

others not 22; the length of the largest to the tip of the
tail, 25 inches; the breadth three feet five inches; the

bill is seven inches long; the head, neck, and coverts of
the wings are of a pale brown; the middle of each feather

black; the breast and belly white, marked with narrow
oblong black lines; the back is white, spotted with a few
black strokes; the quill feathers are black, but the inner
webs spotted with white; the tail is white, tinged with
red, and beautifully barred with black; the legs are long,

strong, and of a blueish grey colour; the bottoms of the

toes flat and broad, to enable it to walk on the soft mud
in search of food.

2. The phseopus, or whimbrel, is mush less frequent
on our shores than the curlew; but its haunts, food, and
general appearance, are much the same. It is observed
to visit the neighbourhood of Spalding (where it is cal-

led the curlew knot) in vast flocks in April, but continues
there no longer than May, nor is it seen there any other
time of the year; it seems at that season to be on its pas-

sage to its breeding-place. The specific difference is

the size, this never exceeding the weight of twelve
ounces.

3. The rusticola, or woodcock, during summer inha-

bits the Alps of Norway, Sweden, Polish Prussia, the

march of Brandenburg, and the northern parts of Eu-
rope; they all retire from those countries in the begin-

ning of winter, as soon as the frosts commence, which
force them into milder climates, where the ground is

open, and adapted to their manner of feeding. They
live on worms and insects, which they search for with
their long bills in soft grounds and moist woods. Wood-
cocks generally arrive here in flocks, taking advantage
of the night or a mist; they soon separate; but, before

they return to their native haunts, they pair. They
feed and fly by night, beginning their flight in the even-

ing, and return the same way or through the same glades

to their day retreat. They leave England the latter end
of February, or beginning of March; not but they have
been known to continue here accidentally.

4. The gallenago, or common snipe, is well known.
Its usual weight is about four ounces. The jack snipe

(which is by some thought a different species) does not

weigh above half as much.
5. The calidris, or red-shank.

6. The glottis, or green-shank.

7. The cegocephala, godroit.

SCOLOPENDRA, Centipede, a genus of insects

of the order aptera: the generic charac ter is, antenna

setaceous; body depressed; legs numerous, equalling the



SCO SCO
number of segments of the body on each side; feelers

two, setaceous. The larger species of the genus scolo-

pendra, found only in the hotter regions of the globe,

are insects of a formidable appearance, and possess

the power of inflicting severe pain and inflammation by

their bite. Of these one of the most conspicuous is the

scolopendra morsitans, a native of many parts of Asia,

Africa, and South America. Its length is sometimes

not far short often inches; its colour is yellowish hrown,

the legs and under parts of the body being much paler;

the head is armed on each side with a very large curved

fang, of the same strong or horny nature as those of the

aranea auicularia, but placed in a different direction,

the two fangs meeting horizontally when in action;

these fangs are furnished on the inside, near the tip,

with an oblong slit, through which, during the act of

wounding, an acrimonious or poisonous fluid is discharg-

ed; the eyes are several in number on each side the head,

ftnd are placed in a small oval groupe; the legs are twen-

ty on each side the body, and the tail is terminated by
a pair of processess, which perfectly resemble the rest

of the legs, except that they are larger, and have the

first joints strongly spined or muricated on the inside.

These horrible insects are said to be chiefly found in

woods, but, like the small European species, they are

occasionally seen in houses, and are said to be so com-
mon in some particular districts that the inhabitants are

obliged to place the feet of their beds in vessels of water,

in order to prevent their attacks during the night.

2. Scolopendra Plumieri, or Plumier's scolopendria,

is of much greater length than the former, sometimes

measuring a foot and a half. According to the descrip-

tion and figure of Seba, the body consists of thirty-two

joints, exclusive of the head and tail.

3. Scolopendra forficata, is a very common insect, and
is met with in similar situations with the oniscus asellus

and armadillo; it is an animal of swift motion, and is

furnished with fifteen legs on sach side; its colour is a

polished chesnut-brown, somewhat paler beneath, and
its usual length an inch and a half. See Plate CXXI.
Nat. Hist. fig. 355.

4. Scolopendra electrica is, like the former, an inhabi-

tant of damp situations, and not unfrequently makes its

appearance in houses; its general length is about an
inch ami a half, and its diameter scarcely more than the

tenth of an inch, being of an extremely long and slen-

der form; its colour is a dusky brown, with legs yellow-

ish; these are about seventy on each side. The motions
of this insect are tortuous and undulatory, seldom con-
tinuing long in the same direction; it is possessed of a
high degree of phosphoric splendour, which however
seems to be only exerted when the animal is pressed or
suddenly disturbed, when it diffuses a beautiful smatag-
dine light, so powerful as not to be obliterated by two
candles on the same table. It is also tenacious of life,

remaining seemingly uninjured for a great many days
in the closest confinement.

5. Scolopendra subterranea so much resembles the
former, that it might be easily confounded with it; it is

however of a still more slender form, and of a much pa-
ler colour, Viz. a light yellow brown; it is found in damp
places, and often under ground; is not possessed of any
phosphoric splendour, noris it capable ol surviving ma-

ny hours in a state of confinement, unless placed in a

very moist situation.

The scolopendra arc oviparous animals, and the

young, at their first exclusion, are furnished only with

a few feet on each side; acquiring after a certain period,

the legitimate number peculiar to their species, of which
there are eleven.

SCOLOPIA, a genus of the tetrandria monogynia
class and order. The calyx is inferior, three or four-

parted; corolla three or four-petalled; berry one celled,

six-seeded; seeds arilled. There is one species, the thor-

ny cinnamon of Ceylon.

SCOLOSANTHUS, a genus of the class and order
tetrandria monogynia. The calyx is four-cleft; corolla

tubular; drupe one-seeded. There is one species, a shrub
of Santa Cruz.
SCOLYMUS, a genus of the polygamia aequalis or-

der, in the syngenesia class of plants, and in the natu-

ral method ranking under the 49th order, composite.
The receptacle is paleaceous; the calyx imbricated and
prickly, without any pappus. There are three species.

SCOMBER, Mackrel, a genus of fishes of the or-

der thoracici, the generic character is, body oblong,
smooth, sometimes carinated by the lateral line" finlets

(in most species) above and below, towards the tail.

There are 22 species, of which the most remarkable
are:

1. Scomber scomber, common mackrel. This beautiful
fish is a native of the European and American seas,
generally appearing at stated seasons, and swarming in
vast shoals, round particular coasts. Its great resort,
however, seems to be within the Arctic circle, where
it resides in innumerable troops, grows to a larger size
than elsewhere, and is supposed to find its favourite
food, consisting chiefly of marine insects, in far greater
plenty than in warmer latitudes. During the severity of
the northern winter it is said to lie imbedded in the
soft mud, beneath the vast crusts of ice surrounding the
polar coats, being thus sufficiently protected from the
effects of frost; and, on the return of spring, is generally
believed to migrate in enormous shoals, of many miles
in length and breadth, and to visit the coasts of more
temperate climates in order to deposit its spawn. Its
route has been supposed nearly similar to that of the
herring, passing between Iceland and Norway, and pro-
ceeding towards the northern part of our own island,
where a part throws itself off into the Baltic, while the
grand column passes downwards, and enters the Medi-
terranean through the straits of Gibraltar.

This long migration of the mackrel. as well as of the
herring, seems at present to be greatly called in ques-
tion; and it is thought more probable that the shoals
which appear in such abundance round the more tempe-
rate European coasts, in reality reside during the win-
ter at no very great distance; immersing themselves in

the soft bottom, and remaining in a state of torpidity;
from which they are awakened by the warmth of the re-
turning spring, and gradually recover their former ac-
tivity. At their first appearance their eyes are observ-
ed to appear remarkably dim, as covered with a kind of
film, which passes off as the season advances, when they
appear in their full perfection of colour and vigour.
The shape of the mackrel is highly elegant, and it is
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justly considered as one of the most beautiful of the Eu-
ropean species. Its merit as an article of food is univer-

sally established, and it isone of those fishes which have
maintained their reputation through a long succession of

ages; having been highly esteemed by the ancients, who
pv pared from it the particular condiment or sauce known
t the Romans by the title of garum, and made by salt-

ing the fish, and after a certain period straining the li-

quor from it. This preparation, once so famous, has

b ii long superseded by the introduction of the ancho-

vy f>r similar purposes.

2. Sioinbcr thvnnus, tunny. The tunny is a very large

species, growing to the length of eight or even ten feet,

bin much more commonly seen of about the length of two
feet. It is an inhabitant of the Mediterranean, North-
ern, Indian, and American seas, and is of a gregarious

nature, frequently assembling in large shoals. It is an
animal of great strength and fierceness, preying on all

kinds of smaller fishes, and is said to be the peculiar

persecutor of the mackarel and the flyish-fish. Its flesh,

though rather coarse, was much esteemed by the ancient

Greeks, and Romans, who established their tunny-fishe-

ries as in modern times, on many parts of the Mediter-

ranean coasts, where this fish still continues to be taken

in great plenty, more especially round the island of Si-

cily, lu the British seas it is rarely observed in shoals;

the individuals which occur being rather considered as

accidental stragglers. Mr. Pennant records an instance

of one which he saw on the northern coasts of Scotland,

weighing 400 pounds, and measuring seven feet ten

inches in length. Much larger specimens, however, are

occasionally taken in the Sicillian sea. In the Indian

ocean this species is said to be seen of an enormous size,

and to assemble in vast shoals.

The tunny-fishery is of equal importance to the inha-

bitants of the Mediterranean coasts as the herring-fishery

to those of the more northern parts of Europe. The
smaller fishes are chiefly sold fresh, while the larger are

cut in pieces and salted, and barrelled up for sale.

The general colour of the tunny is a dark or dull blue

on the upper parts, and silvery with a cast of flesh-co-

lour on the sides and abdomen.
3. Scomber trachurus, shad, horse-mackarel, inhabits

the European, American, and Pacific seas. See Plate

CXXt Nat. Hist. fig. 556.

SCOPAR1A, a genus of the monogynia order, in the

letrandria class of plants, and in the natural method
ranking under the^Oth order, personatse. The calyx

is quadripartite; the corolla the same, and rotaceous;

the capsule unilocular, bivalved, and polyspermous.

There are three species.

SCOPOLIA, a genus of the octandria order, in the

gynandria class of plants; and in the natural method
ranking under the 11th class, sarmentacese. The calyx

is diphyllous; the corolla quadrifid; theantherse coalesce

in two columns, one placed above the other. There are

two species.

SCORE, in music, the original and entire draught,
or its transcript, of any composition. In the score all

the parts of the piece are ranged perpendicularly under
each other, so that the eye, catching the corresponding
bars of the several staves, sees at a glance the whole
construction and design of the harmony.

As in this disposition, one single line of music com-
prehends as many staves as there are parts; these staves
are held together by a brace drawn down the margin at

the beginning of the line.

The use of the score is indispensable in composition;

to the conductor of any performance it is also highly re-

quisite, in order to his knowing whether each performer
follows his part, and to enable him to supply any acci-

dental omission with the piano-forte, or organ, at which
he presides.

SCORIA, or dross, is that mass which is produced
by melting metals and ores, and when cold is brittle, and
not soluble in water; being properly a kind of glass.

SCORING, the art of forming a score by collecting

and properly arranging under each other the several de-
tached parts of any composition.

SCORPJ5NA, a genus of fishes of the order thora-

cici: the generic character is, head large, aculcated,

cirrhose, obtuse, without scales, subcompressed; eyes
placed near each other; teeth in the jaws, palate, and
throat; gill-membrane seven-rayed: body fleshy; dorsal
fin single, with the rays of the fore part spiny. There
are nine species; the most remarkable are:

1. Scorpama poreus, porcine scorpajna. The genus
scorpsena is distinguished by a peculiar uncoulhness of
appearance; the head, in some species, being abruptly
truncated in front, of vast size, and armed with various
protuberances and spines. Among the most common of
the European species is the scorpsena porcus, which is

frequently seen in considerable numbers in various parts of
the Mediterranean, where it chiefly frequents the shores,
lying in ambush among stones, sea-weeds, &c. and prey-
ing on the smaller fishes and sea-insects; the' head is

large; the mouth wide, with many rows of small sharp
teeth; the eyes large; the gill- covers armed with strong
spines intermixed with cirri; the body covered with
small rough scales, of a dusky colour, vai'ied with black
on the back, and beneath pale, with a reddish cast; the

dorsal fin is furnished with very strong spiny rays,

which the fish, when caught, erects, and thus wounds its

adversary; its general length is about twelve or fifteen

inches.

2. Scorpsena scrofa, rufous scorpsena, in general ap-
pearance so nearly allied to the preceding, that at first

view it might be mistaken for the same species; but dif-

fers in its superior size, as well as in its larger scales;

and particularly in having several cirri or processes dis-

posed along the lateral line; the colour also is rather ru-

fous than brown as in the former kind. Of this species

it is reported that it preys not only on the smaller lislies,

but even occasionally seizes on such of the marine birds

as happen to swim in its way. It grows to a very con-
siderable size, and is said to have been seen of the length
of four feet; it must consequently prove a very formidable
enemy to the smaller marine animals. Notwithstanding
its forbidding appearance, it is considered as an edible fish.

3. Scorpsena horrida, horrid scorpsena. Of all the

species yet discovered, the present exhibits the most
uncouth and forbidding appearance, resembling rather

some imaginary monster of deformity than any regular

production of nature. The head is very large, perfectly

abrupt in front, and marked by numerous tubercles, de-

pressions; and spines; on the.top is a semilunar cavity;
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the mouth opens from the upper part, and is large and

of a shape somewhat resembling a horse-shoe, and when

closed the lower jaw is in a perpendicular direction; hoth

jaws are armed with numerous small teeth; and the up-

per is furnished with three cirri, viz. one on each side,

and one in the middle. The general colour of this hide-

ous fish is a ferruginous brown, deepest on the upper

pails; the abdomen being much paler. It is a native of

the Indian seas, and measures twelve or fifteen inches in

length. See Plate CXXI. Nat. Hist, fig 357.

4. Scni-psena volitans, flying scorpana, a fish of a

highly singular appearance; general length ten or twelve

inches; colour brownish-yellow, variegated by very nu-

merous, deep brown, transverse stripes; native of the ri-

vers of Japan, Amboina, &c. and considered as an excel-

lent food; it probably uses its pectoral fins for the pur-

poses of occasional flight, like the fishes of the genus ex-

ocoetus and some of the triglse.

5. Scorpjena didactyla, didactyle scorpsena. General

length about a foot; form extremely grotesque; general

colour dusky brown, varied above by transverse yellow

streaks, and beneath by roundish spots of the same col-

our; skin destitute of scales; head depressed, and furnish-

ed on different parts with several abrupt fleshy cirri;

eves large, and situated on two approximated protuber-

ances; snout truncated, and marked on the sides by sev-

eral angular wrinkles, as are also the lower parts of the

gill-covers; lower jaw longer than the upper; tongue

prominent, and marked with yellow granules and blade

streaks; on the lower mandible are strong fleshy beards;

lateral line near the back; fins furnished with many far-

projecting radii, as in the volitans and antennata: it preys

on the smaller fishes, sea-insects, &c. and, notwithstand-

ing its forbidding appearance, is considered as an excel-

lent fish for the table.

SCORPIO, Scorpion, a genus of insects of the or-

der aptera; the generic character is, body ovate-elon-

gated; legs eight, besides two frontal claspers; eyes eight,

three on each side the thorax, and two on the back: tail

elongated, joined, and terminated by a curved piercer;

combs or toothed processes two, situated beneath, be-

tween the thorax and abdomen. The malignant genus

scorpio (about six,) so proverbially remarkable for the

effect of its poisonous sting, seems chiefly confined to the

warmer parts of the globe, and may be considered as a

stranger to tiie northern regions. 1. The common Ital-

ian scorpion usually measures something more titan an

inch in length from the head to the setting on of the tail;

but, if measured from the tips of.the claspers to the tip

of the tail, about three-inches; its colour is brown, with

considerable variation in different individuals, some in-

clining to a reddish, and so ne to a yellowish cast
t
This

animal is found in neglected places, beneath boards,

stones, &c. and frequently makes its appearance in

houses: its sting is painful, but seldom productive of any

very serious consequences, and the usual remedy is sweet

oil, well rubbed on the punctured part. Like the rest of

the genus, this insect prejs on other insects, and partic-

ularly on spiders.

2. Scorpio Amcricanus or the American scorpion, is

of a somewhat smaller size than the preceding, and of a

niore slender or lengthened form; its colour is a.yellow-

ish brown. It is a native of many parts of America.
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3. The largest and by far the most formidable of the

genus, is the scorpio Afer of Linnaeus, or great African

scorpion. This species is of so large a size as often tu

measure four inches from the head to the beginning of

the tail, and ten inches if measured from the tip of the

claspers to that of the tail. Its colour is a dark brown,

inclining to yellow beneath, and in the interstices of the

joints; and the claspers have often a reddish cast. This

species is found in many parts of Africa, where it is

held in dread; the effect of its sting producing very se-

vere symptoms, and sometimes even proving fatal.

The poison of the scorpion is evacuated through two

very small oblong foramina situated on each side the tip

of the sting. It is well known that a diversity of opin-

ion has subsisted among authors relative to this particu-

lar. The celebrated Redi, assisted by the best micros-

copes he could procure, was not able to detect any ori-

fice, though he was well convinced of the existence of

such, from observing a minute drop of poison exsude

from near the tip. Others have denied the existence of

any foramen; but Vallisneri and Lewenhoek have pro-

perly described two foramina, viz. one on each side; so

that the sting of the scorpion can with greater facilty

discharge its poisonous fluid than that of any other in-

sect. A third foramen is said to have been sometimes

observed.

The part in scorpions which is situated beneath the

breast, bearing the appearance of two minute combs, has

been fixed upon by Linnseus as a criterion of the species;

the number of teeth, however, varying occasionally in

the same species, renders this character uncertain. The
use of these organs remains as yet uninvestigated.

Scorpions are viviparous insects, producing a very
considerable number of young at once; these are at first

entirely white, but acquire their dusky colour in the

space of a few days. They are observed to cast their

skin from time to time, in the manner of spiders. There
are 10 species.

Sco:ipio. See Astronomy.
SCORPION, in the ancient art of war, an engine

chiefly used in the defence of the walls of fortified places,

by throwing arrows, fire-balls, or great stones.

Marcellinus describes the scorpion as consisting of
two beams bound together by ropes. From the middle
of the two, rose a third beam, so disposed, as to be pul-
led up and let down at pleasure; and on the top of this

were fastened iron hooks, where a sling was hung, cith-

er of iron or hemp; and under the third beam lay apiece
of hair-cloth full of chaff, tied with cords. It had its

name scorpio, because when the long beam or tiller was
erected, it had a sharp top in manner of a sting.

To use the engine, a round stone was put into the
sling; and four persons on each side, loosening the beam*
bound by the ropes, drew back the erect beam to the hook;
then the engineer, standing on an eminence, gave a
stroke with a hammer on the cord to which the beam was
fastened with its hook, which set it at liberty; so that
hitting against the soft hair-cloth, it struck out the stone
with a great force.

SCORP1URLS, CvTKKriT.T.vn. in botany, a genus of
the decandria order, in the diadelphia class ofplants; and
in the natural method ranking under 32d order, papil-
iouacc*. The legumen is conjracted by incisions on the
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inside betwixt every two seeds, revolutcd round. There
are four species; t lie must remarkable of which is the

vennicidata, a native of Italy and Spain. It is an an-
nual plant, with trailing herbaceous stalks, which at

each joint have a spatular-shaped leaf with a long foot-

stalk. From the wings of the leaves come Out the foot-

stalks of the flowers, which sustain at the top one yellow
buttei fly-flower, succeeded by a thick twisted pod hav-

ing the size and appearance of a large caterpillar, whence
it had this title. This has long been preserved in the

gardens of this country, more on account of its odd
shape than for any great beauty.

SCORZA, a mineral of a green-coloured sand, the

specific gravity of which is 3.35. It is found in Transyl-
vania, and is composed of

43.00 silica

£1.00 alumina
14.00 lime

16.50 oxide of iron

0.25 oxide of manganese

94.75

SCORZONERA, Viper's grass; a genus of the

poly garni a sequalis order, in the syngenesia class of

plants; and in the natural method ranking under the

49th order, composite. The receptacle is naked,* the pap-

pus plumy; the calyx imbricated, with scales membrana-
ceous on their margins. There are 19 species; the most
remarkable is the hispanica, or common scorzonera,

which is cultivated in the gardens of this country, both

for culinary and medicinal purposes. The root is carrot-

shaped, about the thickness of a finger, covered with a

dark-brown skin, is white within, and has a milky juice.

The stalk rises three feet high, is smooth, and branching

at the top. The flowers are of a bright yellow colour.

SCOTLAND. By 5 Anne c. 8, the union of England

and Scotland was effected, and the twenty-five articles

of union agreed to by the parliaments of both nations,

were ratified and confirmed as follows; viz. the succes-

sion to the monarchy of Great Britain, shall be the same

as was before settled with regard to that of England.

The united kingdoms shall be represented by one par-

liament. There shall be a communication of all rights

and privileges between the subjects of both kingdoms,

except where it is otherwise agreed. When England

raises 2,000,000/. by land-tax, Scotland shall raise

48,000^; the standards of the coin, of weights and

measures, shall be reduced to those of England, through-

out the united kingdoms. The laws relating to the trade,

customs, and the excise, shall be the same in Scotland

«s in England; but ail the other laws of Scotland shall

remain in force, though alterable by the parliament of

Great Britain: and particularly laws relating to public

policy, are alterable at the discretion of parliament; laws

relating to private right are not to be altered, but for

the evident utility of the people of Scotland. Sixteen

peers are to be chosen to represent the peerage of Scot-

land in parliament, and forty-five members to sit in the

house of commons.
The sixteen peers of Scotland shall have all privileges

of parliament, and all peers of Scotland shall be peers of

Great Britain, ranking next after those of the same de-

gree at the time of the union, and shall have all privileges
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of peers, except sitting in the house of lords, and voting
on the trial of a peer.

It was formerly resolved by the house of lords, that a
peer of Scotland, claiming and having a right to sit in

the British house of peers had no right to vote in the

election of the sixteen Scotch peers; but it seems now
settled, that a Scotch peer, made a peer of Great Britain,
has a right to vote in the election of the sixteen Scotch
peers; and that if any of the sixteen Scotch peers arc
created peers of Great Britain, they thereby cease to sit

as representatives of the Scotch peerage, and new Scotch
peers must be elected in their room.

SCREW. See Mechanics.
Screw, Archimedes'. See Hydraulics.
SCRIBING, in jpiucry, &c. is a term used when one

side of a piece of stuff is to be fitted to another that is

irregular. In order to make these join close all the way
they scribe it, that is, they lay the piece to be scribed

close to the other they intend to scribe it to, and open-
ing their compasses to the widest distance these two
pieces stand from each other, they bear the point of one
of the legs against the side they intend to scribe to, and
with the other point draw a line on the stuff to be

scribed. Thus they form aline on the irregular piece

parallel to the edge of the regular one; and if the stuff

is cut exactly to the line, when these pieces are put to-

gether they will seem a joint.

SCRIPTURE. All profane scoffing at the holy

scripture, or exposing any part thereof to contempt or

ridicule, is punishable by fine and imprisonment. 1

Haw. 7.

SCROPHULA. See Medicine.
SCROPHULARIA, Figwort; a genus of the angi-

ospermia order, in the didynamia class of plants; and in

the natural method ranking under the 40th order, per-

sonatse. The calyx is quinqucfid; the corolla almost

globose, and resupinated; the capsule bilocular. There
arc 22 species, of which the most remarkable arc: I.

Nodosa, or the common figwort, which grows in woods

and hedges. The leaves have a fetid smell and bitter

taste. A decoction of them is said to cure hogs of the

measles. An ointment made of the root was formerly

used to cure the piles and scrophulous sores, but is at

present out of practice. 2. Aquatiea, water-figwort, or

betony. It grows on the sides of rivulets and other wet

places, and has a fetid smell, though not so strong as the

preceding. The leaves are used in medicine as a correc-

tor of senna, and in powder to promote sneezing. 3.

Scorodonia. or balm-leaved figwort. It grows on the

banks of rivulets, &c. in Cornwall. 4. Vernalis, or

yellow figwort. It grows in hedges in Surry.

SCROTUM. See Anatomy!
SCRUPLE, a weight equal to the third part of a

drachm, or to twenty grains. See Weight.
SCULPTURE. Sculpture is an art, in which, by

means of taking away, or adding to, matter, all sorts

of figures are formed, either in clay or wax, wood, mar-

ble or other stones, or metal.

The art of sculpture, in its most extensive sense, com-

prehends not only carving in wood, stone, or marble, but

also enchasing, engraving in all its kinds, and casting in

bronze, or lead, wax. and plaister of Paris, as well as

modelling in clay, wax, or stucco.



under different denominations,

SCULPTURE.

These have

been alreadyVeated of, under'the articles painting,Re-

sign or drawing, and expression.

All these are branches of sculpture (of which we shall must be added the difficult study of grace

occasionally make mention); but as they are ranged in
See Drawing, Ex-

mmended to young

and end with rival-

Powers of sculpture. Sculpture is not only able, in

common with other imitative arts, to express the forms of

visible objects and the conceptions of the mind, but it

possesses this superior distinction, that by means of its

various branches, it is eminently capable of transmitting

the most durable records of men's actions to distant

ages. Were it not for this art, we should at the present

moment be ignorant of every event which has distin-

'* Vos txemplaria Grxca

Nocturna vers ate manu, versate diurna;"

says Du Fresnov: nor can it be questioned that the sculp-

tors are, generally speaking, the safest guides to the

study of nature. But it should not pass unnoticed, that

although the forms of the Greek sculpture are, in gene-

ral, not only more beautiful, but more appropriately so

than any other; yet in some instances they have been

shed the course of time in the long period of earthly surpassed by modern sculptors, as in the forms of infants

existence; at least our onlv knowledge would be gather- by Flamingo. See Statues, antique.

ed from tradition, whose fallacv and inaccuracy are The method of execution in the Greek statues and otb-

cvery hour evinced. Without this art, we could form er works of sculpture, seems to have been extremely uit-

no conjecture of the permanency or variation even of ferent from that which is generally in use among modern

human forms, much less of human passions and taste; artists. In the ancient statues, we frequently bud stri-

nor is it to be forgotten, that the first communication of king proofs of the freedom and boldness that accompa-

the laws of God was made to the Israelites by the means n i ed each stroke of the chisel, and which resulted from

the artists being perfectly sure of the accuracy of the

method which he pursued. Even in Ihe most minute

parts of the figure, no indication of timorousness or dif-

fidence appears; nothing that can induce us to believe,

that the artist feared he might have occasion to correct

his strokes. It is difficult ito find, even in the second-

rate productions of tbe Grecian artists, any mark of a

false stroke or a random touch. This firmness and pre-

cision of the Grecian chisel, wore certainly derived from

a more determined and perfect set of rules, than those of

which we are masters.

Besides studying, therefore, in the productions of the

Grecian masters, their choice and expression of select

nature, whether beautiful, sublime, or graceful, together

with that sedate grandeur and simplicity which pervade

all their works, the artist will do well to investigate the

manual and mechanical part of their operations, as this

may lead to the perception of their mode of progress.

It is certain that the ancients, almost always formed
their first models in wax; to this modern artists have

substituted clay, which they prefer on account of its

yielding nature, and its sticking in some measure to eve-

ry thing it touches. We must not, however, imagine

from hence, that the method of forming models of wet
clay, was either unknown or neglected among the Greeks;

on the contrary, it was in Greece that models of this

kind were invented. Their author is said by Pliny to

have been Dibutades, of Sicyon: and by others Rhjecus,

of Samos; and it is well known that Arcelaus, the friend

of Lucullus, obtained a higher degree of reputation by his

clay models than by all his other productions.

Clay was, therefore, the first material employed by
the Grecians in statuary; an instance of which may he
seen in a figure of Alcamenes in bas-relief, in the Villa
Albani. The ancients used their fingers, and especially
their nails, to render certain parts more delicate and live-

ly: hence arose the phrase, ad ungucm factus Inini, " an
accomplished man." It was the opinion of count Ca>-
lus, that the ancients did not use models in forming their
statues. But to disprove this, it is only necessary to

of sculpture.
. .

The art of sculpture, like its sister, painting, is imi-

tative, not for the gratification of the eye only, but also

of the intellect. It is capable of expressing all forms

that fall under our inspection, and also of conveying

more select expressions of beauty than ace to be found,

either by ordinary observation, or are generally united

in one body; and which arc therefore called ideal forms.

Sculpture, in its confined and proper sense (in which

we here proposed to treat of it), divides itself into the

carving of bas reliefs, and of statues, or groups: and its

productions may he classed generally, like those of

painting, under the respective terms, historical, allegori-

cal, portraiture, &c. See Painting.
Bas-relief has been already described (see Relievo).

Works of this kind seem to have been invented for the

purpose of representing subjects of history or fancy, and

may be regarded as a species of painting in stone. They

are chiefly used to adorn the pediments, friezes, and

pannela of buildings, as well as the pedestals of statues,

&c.

Statues are defined to be figures in full or insulated

relievo. They are of various descriptions. (See Sta-

tues.) They have chiefly been employed for the pur-

poses of religious worship, as among the heathen na-

tions and the Roman-catholics; and for the commemora-
tion of heroic characters, or of men distinguished by

any remarkable achievements.

Groups atv an assemblage and union of statues, and

arc generally employed to the same purposes as single

statues.

Of the methods of study. The studies necessary for the

young sculptor, towards the attainment of his art, are so

similar to those which form the painter (with the obvious

< xccptions arising from the difference of materials em-
ployed in the two arts), that very little remains here to

be enlarged on, under the head nfjstiulies. The principal

acquisitions to which the student must direct his endea-

vours, are, a knowledge of composition, form (including

anatomy), and expression; to which, as in painting,
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mention an engraving on a stone, in the cabinet of Ilosch,

which represents Prometheus engraving the figure of a

man, with a plummet in his hand, to measure the pro-

portions of his model.
As soon as the artist has rendered himself familiarly

acquainted with the beauties of the Grecian statues, and

formed his taste on the admirable models they exhibit,

he may then proceed with advantage and assurance to

the imitation of nature. The ideas lie has already form-

ed of the perfection of nature, by observing her dispers-

ed beauties combined and collected in the compositions

of the ancient artists, will enable him to acquire with fa-

cility, and to employ with advantage, the detached and

partial ideas of beauty which will be exhibited to his

view in a survey of nature, in her actual state. When
lie discovers these partial beauties, he will be capable of

combining them with those perfect forms of beauty, with

which he is already acquainted. In a word, by having

always present to his mind the noble models already

mentioned, he will form an accurate judgment, of the

powers of his art, and will draw rules from his own mind.

There are, however, two ways of imitating nature. In

the one, a single object occupies the artist, who endea-

vours to represent it with precision and truth; in the

other, certain lines and features are taken from a varie-

ty of objects, and combined and blended into one regular

whole. All kinds of copies belong to the first kind of

imitation; and productions of this sort must necessarily

be executed in a confined and servile manner, with high

finishing, and little or no invention. But the second

kind of imitation leads directly to the investigation and

discovery of true beauty, of that beauty whose perfect

idea is only to be found within the mind.

Of the different modes of process in sculpture—Works

of sculpture are performed, either by hollowing or exca-

vating as in metals, agates, and other precious stones,

and in marbles of every description; or by working in

relief, as in bas-reliefs in the materials just mentioned,

or in statues in metal, clay, wood, wax, marble, or stone.

The excavation of precious stones forms a particular

branch of art called intaglio, which, together with the

working them in relievo, when the term camayeu is ap-

plied to them, belongs to the art of seal-engraving. Sec

Engraving.
The excavation of metals constitutes the art of engra-

ving, in its various branches, on metal of any kind; and

its relief comprises enchasing, casting in bronze, Sec.

Of the last only, viz. casting in bronze, we take this

opportunity of observing, in addition to the account gi-

ven under the head bronzes, that a highly improved me-

thod has lately been put in practice by professor Zauner,

an eminent sculptor at Vienna, in the casting of an

equestrian statue of Joseph If. The student may find

an accurate detail of Zauncr's mode of process, in the

Academic Annals ol Painting, &c. published by the roy-

al academy of London.
We proceed, as before proposed, to the other more im-

mediate and proper parts of the sculptor's art.

The process of hollowing hard stone or marble, will

need no particular description, especially as it is now
wholly in disuse, except for the forming of letters in mo-
numental or other inscriptions.

In working in relief, the process is necessarily diffe-

rent, according to the materials in which the work is

performed.
As not only the beginning of sculpture was in clay, for

the purpose of forming statues, but as models are still

made in clay or wax, for every work undertaken by toe
sculptor; we shall first consider the method of modelling
figures in clay or wax.
Few tools are necessary for modelling in clay. The

clay being placed on a stand or sculptor's easel, the ar-
tist begins the work with his hands, and puts the whole
into form by the same means. The most expert practition-
ers of this art seldom use any other tool than their fingers,
except in such small or sharp parts of their work as the
fingers cannot reach. For these occassions, they are
provided with three or four small tools of wood, about
seven or eight inches in length, which are rounded at
one end, and at the other flat and shaped into a sort of
claws. These tools are called by the French ebauchoirs.
In some of these the claws are smooth, for the purpose of
smoothing the surface of the model; and in others are
made with teeth, to rake or scratch the clay, which is the
first process of the tool on the work, and in which state
many parts of the model are frequently left by artists, to
give an appearance of freedom and skill to their work.

If clay could be made to preserve its original moisttfre,
it would undoubtedly be the fittest substance for the mo-
dels of the sculptor; but when it is placed either in the
fire, or left to dry imperceptible in the air, its solid parts
grow more compact, and the work shrinks, or looses a
part, of its dimensions. This diminution in size would be
of no consequence, if it affected the whole work equally,
so as to preserve its proportions. But this is not always
the case: for the smaller parts of the figure drying soon-
er than the larger; and thus losing more of their dimen-
sions in the same space of time, than the latter do; the

symmetry and proportions of the work inevitably suffer.

This inconvenience, however, is obviated by forming
the model first in clay, and moulding it in plaister of IV
ris before it begins to dry, and the taking a plaister cast

from toat mould, and the repairing it carefully from the

original work; by which means you have the exact coun-
terpart of the model in its most perfect state: and you
have, besides, your clay at liberty for any other work.

In order to model in wax, you must prepare the wax
in the following manner: to a pound of wax add half a

pound of scammony (some mix turpentine also), and melt

the whole together with oil of olives; putting more or less

oil as you would have your modelling wax harder or soft-

er. Vermilion is sometimes mixed with this composition,

to give it a reddish colour, in imitation of flesh.

In modelling in wax, the artist sometimes uses his fin-

gers, and sometimes tools of the same sort as those de-

scribed for modelling in clay. It is at first more diffi-

cult to model in wax than in clay, but practice will ren-

der it familiar and easy.

Of the use of the model. Whatever considerable work

is undertaken by the, sculptor, whether has relief, or

statue, &c. it is always requisite to form a previous mo-

del of the same size as the intended work; and the mo-V.- . -. „..~ .J.....U .J.^V ..._, ~.. ..*...., - ~ --

del being perfected, according to the method before de-

scribed, whether it is in clay, or in wax, or a cast in

plaister of Paris, becomes the rule, whereby the artist

guides himself in the conduct of his work, and the stand-
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ard from which he takes all its measurements. In order

to regulate himself more correctly by it, he puts over the

head of the model an immoveable circle, divided into de-

grees, with a moveable rule fastened in the centre of the

circle, and likewise divided into parts. From the extre-

mity of the rule hangs a line with a lead, which directs

him in taking all the points, which are to be transferred

from the model to the marble, and from the top of the

marble is hung also a line, tallying with that which is

hung from the model; by the correspondence of which
two lines, the points are ascertained in the marble.

Many eminent sculptors prefer measurements taken by
the compasses to the method just described; for this rea-

son, that if the model is moved but ever so little from its

level, the points are no longer the same.
This method, however, offers the best means, by which

mechanical precision may be attained; but it is manifest,

that enough yet remains to exercise and display the ge-

nius and skill of the artist. For, first, as it is impossi-

ble, by the means of a straight line, to determine with

precision the procedure of a curve, the artist derives from
this method no certain rule to guide him, as often as the

line which he is to describe deviates from the direction

of the plumb-line. It is also evident, that this method
affords no certain rule to determine exactly the propor-

tion, which the various parts of the figure ought to bear
to each other, considered in their mutual relation and con-

nections. This defect, indeed, may be partly supplied by
intersecting the plumb-lines by horizontal ones; but even
this resource has its inconvenience; since the squares
formed by transversal lines that are at a distance from
the figure (though they are exactly equal), yet represent

the parts of the figure as greater or smaller, according

as they are more or less removed from our point of view.

Of sculpture in yvood. A sculptor in wood should first

take care to choose wood of the best quality, and the most
proper for the work which he intends to execute. If lie

undertakes a large work, requiring strength and solidity,

he ought to choose the hardest wood, and that which
keeps best, as oak and chesnut; but for works of mode-
rate size, pear or apple-tree serve very well. As even
these latter woods are still of considerable hardness, if

the work consist only of delicate ornaments, the artist

w I find it preferable to take some more tender wood,

p vided it is at the same time firm and close; as, for in-

siance, the Indian tree, which is excellent for this pur-

pose, as the chisel cuts it more neatly and easily than any
other wood.
The ancients made statues out of almost every differ-

ent kind of wood. At Sicyon was a statue of Apollo,
made of box; the statue of Diana at Ephesus, was of ce-

dar. As these two sorts of wood are extremely hard and
undecaying; and as cedar, in particular, is of such a na-
ture, that, ac> wding to Pliny, it ought never to come to

an end; the ancients preferred them for the images of thair

divinities.

In the temple built on mount Cyllene in honour of
Mercury. Pauaanias relates, that there was a statue of

that g id made of citronswood, eight feet in height. This
wood was also much esteemed.

The cypress likewise, being a wood not apt to spoil,

nor to be damaged by worms, was also used for statues;

as were the palm-tree, olive, and ebony, of which latter,

according to Pliny's account, there was another statue of

Diana at Ephesus.
Several other kinds of wood were equally employed

for this purpose, even the vine, of which the same author
says, there were statues erf Jupiter, Juno, and Diana.

Felibicn speaks of a French artist at Florence, of the

name of Janni, who executed several statues in wood, in

a style of finishing equal to marble, and particularly one
of St. Rocque, which Vasari considered as a marvellous

production.

The beauty of sculpture in wood consists in the tender

manner of cutting the wood, free from all appearance of

hardness or dryness.
For any work of large dimensions, even though it con-

sists of a single figure, it is better to join together several

smaller pieces of wood than to make the whole of a single
large piece; which is more liable to warp and crack, on
account of its not being always dry at heart, although it

appears perfectly dry on the outside.

No wood can be properly fit for works of this kind*
that has not been cut at least ten years before.

The tools used for sculpture in wood, are the same as
those of the joiner or cabinet-maker.

Of sculpture in stone and marble. For sculptor in
marble and other stone, the artist must make use of tools
of good steel, well tempered, and of strength proportion-
ed to the-hardness of the material.
The first thing to be done is to saw out from a larger

block of marble, a Nock proportioned to the size of the
work which is undertaken. After this, the sculptor
shapes the gross masses of the forms he designs to repre-
sent, by knocking off the superfluous parts of marble with
a strong mallet or beel, and a strong steel tool called a
point.

When the block is thus hewn out agreeably to the
measures previously taken for the performance of the
work, the sculptor brings it nearer to the intended form
by means of a finer point; and sometimes of a tool called
a dog's tooth, having two points, but less sharp than the
single one.

After this he uses the gradine, which is a flat cutting
tool, with three teeth, but is not so strong as the paint.'
Having advanced his work with the gradine. he uses

the chisel to take off the ridges left by the former tools;
and by the dexterous and delicate use of this instrument)
he gives softness and tenderness to the figure, till at
length, by taking a rasp, uhich is a sort of file, he
bring his work into a proper state for being polished.

Rasps are of several kinds, some straight, some curved,
and some harder or softer than others.
When the sculptor has thus far finished his work with

the best tools he can procure, wherever certain parts or
particular works require polishing, he uses pumice-stone
to make all the parts smooth and even. rje then goes
over them with tripoli, and when he would give a still
higher gloss, he rubs them with leather and straw-ashes.

Besides the tools already mentioned, sculptors use also
the pick, which is a small hammer pointed atone end,
and at the other formed with teeth made of good steel
and squared, to render them Iho stronger.' This serves
to break the marble, and is used in all places where the
two hands cannot be employed to manage the mallet and
chisel. •
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The bouchard, which is a piece of iron, well steeled

at the bottom, and formed into several strong and short

points like a diamond, is used for making a hole of equal

dimensions, which cannot be done with cutting tools.

The bouchard is driven with the mallet or beetle, and its

points bruise the marble and reduce it to powder. Water
is thrown into the hole from time to time, in proportion

to the depth that is made, to bring out the dust of tbe

marble, and to prevent the tool from heating, which

would destroy its temper; for the free-stone dust on

which tools are edged, is only moistened with water to

prevent the iron from heating and taking off the temper
of the tool by being rubbed dry; and the trepans are

wetted for the same reason.

The sculptor uses the bouchard to bore or pierce such
parts of his work as the chisel cannot reach without

danger of spoiling or breaking them. In using it, he

passes it through a piece of leather, which leather covers

the hole made by the bouchard, and prevents the water
from spirting up in his face.

The other tools necessary for sculpture on marble or

stone, are the roundel, which is a sort of rounded chisel;

the houguet, which is a chisel squared and pointed; and
various compasses to take the requisite measures.

The process of sculpture in stone is the same as in

marble, excepting that the material being less hard than

marble, the tools used are not so strong, and some of

them are of a different form, as the rasp, the hand-saw,

the ripe, the straight chisel with three teeth, the roundel,

and the grater.

If the work is executed in free-stone, tools are em-
ployed which arc made on purpose, as the free-stone is

apt to scale, and does not work like hard stone or mar-

ble.

Sculptors in stone have commonly a bowl in which

they keep a powder composed of plaister of Paris, mix-

ed with the same stone in which their work is executed.

"With this composition they fill up the small holes, and
repair the defects which they meet with in the stone it-

self.

HISTORY OF SCULPTURE.

Ancient art.

The art of sculpture is of such immemorial antiquity,

that it has been by some conceived to have had its being

from eternity; but without regarding it in this exalted

light, St. Augustin has attributed a date to its invention

as early as the time of the Protoplast, our common father

Adam, who, he affirms, was the inventor of letters.

Sculpture, therefore, may trace its pedigree from the in-

fancy of the world, and contend for pre-eminence with

the most remote antiquities which it has been employed

to celebrate. Joseph us, Cedrenus, and some other au-

thors, make mention of some antediluvian sculptures in

Stone and brick erected at Joppa, which are imagined to

have contained the system of sidereal and celestial sci-

ences, and to have remained unhurt for some thousands

©f years after the universal cataclysm.
Cham, who is supposed to be the same as Zoroaster,

is spoken of by the author of the scholastic work on Ge-
nesis, as having engraved the liberal arts on fourteen
columns, seven of brass, and seven of brick. Serenus
also mentions the same circumstance, with this variation,

that he says they were engraved on plates of different

metals (diversorum mctallorum laminis).
Concerning the art of sculpture immediately after the

Flood, it is scarcely to be questioned that it was trans-

mitted by Noah to his descendants. About three hun-
dred years after the Deluge, Mercurius Trismegistus
reports of himself, that he engraved his most abstruse

mysteries on stone, reforming all that had been depraved
by Cham. Some of these records were in letters, some
in figures and enigmatical characters, probably not un-

like to those contained in the stupendous obelisks elect-

ed by Misra, the first Egyptian Pharaoh, about four

bundled years (according to Kircher) before Moses.
The first mention that is made of the art of sculp-

ture in the writings of Moses, is in the book of Genesis,

where we are informed that when Jacob, in obedience to

the divine command, was retaining to Canaan, his wife

Rachel carried along with her the theraphim, or idols,

of her father's house. These must certainly have been

very small images, since Rachel found it so easy to

conceal them from her father, notwithstanding his anxioi.s

search; but we are ignorant in what form they were made,

or of what materials they were composed. The fust per-

sons mentioned in the Bible as artists, are Aholiab and

Bezaleel, who formed the cherubim which .covered the

mercy-seat, and wrought the ornaments of the pectoral

to be worn by the high priest.

As Chaldea, therefore, was the first peopled region of

the earth after the Flood, and as it appears from various

accounts that the art of engraving upon bricks baked

in the sun was there carried to a considerable degree of

perfection at a very early period, it appears highly pro-

bible that the Chaldeans derived the rudiments of the

art of sculpture immediately from their antediluvian an-

cestors.

The origin of idolatrous worship is generally thought

to be derived from images first made to preserve the

memory of the dead, and, in process of time, converted

by the flatterers of great men into objects of adoration.

This also affords presumptive evidence that the Chal-

deans were the first who invented the art of hewing blocks

of wood and stone into the figures of men and other ani-

mals, for the Chaldeans were unquestionably the first

idolaters, and their early progress in sculpture is confirm-

ed by the united testimonies of Berosus, Alexander,

Poly histor, Apollodorus, and Pliny.

Against this conclusion some plausible arguments have

been urged on the authority of a theory established by a

French writer, who maintains that in the year of the world

1949, about 300 years after the Deluge, the Scythians

under Brouma, a descendant of Magog, extended their

conquests over the greater part of Asia; and that Brouma
was not only the civilizer of India, and the author of the

Braminical doctrines, but also diffused tbe principles of

the Scythian mythology over Egypt, Phoenicia, Greece,

and the continent of Asia.

Leaving the consideration of this question, as too ex-

tensive for our present purpose, we shall endeavour to

trace the progress of the art of sculpture through some

other nations of antiquity, till we bring it to Greece,

where it was carried to the highest perfection to which

it has yet attained.

Phoenicia, in the immediate vicinity of Chaldea, must
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necessarily have very early acquired a knowledge of

sculpture. The Phoenicians possessed both a character

and situation highly favourable to the cultivation of this

art. They beheld the most beautiful models in their

own persons, and their industrious character qualified

them to attain perfection in every art for which they had a

taste. But as their situation raised a spirit of commerce,
it is at all times questionable whether commerce induced

them to cultivate the arts. Their temples shone with

statues and columns of gold, and a profusion of emeralds

were every where scattered; but the beauties of art do

not consist in finery or ostentation of wealth. The great-

est works of the Phoenicians have been unfortunately de-

stroyed; many Carthaginian models indeed are still pre-

served, ten of which were deposited in the cabinet of

the grand duke of Florence. But though the Carthagi-
nians were a colony of Phoenicians, we should probably
deduce from their works a very unfair estimate of the

merit of their ancestors.

Very high pretensions to antiquity of every kind are

made by the Persians; but we do not find that they ever
made any distinguished figure in cither of the arts of

sculpture or painting. They were indeed sensible to the

harms of beauty, but they did not study to imitate them.
Their dress, which consisted of long flowing robes, con-

cealing the whole person, prevented them from attending

to the beauties of form. Their religion too, which taught
them to worship the divinity in the emblem of fire, and
that it was impious to represent him under a human
form, seemed almost to prohibit the exercise of this art,

by taking away the strongest incentives to art during the

reign of superstition; and as it was not customary among
them to raise statues to great men, it was impossible that

statuary could ilourish in Persia.

The Persians, however, represented in their bas-re-

liefs many symbolical expressions of the powers of the

Divinity, as well as of their religious ceremonies or he-

roic achievements. The bas-reliefs on the palace of Per-
sepolis and the tombs of the Persian sovereigns, arc ar-

ranged in horizontal and perpendicular lines, answering
the double purpose of description and architectural deco-

ration. The sh le of drawing in these bas-reliefs resem-

bles that of later hieroglyphics, except in the dresses of

the figures, which are different from those either of the

Egyptians or Hindoos. The Persians are represented

with long beards and ringlets, caps, full tunics, with re-

gular folds and large sleeves.
r

J lie Medes, in the same
ruins of Persepolis, have close tunics. The drapery in

these bas-reliefs is superior to that of the Egyptians, as

bearing a greater resemblance to nature.

In Hindustan and Egypt the art of sculpture has been

exercised in a similar manner in the shaping or adorning
large rude mass?* of the hardest materials, and the works
of these two nations may not improperly be considered

together. The reader will find some accounts of their

sculpture under the article Antiquities.
In India, bas-reliefs have been found in great numbers

in the caves of Ellora and Elephantis: the subjects are
religious. The drawing of the figures bears a strong re-

semblance lo the Egyptian style, but they are less cor-

rect in their forms, the heads being generally very large,

and the limbs disproportioned to the bodies. It mav lie

questioned, from the greater simplicity of execution,

whether the Egyptian hieroglyphics are not also more
ancient than the Hindoo; the ground in the former being

level with the highest relievo, and in the latter cut down
to the lowest outline of the figure.

The character and style of design among the Egypti-

ans have been more fully noticed by writers, because the

first progress of the art among that people is conceived

to elucidate that of most other ancient nations.

In the Egyptian idols, composed of parts of different

animals, each part appears to have been distinctively studi-

ed from nature. In the human figure, the body and limbs
were represented by general forms: the face, as being
the most interesting part, was more minutely expressed.
The form of a face was a rounded egg; the lines of the

eye-brows and lids were simple curves, inclining upward
from the nose; and the bottom of the nose and the line of
the mouth were also in a similar direction. The eyes were
full, nearly on a level with the forehead and cheeks, and
the lines of the eye-brows, lids, and borders of the lips,

marked with precision. The chin appears small and
bony, the neck round, the shoulders high and broad, and
the muscles of the breast are almost the only ones that
are distinguished in the whole body. The loins are nar-
row, the limbs in general round and slender, the joints
slightly indicated, the hands and feet flattish, and the
fingers and toes rounded without any appearance of
joints, and nearly of the same length. This, with the
allowance of some national peculiarities of form, mav
serve for the description of early sculpture in general
among the ancients.

The quadrupeds on Egyptian monuments are repre-
sented in profile, and in the simplest attitudes. The
Egyptians excelled more in these than in the human
figure; but the anatomy of these also is insufficient and
incorrect. The lion and the spinx are particularly to
be noticed in their works.
The larger Egyptian hieroglyphics (whether engrav-

en on the surface of their architecture, or on the forms
of animals.) in which the figure is cut or sunk, in such
a manner that the surface of the ground is level with its
highest projection, may be considered as a species of
bas-relief, more simple, and consequently more ancient,
than any other. The greater part of their temples, and
other public edifices, were covered with hieroglyphics,
or sacred figure-writing, in this kind of bas-relief; 1110'

largest of which formed regular ornaments in the friezes,
centries over the doors, and other architectural parts.

Besides the hieroglyphics, the Egyptians worked* in
bas-relief, with the ground levelled to the lowest part of
the figures. In these they represented.tlie great actions
of their heroes, as may be seen in the place of Karnac,
engraved by Denon, and in those described in the Bird's
well, of which there is a specimen in the hall of the
British Museum.
Winckelmann thought he discovered two different stvles

of Egyptian sculpture, which prevailed at different" pe-
riods. The first of these ends with the conquest of
Egypt by Cambyses. The second begins at that time
and extends bsyond the reign of Alexander the Great*
In the first style, the lines are straight, or projecting
very little; the position is stifTand unnatural. Insitfina-
figures, the legs are parallel, the feet squeezed together!
and the arms fixed to the bides; but in the figures of
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women, the loft arm is folded across the breast. The
forms of the head and body arc such as have been al-

ready described. The statues of men are naked, ex-

cepting only that they have a short apron, and a- few folds

of drapery surrounding their waist. The vestments of

women are only distinguishable by the border which

ris'-s a little above the surface of the statue. In this

age it is evident the Egyptians knew little of drapery.

Of the second style of sculpture practised among the

Egyptians, Winckelmann found specimens in the two

figures of basaltes in the capital, and in another figure

in the Villa Albani, the head of which has been restored.

The two first of these, he remarks, bear visible traces

of the former style, which appear especially in the form

of the mouth and shortness of the chin. The hands pos-

sess more elegance; and the feet are placed at a greater

distance from one another than was customary in more

ancient times. In the first and third figures the arms

hang down close to the sides. In the second they hang

more freely. Winckelmann suspects that these three

statues were made after the conquest of Egypt by the

Greeks. They are clothed with a tunic, a robe, and

a mantle. The tunic, which is pleated in numerous folds,

descends from the neck to the ground. The robe in the

first and third statues appears to be every where close to

the body, and is only perceptible by some little folds. It

is tied under the breast, and covered by the mantle, the

two buttons of which are placed under the epaulet.

The Antinous of the capitol is composed of two pieces,

which are joined under the haunches; but as all the

Egyptian statues which now remain have been hewn out

of one block, we must believe that Diodorus, in saying

the. stone was divided, and each half finished by a sepa-

rate artisan, spoke only of a Colossus. The same author

informs us that the Egyptians divided the human body

into 24 1 parts; but it is to be regretted that he has not

given a more minute detail of that division.

The Egyptian statues were not only formed by the

chisel; they were also polished with great care. Even
those on the summit of an obelisk, which could only be

viewed at a distance, were finished with as much -labour

as if they had admitted a close inspection. As they are

generally executed in granite, or basaltes, stones of a very

hard textnrc.it is impossible not to admire the indefa-

tigable patience of the artists.

The eyes were often of different materials from the rest

of the statue; sometimes they were composed of precious

si ones or metal. We are assured that the valuable dia-

mond of the empress of Russia, the largest and most
beaut itiful hitherto known, formed one of the eyes

of the famous statue of Schcringhanl in the temple of

Brana.
After the Egyptian works of art, the most ancient are

those of the Etrurians or ancient Tuscans, who, in the

opinion of the same learned writer Winckelmann, made
advances in sculpture at an earlier period than the

Greeks. The art is said to have been introduced among
them before the seige of Troy, by Dedalus; who, in or-

der to escape the resentment of Minos, king of Crete,

took refuge in Sicily, from whence he passed into Italy,

where he left many monuments of his art. Pausanias
and Diodorus Siculus inform us, that some works as-

.v-w to him were to be acen when they wrote, and that

these possessed that character of majesty by which the
Etrurian sculpture was afterwards distinguished.

A character strongly marked forms the chief feature

of those productions of Etruria which have descended to

us. Their style was indeed harsh and overcharged; for

it is not to be supposed that a people of such rude man-
ners as the Etrurians could communicate to their works
that refinement and beauty which the elegance of Grecian
manners inspired. On the other hand, there are many of
the Tuscan statues which bear so close a resemblance to

those of Greece, that antiquarians have thought it prob-
able that they were conveyed from that country or Mag-
na Grecia into Etruria, about the time of the Roman
conquest, when Italy was adorned with the spoils of
Greece.

Among the monuments of Etrurian art, two different

styles have also been observed. In the first the lines are
straight, the attitude stiff, and the shape of the head with-

out beauty. The general form of the figure is likewise

too slender: the head is oval, the chin peaked, the eyes
flat, and looking obliquely.

All these are evidently the defects of an art in a state
of infancy, and some of them are equally conspicuous in

the early statues of all nations. The style of the Etru-
rian sculpture is so similar to that of the Egyptians, that
one is almost induced to suppose that there had once been
a communication between these two nations; but the in-

troduction of this style by Dedalus is generally credited.

Winckelmann supposes that the second epoch of the
art commenced at Etruria about the time it had reached
its greatest perfection in Greece, in the age of Phidias;
but this conjecture is not supported by any proofs. To
describe the second style of sculpture among the Etru-
rians, is almost the same as to describe the style of the

modern restorers of the art in Tuscany. The joints are

strongly marked, the muscles raised, the bones distin-

guishable, but the whole appearance is harsh, particu-

larly in the representation of ordinary life. The stat-

ues of the gods are designed with more delicacy. In

forming them the artists were anxious to show that they

could exercise their power without that violent disten-

tion of the muscles which they conceived necessary in the

exertions of beings merely human; but in general their

attitudes are unnatural, and the actions strained. If a

statue, for instance, holds any thing with its fore fin-

gers, the rest are stretched out in a stiff position.

Greece. The earliest examples of Grecian sculpture

remind us still more of the Egyptian, in the principles

of design, than those of any other nation. The face of

the human figure has the same kind of oval, the features

are described by the same curves, the eye full, and the

body and limbs represented nearly in tht same general

forms. The works of the early Greeks may, however,

be justly said to be equal to the Egyptians in the pro-

portions of their figures, and superior in the drawing of

their body and limbs.

It is probable that sculpture preceded the use of let-

ters in Greece, as in other nations; but the small bronze

figures with inscriptions on them in Cadmean letters,

are such weak and barbarous resemblances of the human
form, that it is needless to trace its origin in any more

remote period.



SCULPTURE.

The Grecians began very early to study the propor-

tions of the human form. Vitruvius informs us that

«< as the height of the human figure was six times the

length of the foot, that was made the rule of proportion

for the Doric column." Their knowledge therefore* in

this part of art, was antecedent to their architectural

proportions.

Whether Greece received tlic principles of the arts

from Egypt and Phoenicia, or, as they asserted, were

the original inventors of them,' it is certain that the na-

tive genius of the Grecians, combined with other pecii-

Iiary favourable circumstances, very soon raised sculp-

ture from a state of barbarism.

In the earliest sera of sculpture in Greece, schools of

design were established in the island of iEgina, at Co-

rinth, and at Sicyon. This last city was styled the

mother of the arts, as Diapjenusand Srillides, and their

disciples also, had flourished there; and after seven ge-

nerations, Aristocles, the brother of Canacus, likewise

a Bculpture of eminence, presided over the same estab-

lishment with undiminished fame. The school of jEgina

traced its origin to Dedalus, of fabulous renown: and

his coternporary Smilis made two statues of Juno; one

for her temple at Samos, and the other for that at Argos.

From these auspicious dawnings of the art of sculp-

ture, three distinct schools arose, one of which was pe-

culiar to lona; the others were in Greece, at Athens,

and at Sicyon, each of them shining with nearly equal

splendour for several ages.

At the head of the first Grecian artists, stands Myron,
whose statues in bronze attracted universal admiration.

A Discobolus made by Myron, is particularly noticed

by Quinctilian.

Phidias, whose name is better known in the present

day than that of any other sulptor, was the disciple of

Eladas and Ageladas; the probable cotemporaries of

Myron, and who flourished in the sixteenth olympiad.

We collect from Quinctilian, that he excelled in impart-

ing a celestial dignity to his figures of the deities, two
Of which are celebrated in this respect, the Minerva at

Athens, and Jupiter Olympius at Elis. Many of his

most beautiful works were in ivory, frequently less than

the natural size. He cast likewise in bronze.

In the same age lived Polycletus, whose works were
distinguished by exquisite grace and most correct finish-

ing: the la ter quality was the effect of his singular dili-

gence. To the human figure he is said to have given
more than human beauty, but he failed in expressing the

majestic character of the gods.

The works of Egesias were of a sublime style, but
hard manner.

Of the school of Phidias, the most distinguished sculp-

tors were Ahamcnes of Athens, and Agoracritus of the

island of Paros. Their rival skill was exerted in finish-

ing a statue of Venus, and the palm was adjudged by
the Athenians to their own citizen.

Polycletus of Sicyon was the competitor with Phidias
in an undertaking of more grandeur and consequence
than his general works. He was employed by the inha-
bitants of ArgOS to make a colossal statue of Juno, com-
posed of gold and ivory, in order to emulate, rather than
to imitate, the Olympic Jupiter of Phidias. Two figures

in bronze by Polycletus representing the cauephora or
Vol. hi. 60

nymphs bearing in baskets the symbols of Cores to a

sacrifice, were taken from the Thespians by Verres.

and brought to Rome. They were esteemed beyond any

bronze figures existing at that time. Such was the skill

of this eminent master, that he completed so perfect a

human figure that it served as a model to his successors,

and was considered by Lysippus as the acme of his art.

While Phidias in gold and ivory, and Polj cletus in

bronze, engrossed to themselves every excellence, Sco-

pas acquired a scarcely inferior celebrity for his statues

in marble. The groupe of Niobe and her children is

attributed by Pliny to Scopas or Praxiteles, he docs not

decide which.

The last sculptor (of whose works we have any know-
ledge) coeval with Phidias, was Ctesilaus, who, jointly

with him and Polycletus, finished one of the three Ama-
zons designed to decorate the temple of Diana at Ephe-
sus, and the statue of Pericles, commended by Pliny,

who allows to Ctesilaus the felicity of giving to his he-

roes a still more noble air than they possessed.

The names of Policies, Cephisodorus, Leochares, and
Hippodotus, are preserved from oblivion by Pliny, but

none of their works remain. Leochares was one of the

four artists employed in adorning the mausoleum built

by the celebrated Artemisia, queen of Caria, to the me-
mory of her husband.

Menestra'tus, Socrates, Philiscus, Lysias, Mirmeci-
des, and many others, are also spoken of with praise by
various writers: but we have unfortunately no oth^r re-

maining testimonies of their merits.

Of the first style of the Grecian sculptors, so remark-
able for simplicity and grandeur, the sera was circum-
scribed to the limits of fifty years, during which period
the art had arrived at its meridian of sublimity. The
succeeding age introduces Praxiteles, who may be called
the father of the second manner, and whose works were
descriminated by their flowing outline, and delicate fin-

ishing. The elevation ofThebes by Epaminondas above
the other states of Greece, produced a complete change
in her whole system; but as soon as the Athenians recov-
ered their former splendour, the arts, which had ever
accompanied the vicissitudes of her fortunes, revived
with unabated splendour. The works of Praxiteles are
celebrated by historians and poets. His Venus of Gni-
dus in marble, attracted then no less admiration than
the Medicean Venus has done in the modern world; and
his Apollo in bronze, called (from the lizard in the trunk
of the tree against which he leans) Sauroctonos, is still

among the most admired productions of sculpture.
Not long after Praxiteles had signalized himself in

statuary, and particularly in bronze, Lysippus appeared,
whose great merit consisted in following nature more
scrupulously then any of his immediate predecessors. If,

as Pliny reports, his works were so numerous as to
amount to not less than fifteen hundred, we have the
more cause to regret that they were all of bronze, and
arc irretrievably destroyed. He flourished under the
reign of Alexander.
To Agesander, Polydorus, and Athenodorus, is as-

cribed (by Pliny) the celebrated group of the Laocoon
and his s mu t and conjecture has been frequently busied
in endeavouring to discriminate the particular portion
of each artist; but conjecture only has hitherto been
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produced. Abbe Winckelmann conjectures that Agesan-
der was the father of the oilier two artists, and that he

himself finished the statue of Laocoon, leaving the chil-

dren to he wrought by his sons.—« Credat Judaeus apel-

la." No authentic document remains by which the time

in which these artists flourished can he ascertained.

Neither do we know the precise date of Apollonius and

Tauriscus, the authors of a no less celebrated group re-

presenting Dirce tied to the horns of a bull (in order to

be precipitated into the sea) by Zethus and Amphion,
the sons of Antiopa. This work is generally supposed to

have been cotemporary with the rival group of Laocoon.

In an inscription on it, now obliterated, was traced the

name of another artist, Menecrates. This vast mass of

sculpture is said to have been formed out of a single

block, in the island of Rhodes. It has suffered greatly

in the course of time.

Greece, after the death of Alexander the Great, laps-

ing into a state of dependance little better than slavery,

the arts were for a time wholly neglected; and might

have been nearly annihilated, had they not found refuge

in Asia, under the patronage of the Seleucidse. Men of

talents also in every profession, sought at that time in

Egypt the encouragement afforded them by Ptolemy Soter,

who exhibited a munificence worthy of Alexander, his

predecessor in that kingdom. But when the Roman consul,

Quintus Flaminius, proclaimed, at Corinth, universal

liberty to Greece (about a hundred and ninety-four years

before Christ), the public tranquility, consequent on that

e\ent, renewed the spirit of the arts, and introduced

an ither of their most memorable seras.

Callistratus, Athenseus, and Policies, were immediate-

ly at this period the most renowned masters of sculpture.

Policies distinguished himself by the statue of the Her-
maphrodite, so long admired in the Borghese Villa at

Rome.
To Apollonius the Athenian, at the same period, is at-

tributed the wonderful Torso of the Hercules, preferred

by the judgment of Michael Angelo beyond the most
perfect statues of Rome.
Causes of the excellence of sculpture among the Greeks.

The great superiority of the Greeks in the art of sculp-

ture, may be ascribed to a variety of causes. Their love

of beauty was so great, that the Lacedemonian women
kept in their chambers the statues of Nereus, of Nar-
cissus, of Hyacinthus, and of Castor and Pollux; hoping

that by often contemplating them, they might have beau-

tiful children.

The noble and virtuous freedom of the Grecian man-
ners likewise contributed in a more peculiar degree to

the cultivation of the fine arts. There were no laws, as

among the Egyptians, to check their progress. The ar-

tist had the best opportunities to study them in the pub-

lic places, where the youth, who needed no other veil than

chastity and purity of manners, performed their various

exercises quite naked.

The strongest motives were also held forth for the

cultivation of sculpture, for a statue was [the highest

honour which public merit could attain. It was an hon-
our ambitiously sought, and granted only to those who
had distinguished themselves in the eyes of their fellow-

citizens. As statues were often raised to those who ex-
celled in the public exercises, the most eminent men of

2

Greece, in their youth, sought renown in the gymnasia.
Here Chrysippus and Cleanthes distinguished them-
selves before they were known as philosophers. Plato

appeared as a wrestler both at the Isthmian and Pythi-
an games^ and Pythagoras carried off the prize at Elis.

The number of statues erected on different occasions

was immense; of course, the number of artists must have
been great, their emulation ardent, and their progress

rapid. Moreover, at these public games, the artists

could not fail of seeing the most excellent models; for

those who surpassed in running, boxing, and wrestling,

must not only, in general, have been well formed, but

would exhibit different kinds of beauty.

The high estimation in which sculptors were held,

was also \ery favourable to their art. An artist could
be a legislator, a commander of armies, and might hope
to have his statue placed at the side of those of Miltia-

des and Themistocles, or those of the gods themselves.

The productions of art were estimated and rewarded by
the general assembly of Greece; and the sculptor who
had executed his work with ability, was confident of ob-

taining immortality.

Character of Grecian sculpture.

Winkelmann has assigned four different styles to this

art among the Greeks. The ancient style, which continued

until the time of Phidias; the grand style, formed by that

celebrated statuary; the beautiful, introduced by Praxi-

teles, Apelles, and Lysippus; and the imitative style

practised by those artists who copied the works of the an-

cient masters.

The most authentic monuments of the ancient style

have been already described. The statues formed in this

style were neither distinguished by beauty of shape, nor

by proportion, but bore a close resemblance to those of

the Egyptians and Etrurians. The eyes were long and
flat; the section of the mouth not horizontal; the chin was
pointed; the curls of the hair were ranged in little rings,

and it was impossible by inspecting the hf*;l to distin-

guish the sex.

The character of the ancient style was energetic, but

harsh; it was animated, but without gracefulness; and the

violence of the expression deprived the whole figure of

beauty.

The grand style was brought to perfection by Phidias,

Polycletus, Scopas, Alcamanes, Myron, and other illus-

trious artists. It is probable, from some passages of an-

cient writers, that in this style were preserved some cha-

racters of the ancient manner, such as the straight lines,

the squares, and angles. The ancient masters, such as

Polycletus, being the legislators of proportion, says

Winckelmann, and of consequence thinking they had a

right to distribute the measures and dimensions of the

parts of the human body, have undoubtedly sacrificed

some degree of the form of beauty to a grandeur which

is harsh, in comparison of the flowing lines and graceful

forms of their successors. The most considerable monu-

ments of the grand style, are the statues of Niobe and

her daughters; and a figure of Pallas, to be seen in Villa

Albani; which, however, must not be confounded with

another statue, modelled according to the first style, and

also found in the same place; the head of which posses-

ses all the characters of dignified beauty, at the same

time exhibiting the rigiducss of the ancient style. The
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figures of Niobe and her daughters have not, in the opinion

of Winckdmann, that austerity of appearance which

marks the age of the last-mentioned statue of Pallas.

They are particularly characterised by grandness and

simplicity.

The third style was the graceful or beautiful. Lysip-

pus was, perhaps, the artist who introduced this style.

Being more conversant than his predecessors with the

flowing and beautiful lines of nature, he avoided the square

forms which the masters of the second style had too fre-

quently admitted. He was of opinion that the art ought

rather to please than to astonish, and that the aim of the

artist should be to raise admiration by giving delight.

The artists who cultivated this style, did not, however,

neglect to study the sublime works of their predecessors.

They knew that grace is consistent with the most digni-

fied beauty; and that while it possesses charms which
must ever please, those charms arc enhanced by dignity.

Grace is inspired into all the movements and attitudes of

their statues. It appears in the delicate turn of the hair,

and even in the adjusting of the drapery.
The last or imitative style, is of an inferior degree of

excellence to that which has just been mentioned. The
great reputation of Praxiteles and Apelles raised an ard-

ent emulation in their successors, who, despairing to sur-

pass such illustrious masters, were satisfied with imitat-

ing their works.
Every species of beauty of form appears to have been

well known to the ancients; and great as the ravages of

time have been amongst the works of art, specimens are

still preserved in which can be distinguished dignified

beauty, attractive beauty, and a beauty peculiar to ten-

der age. A specimen of dignified beauty may be seen in

the statue of one of the muses in the palace Barberini at

Rome, and in the garden of the pope. On the Quirinal

is a statue of another muse, which affords a fine instance

of attractive beauty. Winckelmann says that the most
excellent model of infant beauty which antiquity has
transmitted to us, is a satyr of a year old, which is pre-

served, though a little mutilated, in the Villa Albani.

Nor were the sculptors who represented with such suc-

cess the most perfect beauty of the human form, regard-
less of the drapery of their statues. They clothed their

figures in the most proper stuff, which they wrought into

that shape which was best calculated to give effect to their

design.

The vestments of women in Greece generally consist-

ed of linen cloth, or some other light stuff, and in latter

times of silk, and sometimes of woollen cloth. They had
also garments embroidered with gold. In the works of

sculpture, as well as in those of painting, one may distin-

guish the linen by its transparency and small folds. The
other light stuffs which were worn by the women, were
generally of cotton, sometimes striped, and sometimes
embellished with a profusion of flowers. Silk was also

employed; but whether it was known in Greece before

the time of the Roman emperors, cannot easily be deter-

mined.
The vestments of the Greeks, which deserve particular

attention, are the tunic, the robe, and the mantle.

The tunic was that part of the dress which was next

to the hotly. It may be seen in the Flora Farncsc, and
in the statues of the Amazons in the capitol. The

youngest of the daughters of Niobe, who throws hcrseit

into her mother's arms, is clothed only with a tunic. It

was of linen, or some other light stuff, without sleeves,

fixed to the shoulders by a button, so as to cover the

whole breast. None but the tunics of the goddess Ceres,

and of the comedians, have long straight sleeves.

The robes of women commonly consisted of two long

pieces of woolen cloth, without any particular form, at-

tached to the shoulders by a great many buttons, and

sometimes by aolasp. They had straight sleeves, which

came down to the wrists. The young girls, as well as

the women, fastened their robe to their side by a cincture,

fastened on the side in a knot, as it is still done in many
parts of Greece; a knot of ribbons sometimes resembling

a rose in shape, which has been particularly remarked in

the two beautiful daughters of Niobe. In the younger

of these, the cincture is seen passing over the shoulders

and the back. Venus has two cinctures, the one passing

over the shoulder, and the other surrounding the waist*

The latter in the cestus so celebrated by the poets.

The mantle was called peplon by the Greeks, which
signifies properly the mantle of Pallas. The name was
afterwards applied to the mantles of the other gods, as

well as to those of men. This part of the dress was not

square, as some having imagined, but of a roundish form.

The ancients, indeed, speak in general of square mantles,

but they received this shape from four tassels which
were affixed to them: two of these were visible, and two
were concealed under the mantle. The mantle was
brought under the right arm, and over the left shoulder:

sometimes it was attached to the shoulder by two but-
tons, as may be seen in the beautiful statue of Leucothoe
at Villa Albani.

With respect to the head, women generally wore no
covering but their hair; when they wished to cover their

head, they used the corner of their mantle. Sometimes
we meet with veils of a fine transparent texture. Old
women wore a kind of bonnet upon their head, an exam-
ple of which may be seen in a statue in the capitol, called
the Prsesica; but Winckelmann thinks it is a statue of
Hecuba.
The covering of the feet consisted of shoes or sandals.

The sandals were generally an inch thick, a^id com-
posed of more than one sole of cork. Those of Pallas in

Villa Albani have two soles, and other statues had no
less than five.

But in no part of art are the Grecian sculptors more
eminently excellent than in the general characteristic
expression which they gave to their figures.

The most elevated species of tranquility and repose
was studied in their figures of the gods. The father of
the gods, and even inferior divinities, are represented
without emotion of representment. But Jupiter is not
always exhibited in this tranquil state. In a bas-relief
belonging to the marquis Rondini. he appears seated with
a melancholy aspect. The Apollo, once called of the
Belvedere, in the Vatican, represent! the god in the ad
of discharging from his bow the mortal shaft against
the serpent Python.
To express the action of a hero, the Grecian sculptors

delineated the countenance of a noble virtuous character
repressing his groans, and allowing no expression of
pain to appear.
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Fhiloctetcs is introduced by the poets shedding tears,

uttering complaints* and rending the air with bis

groans and cries; but the artist exhibits him silent, and

bearing his pains with dignity; in the same manner as

the Ajax of the celebrated painter Timomachus was not

drawn in the act of destroying the sheep which he took

tor the Grecian chiefs, but in the moments of reflection

which succeeded that frenzy.

Illustrious men, and those invested with offices of dig-

nity, are represented with a noble assurance and firm

aspect. The statu s of the Roman emperors (executed

by Greek astists) resemble those of heroes, and are far

removed from every species of flattery, in the gesture,

in the attitude, and action. They never appear with

haughty looks, or with the splendour of royalty. None
but captives are ever represented as offering any thing

to them with bended knee.

The Greek works of ivory and silver were not always

of a small size. The colossal Minerva of Phidias,

which was composed of these materials, was twenty-six

cubits high, it is indeed scarcely possible to believe

that statues of such a size could entirely consist of gold

and ivory. The quantity of ivory necessary to a colos-

sal statue is beyond conception. M. de Pauw calculates,

that the statue of Jupiter Olympus, which was 54 feet

high, would consume the teeth of 500 elephants.

The Greeks generally hewed their marble statues out

of one block, though they afterwards worked the heads

separately, and sometimes the arms. The heads of the

famous group of Niobe and her daughters appear to have
been adapted to their bodies after being separately finish-

id. It is proved by a large figure representing a river,

which is preserved in Villa Albani, that the ancients

first hewed their statues roughly, before they attempted

to finish any part. When the statue had received its

perfect figure, they next proceeded to polish it with pu-

mice-stone, and again carefully retouched every part

with the chisel.

The ancients, when they employed porphyry, usually

made the head and extremities of marble. It is true,

that at Venice there are four figures entirely composed
of porphyry; but these arc the productions of the Greeks
of the middle age. They also made statues of basaltes

and alabaster.

The ancients, as well as the moderns, made works in

plaister; but no specimens remain, except some figures

in bas-relief, of which the most beautiful were found at

liaise, near Naples.

We have been thus minute in our account of the Gre-

cian sculpture, because it is the opinion of the ablest cri-

tics, that modern artists have been more or less eminent,

as they have studied with the greater or less attention

the models left us by that ingenious people. Winckel-
inann goes so far as to contend, that the most finished

works of the Grecian masters ought to be studied in pre-

ference even to the works of nature. The reason as-

signed by the abbe for his opinion is, that the fairest

lines of beauty are more easily discovered, and make a

more striking and powerful impression, by their reunion
in these sublime copies, than when they are scattered far

and wide in the original of nature. Allowing, therefore,
the study of nature the high degree of merit it so justiy

claims, it must nevertheless be granted, that it leads to

true beauty by a much more tedious, laborious, and dif-

ficult path, than the study of the antique, which presents

immediately to the artist's view the object of his re-

searches, and combines in a clear and strong point of

light t^e various rays of beauty that are dispersed

through the wide domain of nature. But this reasoning

is too paradoxical to be admitted, without great allow-

ances for the peculiar creed of the writer.

Decline of Greek sculpture.

When the restless genius of the Grecians, and the ag-

gressive spirit of the Romans, conspired to the second
thraldom of the Greek states, and L. Mummius was
directed to lay siege to Corinth, the capture of a city so

famed as the repository of all that was most perfect in

the arts, provoked the avarice of the conqueror; who, by
transporting many of the most superb works of taste to

Rome, to grace his triumph, excited in his fellow-citizens

so insatiable an ardour of possessing treasure of the same
kind, as totally transferred the seat of the arts from
Athens to the growing metropolis of the world.

Sicyori, at the same period, had been ravaged by M.
Scaurus, and Sparta by Mur&naand Varro: and Greece
began.thus to be exhausted of all it once boasted in art.

Nor was the fate of the arts in Egypt more auspicious;

whence, after the defeat of the Seleucidae, they took re-

fuge in the court of Attalus; but then security was there

of short duration. On the death of Attains, his territory

devolved to the Romans; and the treasures of sculpture

which adorned his palace, were also tranferred to Rome.
Rome. After taking a view of the extinction of the

arts in Greece, we may find some satisfaction in direct-

ing our minds to the introduction of them at Rome, and
to the liberal encouragement which men of talents ex-

perienced even from their haughty and rapacious con-

querors.

Fasitelcs, a nam,- which has been confounded with

Praxiteles, was a native of Calabria; and cast in silver

a statue of Rose* us, the celebrated actor, as an infant

lying in a cradle, and entwined by a serpent, a situation

of danger from which his nurse is said to have preserved

him. Nearly about the same time, Archcsilaus and

Evander were in great request at Rome. Archesilaus

was patronized by the profuse and wealthy Lucullus; and

both these artists had gained celebrity by their works in

chalk; modelled probably from the finest antiques, as well

as being specimens of their own invention. A Venus,

made for Julius Csesar, and the restoration of a head of

Diana for a statue, the original work of Timotheus, the

contemporary of Scopas, by the command of Augustus,

are noticed by Pliny as their work, and ascertain their

jera, and their fame. Horace alludes to the superior

style of Evander in bas-reliefs.

Among the monuments of sculpture made at Rome, in

these last days of her republic, and certainly by Grecian

artists, are the two statues of the Thracian kings, as

prisoners at a triumph, in grey marble. These were

kings of the Scordisci, a rude people, who were defeated

by M. Licinius Lucullus. Exasperated by their repeated

perfidy, he commanded their hands to be cut off, a cir-

cumstance of cruelty represented in the marble, which

now remains in the museum of the capitol.

The statue of Pompey (now in the hall of the Spada

palace, but originally standing in the curia or basilica of
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Pompey), tit the base of which Caesar fell, affords a sin-

gular proof of a deviation from the known custom of the

Romans, who represented their living heroes in armour.

But the great triumvir is sculptured as a deified hero,

naked, and of colossal proportions.

Abbate Winckclmatm, with great ingenuity, asserts

the statue denominated Ciucinuatus at Versailles, and
another called Marcus Agrippa at Venice, to have been

of an earlier ajra than that of those celebrated Romans;
and shows, with sufficient evidence, that the style in

which they are executed is of a prior date.

We must now consider the arts as transplanted to Rome,
although still professed, almost exclusively, by Greek
sculptors. Julius Cajsar, who, while in a private station,

had made an extensive collection of intaglios, and small
figures in ivory and bronze; and who when dictator,

dedicated them as a public benefaction in the temple of

Venus Genitrix; may be said to have left the love of the

arts as an inheritance to the Romans.
Augustus, after lie assumed the imperial government,

dispatched Meinmius Regulus to collect front every city

of Greece the/statues yet remaining in them. His orders
were so well observed, that the finest pieces of sculpture

were brought to Rome, with a profusion by which his

palaces were crowded; and many were distributed in bis

numerous villas. The Olympian Jupiter, of Phidias,

composed of gold and ivory, was almost the only statue

that escaped; the artists of Greece asserting, that from
the state of its materials, it would not bear removal.

Augustus encouraged also the prevailing mode of re-

presenting in statuary the most distinguished characters
of the age, and placed many of their statues in public
situations of eminence.

Succeeding emperors followed the example of Augus-
tus. We are informed by Pausanias, that from the tem-
ple of Delphos only, five statues were transported to

Rome by Nero, who also employed Zenodorus to cast a
colossal statue of him in bronze 1 10 feet high.

Nero, however, indulged the pervcrscness of his taste

in gilding, and otherwise distinguishing, many of these

exquisite works.

The triumphal arch built by Titus, and the frieze in

the temple of Minerva, built by Domitian, give a very
favourable idea of the arts under those emperors.

In the sculpture of triumphal bas-reliefs and trophies,

the artists were particularly eminent. The architectural

plans adopted b'j Trajan were of such magnitude, that
men of every kind of talents were invited to signalize

themselves under his munificent patronage. His bridge
over the Danube, his triumphal arch at Ancoua, his fo-

rum including the column which now bears his name,
appear to have given employment to all the powers of
human skill.

Under the auspices of Hadrian, the successor of Tra-
jan, the arts maintained a progressive degree of excel-
lence. He was eminently accomplished, not only as an
admirer, but was himself an artist. Every province in

Greece enjoyed his munificence; and the temple of Jupi-
ter at Athens, which he restored, and that of Cyzicum,
on the shores of Propontis, which he built, were stupen-
dous monuments of imperial splendour. Having for
eighteen years been engaged [ n visiting the most distant
parts of the Roman empire, he resolved lo construct his

villa at Tivoli; in which, not only exact models of the

most celebrated buildings he had seen, should be erected,

but tiiat they should be furnished with originals, or the

finest copies of the most admirable statues. His correcc

judgment in all works of art contributed more to the ab-

solute superiority of this collection than the mere power
of expending unlimited treasures to procure it.

It was by Hadrian that the fashion of having portraits

in statuary was so generally extended amongst the noble

and opulent citizens of Rome. In his own villa at Tivoli

were placed, by his command, the statues and busts not

only of all his living, but of his deceased, friends. Of his

favourite Antinous, in various characters, there are in-

finite repetitions.. That most valued was found on the

Esquiline hill, and was placed by Leo X. in the Vatican:
but it has lately been described as Mercury, by the abate

Visconti. Another was found about 1770, in the Ther-
mal Maritime of Hadrian, near Ostia. It represents

Antinous in the mythological character of Abundance,
and is now in the collection of the Hon. J. Smith Barry,
ot Beaumont, in Cheshire.

Some curiosity w ill be excited to inquire the names of
those artists who were so constantly employed, and so
amply patronised, by Hadrian. Those only of Aristaeus,
Papias, and Zeno, occur on the plinths of fragments dis-
covered amongst the Tiburtine ruins.

We are now advancing rapidly to the decline of sculp-
ture among the Romans. Of the two Anton ines, M. Au-
relius appears to have been the greater friend of the arts.
His equestrian statue in bronze in the area of the capi-
tol, still defies the competition of the modern artists.
This last epoch includes the reigns of Trajan, Hadrian,
and the Antonines, and terminates within that of Corn-
modus. It was most remarkable for the character and
high-linishing of heads intended as portraits, particular-
ly of the imperial busts, as of M. Aurelius, Commodus
when young, and of Lucius Vcrug.
A statue, said to be of that degenerate monster Com-

modus, in the character of a young Hercules, is in the
Belvedere; but the superior style of the hair is a deci-
sive proof, according to the judicious Winckelmann, that
it is a genuine Hercules of much higher antiquity.

But a far inferior state of sculpture, in which none of
its pristine elegance could be traced, is apparent in the
bas-reliefs of two triumphal arches, erected at Rome in
the reign of Septimius Severus. The arts, however, can-
not be supposed to have declined so suddenly from a
scarcity of those persons who professed them; for many
portraits in marble, both of this emperor and his favou-
rite minister Plaufianus, afford a convincing proof, that
the sculptors were, many, yet that the art was in decay.
The several authors who have pursued this inquiry

with the most ample and critical investigation, are un-
decided in fixing the exact period of the extinction of
the arts at Rome. Some allow no proofs of their exis-
tence later than the Gordians; and by others they are
extended to the reign of Licinius Gallienus, in the £G8th
year of Christianity. Why the profession of the arts
should, in a great measure, cease, several causes have
been given; but the principal and most obvious one is,

that when Constantino determined to establish at By.
zantium another capital of the Roman world, he pillaged
the old metropolis of its most valuable statuary, to cm-
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hellish a rival city. Those ntics of Greece also which
were contiguous, supplied, of course, an easy prey. Im-
plicit credit perhaps is not to be give:) to an author of

such questionable veracity as Ce.irenus; but from him
we learn* that Oonstantine had collected the Olympic
Jupiter of Phidios, the Gnidian Venus of Praxiteles, and
a colossal Juno, in bronze, from her temple at Samos;
not to detail more of his catalogue. These, according

to Nicsetas, were broken id pieces, or meited down, at

the surrender of the Eastern empire, and its metropolis,

in 1204, to the French and Venetians. The four bronze

horses in the Duomo of St. Mark at Venice, were pre-

served from destruction, and transported in triumph.

From the reigns of the first Byzantino emperors, to

the immediate successors of Theodosius, we may per-

ceivc a ray of their former genius still animating the

Greek artists. The historical column of Arcadius rose

in no very unequal emulation of those of Trajan and an-

tonine at Rome. But from many epigrams of the Antho-

logia, it is evident that able artists were to be found; and

it may be candid to suppose, that such praise was not,

in every instance, extravagant or unmerited. At the

same time that Rome was laid waste by the Goths, the

works in bronze by the artists at Constantinople were

held in considerable estimation.

In the conclusion of his history of the Decline and

Fall of the Roman Empire, the erudite Gibbon has giv-

en a perspicuous account of the causes to which the ru-

ins of Rome may be ascribed.

During the fifteenth century, Petrarch and Poggius,

the celebrated Florentine rhetorician and lawyer, very

eloquently described the dilapidation by which they were

surrounded in their view of the imperial city, after many
centuries of injury sustained from the Goths, the zeal of

the primitive Christians, the cival wars of her own no-

bility, and the waste of materials, or the gradual decay

of time.

Poggius" asserts, that six perfect statues only remain-

ed, of all the former splendour of the mistress of the

world. Four were extant in the baths of Constantine;

the others were that now on the Monte-cavollo, and the

equestrian statue of M. Aurelius. Of these five were of

marble; the sixih and last is of bronze.

Poggius was the first collector of antique statues; and

from him the great Cosmo de Medici acquired a love of

the arts, and learned to enrich his cabinet with their

productions. His successors, with hereditary emulation,

exerted every power of wealth and influence, to render

that cabinet the envy of Europe.

An investigation of the remains of Roman grandeur,

so long and sedulously pursued, was rewarded by fre-

quent discoveries of the finest antique scuptures; and
r he artists of the modern schools established at the Flo-

rence, gave the first proofs of their ingenuity in restor-

ing and adapting those precious fragments.

Many curious particulars relative to the discovery of

antique statues in the sixteenth century, may be found

in Ficoroni, in an account by Flaminius Vacca. printed

at the end of Nardini's Roman Antica, and in Monti'au-
< on. Several of these ate also to be found in Dallaway's
Anecdotes, from which many parts of this account ef the
aits have been selected.

Modern art of sculpture.

Of the seuTptors of the modern school, the first who
are deserving of notice are Niccolo Pilani, and his son
Giovanni, whose works in bas-relief became the princi-

pal ornameuts of the cathedrals which were built in Italy

in their time. They were born at Pisa, and flourished

in the middle of the 15th century. To their names is to

be added that of Niccolo dell' Area.

To these succeeded Donatello, born at Florence, in

1393, whom an Italian author calls the reviver of sculp-

ture: and Lorenzo Ghiberti, celebrated for his admira-
ble bas-reliefs in bronze on the gates of the Baptistery
of St. John at Florence, of which Michael Angelo said,

that they deserved to be the gates of Paradise. The
compartments of these gates are filled with subjects tak-
en from the Old Testament. The accompanying orna-
ments of fruits, flowers, &c. are of the most exquisite

workmanship.
The list of succeeding sculptors, in Tuscany, is very

numerous. Those of the greatest celebrity are Michael
Angelo Buonaroti, no less eminent in sculpture than in

painting; Baccio Bandinelli; Niccolo; called il Tribolo;

Gulielmo della Porta; Jacopo Sansovino; Annibale Foa-
tana; Benvenuto Cellini; Mont Orsoli; Giambologna,
&c. &c.

To these is to be added the name of Propertia di Ros-
si distinguished as much by her misfortunes as her tal-

ents. Her history is singularly interesting, if the cir-

cumstances related of her are authentic.

Propertia di Rossi was born at Bologna, at the close

of the fifteenth century. She was not only versed in

sculpture, but had reached also no common excellence iu

music. Her first works were carvings in wood, and on
peach-stones, eleven of which were in the museum ofthe

marquis Grassi at Bologna, each representing on one
side one of the apostles, and on the other several saints.

In these minute attempts having gained universal ap-

plause, she then gave a public proof of her genius in a

work of considerable importance, which she finished in

marble, for the front of the cathedral of St. Petronius.

A bust of count Guido Pepoli was likewise greatly ad-

mired. The rules of perspective and architecture were
equally familliar to her. With all these talents, and a

fame unrivalled by her sex, Propertia was most unfor-

tunate. In early life she had been married without sym
pathy, and had fixed her affections on one whose heart

was totally insensible. While her health was daily

yielding to despair, she undertook the bas-relief, repre-

senting the story of Joseph and Potipbar's wife, which
forms the principal subject of the work above-mentioned,

belonging to the church of St. Petronius. It was at once

a monument of her hopeless passion, and of her admira-

ble skill.

The juvenile talents of Michael Angelo were display-

ed in the imitation, first of Donatello, and next of the

antique; hut he soon formed his own distinct style,

consistent with the character of his native genius.

This style was, like his painting, invariably grand.

His anatomical knowledge was at all times conspicuous,

and the display of it sometimes exceeded the just bounds.

His works in various cities of Italy are numerous. The
principal ones are at Rome and Florence. In the for-
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mer city, the monument of Julius II. in the church of St.

Pietro in Vincoli, (which comprises the well-known sta-

tic ofMoses) and the celebrated work of the Pieta, in a

chapel in St. Peter's, are worthy of the highest admira-

tion. At Florence, his greatest work is in the sacristy

of St. Lorenzo, where lie has placed the statues of the

dukes Lorenzo and Gluliano Medici, together with

four emblematic figures of Night, Day, Twilight, and

Dawn.
The superior genius of this great artist established

the school of sculpture in Florence; and his successors

were, for a long period, little more than imitators of his

style. But although they succeeded in giving to their

figures an appearance of anatomical knowledge, they

were far from equalling their great exemplar in his pro-

found conception of the principles of art. They may of

course all be considered as his inferiors in a line which

he had marked out for them.

With the decline of the republic of Florence, the arts

also sunk to decay, or took their flight to Rome, where

Algardi became the author of a new style, by studying

to unite the effects of painting with those of sculpture,

and thus deserting the real intent of his art; which is to

imitate the forms, not the appearances, of objects, the

latter being the province of painting.

By these means sculpture assumed, under the hands

of Algardi, a mannered air, which it has never since

wholly lost.

One of the most extraordinary works of Algardi, is a

large bas-relief, placed over an altar in St. Peter's

church; in which he has represented St. Peter and St.

Paul in the air, averting by their menaces the haughty

Attila, who was advancing to the attack of Rome. The
principal figures in this singular work are of the high-

est relievo; those which are supposed less in front

are in mezzo-rclicvo; and in the others the degree of re-

lief is proportionally diminished, until the most distant

figures arc only marked with a simple line. This was
considered in his time as the mode of perfecting bas-re-

lief; and Pope Innocent the Tenth rewarded the artist

with a present of 30,000 Roman crowns.

To Algardi succeeded Lorenzo Bernini, born in 1598,
who, pursuing the track which Algardi had begun, and
distinguishing himself at an early age by extraordinary
maturity of talents, consulted ever afterwards no other
rules than the indulgence of his own fancy, and sought
celebrity from the flights of caprice and extravagance.
His first group was Apollo and Daphne, at the moment
that the in mph begins to exhibit the change from her
natural form to that of the laurel-tree. The figures are
remarkably Jight and graceful, and the fame which this

work acquired for its author was of the most excessive
degree. His latter works at Rome were the celebrated
chair of St. Peter's church, the monument of the popes
Urban the Eighth and Alexander the Seventh, the eques-
trian statue of Constantino, and the fountain in the Piaz-
za Navoria.

The sculptors who followed were the imitators some-
times of one, and sometimes of the other, of these two
masters.

At the same period flourished Francois du Quesnoy,
called Fianimingo, unrivalled in the beautiful and tender
forms of his infantine figures. In his statue of Saint

Susanna, he proposed to imitate the simplicity of the

antique; and succeeded (says Mengs) in imitating the

superficial appearance, but not the essential maxims, of

tiie ancients.

Rusconi is the last sculptor worthy of particular no-

tice, until the appearance of Antonio Canova, a Vene-
tian, now living, and whose productions exhibit talents

of a very extraordinary rank. Many accounts of his

works, are to be found in the relations of modern travel-

lers.

Of a date very little later than the revival of art at

Florence, is the commencement of its cultivation in

France. While Michael Angelo was disclosing his

wonderful powers at Rome, under the pontificate of Leo
the Tenth, Jean Goujon attracted the admiration of Pa-
ris, in the reign of Francis the First, and continued to

receive it in that of Henry the Second. His name is fre-

quently placed in competition with the sculptors of the
Italian school. « The works of Goujon (says a French
writer) recal to our view the simple and sublime beau-
ties of the antique." His figures were however more
esteemed on the score of grace than of correctness. He
excelled particularly in works of mezzo-relievo. The
Fontaine des Saints Inuoccns, in the Rue St. Dennis at
Paris, is an instance of his merit in this kind; as is also
the tribune, supported by colossal Caryatides, in the
Salle des Cent Suisses at the Louvre.

Girardon, born in 1627, was at once (like the preced-
ing artist) a sculptor and architect. His works were
admired for the correctness of design, and beauty of
composition; and he was said by his countrymen to have
produced chefs- d'eeuvres only. The magiiificicnt mau-
soleum of cardinal Richelieu in the church of the Sor-
bornne, the equestrian statue of Louis the Fourteenth in
the Place Vendome, and numerous statues and groups
in the gardens of Versailles, are testimonials of his
merit.

Cotcmporary in age and fame with Girardon, was
I uget, born at Marseilles, in 1622, and denominated by
Louis the Fourteenth "the Inimitable." He studied
from the age of 16 to 21, in Italy, where he distinguish-
ed himself equally for the quickness of his talents, and
Ins extraordinary diffidence in them. Soon after his
return to his own country, he was invited to Paris hy
M. Colbert, and executed many admirable works, pajr-
ticolarlj the groups of Milo, and of Andromeda rescued
by Perseus, in the Park of Versailles. His works are
celebrated by the French for their elevated taste, cor-
rectness ot drawing, nobleness of character, and in ge-
neral the most happy fertility of genius. His artful
disposition ol drapery for the display of the form beneath
it, is much admired. Pugct's reputation was at its
height when Bernini became eminent at Rome; and it
is not mure creditable to one than to the other of these
sculptors, that when Louis the Fourteenth sent an invi-
tation to Bernini to come to Paris, that artist replied,
that the king of Fiance had no occasion for his tab nts,
while he had such a sculptor as Puget in Ids dominions.
The other countries on the continent having chiefly

received tiie rudiments of art from lie two already men-
tioned, have cultivated a similar taste in most o"( their
works ol sculpture. Many artists, however, have ap-
peared earthy of high praises: aud in modern da>s the
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names of Zauncr in Vienna, Serge] in Stockholm, And
Koslovski in Petersburg!), stand high in estimation.

1 1 is now requisite to turn our attention to England;
where, although the early period of the kingdom have

left many memorials of the talents of our artists, the

present school of sculpture is of a xevy recent date.

From the time of the Reformation the art of sculpture

has been almost wholly in the hands of foreign artists.

Gibber, Gibbons, Rysbrack, Scheemaker, Robillac, and
some others, were employed on all public occasions to

the exclusion of native artists.

The principal works of Gibber, are the statues on the

front of Bedlam, those of several of our kings round the

Royal Exchange, and others at Chatsworth and Cam-
bridge. He was the father of the celebrated dramatic
writer Colley Gibber.

Of Gri tiling Gibbons is a statue in bronze of James
II. now in Scotland-yard, in the Roman costume. In

minute ornaments, carved in wood, Gibbons has few
equals. His works of that kind are frequent: some of

the I) est arc at Lord Egremcnt's at Petworth, Windsor,
and the duke of Norfolk's at Holm Lacey. In the chapel

of Trinity-college, Oxford, are other striking proofs of

his genius.

'

Rysbrack's first appearance in England was about
the year 17^.0, when the statuaries of Paris, particular-

ly Le Pautre, Vanclcvc, Bouchardon, and Le Gros, en-

joyed the first reputation, and had many scholars, whose
invention was exhausted in the classical fopperies of the

royal gardens. Wherever he acquired the elements of

his art, he displayed talents of a masterly artist in En-
gland. His bronze equestrian statue of king William
at Bristol, and his monument of bishop Hough in Wor-
cester-cathedral, are counted among his superior works.

Some of the busts by bis hand are, John Baliol, king

of Scots, at Baliol college; Alfred, at the university,

finished by Wilton; Gibbs, the architect, in the Radcliff

library; Dr. R. Friend, archbishop Boulter, and proba-

bly the busts of George I. and II. at Christ-church.

Scheemakers has left many valuable works: his statue

of Shakspeare, on the monument of our immortal bard,

iu Westminster-abbey, procured him the greatest cele-

brity.

Roubillac was a native of Lyons, a city which has

given birth to several French sculptors; to Coysevox,

N. Coustou, and 1'Amoureux, the cotemporary of Rou-

billac, and with some probability his fellow- scholar un-

der Coustou. There is a want of simplicity in the

works of this artist, from which the celebrated statue of

Newton at Trinity-college, Cambridge, is by no means

exempt.
Mr. Nightingale's monument in Westminster- abbey,

says Walpole, although finely thought and well executed,

is more theatric than sepulchral.

At Christchurch are fine busts of Dr. Matthew Lee,

Dr. R. Frewen, and one of the Founders at All-souls.

Since the time of the foreign artists above mentioned,

many eminent English sculptors have appeared, whose
works are to be found in our churches and other public

buildings. Wilton, Nollekens, Banks, Bacon, Flaxman,
Westmacott, are some of the most conspicuous names of

our modern school. Wilton executed some good monu-
ments in Wcstminster-^bbey; Nolle-kens has established

a fame which has stood the test of a long life of constant
practice, and remains undiminished.
The characteristic merits of Batiks and Bacon are

thus described by Mr. Hoare, in his Inquiry into the

State of The Arts in England. "Banks was among those
• who most zealously sought the enlargement of profes-

sional knowledge in the stores of Rome. A mind ardently
roused to competition with the works of excellence which
he beheld, and a hand trained from infancy to a ready
expression of 'his conceptions, imparted to his produc-
tions an air of ancient art.

" Bacon's genius was of native growth; he traversed

no distant regions for improvement of his art, but drew
from the researches of others sufficient food for an active

and ready fancy. His conceptions were quick and spark-
ling, his execution polished, and his whole work charac-
teristically graceful."

The sculpture of Flaxman denotes a chaste and cor-

rect taste, founded on the most critical study of the works
of Grecian art.

Westmacott is an able pupil of the Venetian Canova.
England also boasts her female sculptors. The Hon.

Mrs. Darner* and the illustrious actress Siddons, have
shown distinguished talents in this art.

SCURVY. See Medicine.
SCUTAGE was anciently a tax imposed on such as

held lands, &c. by knight's service, towards furnishing
the king's army: hence scutagio habendo was a writ that

lay for the king, or other lord, against tenants holding

by knight's service, to serve in person, or send a suffi-

cient man in their room, or pay a certain sum, &c.
SCUTELLARIA, scull-cap, a genus of the gymno-

spermia order, in the didynamia class of plants, and in

the natural method ranking under the 40th order, perso-

natse. The calyx is short, tubulated, has the mouth en-

tire, and close after flowering. There are two species

in Britain, the galericulata and minor. 1. The galericu-

lata, blue scull cap, or hooded willow-herb. It grows on

the banks of rivers and lakes, is bitter, and has a garlic

smell. 2. Minor, little red scull-cap, or willow-herb.

The stalks are about eight inches high; the leaves are

heart-shaped, oval; the flowers are purple. It grows in

fens, and on the sides of lakes. There are fourteen other

species.

SCUTTLES, in a ship, square holes cut in the deck,

big enough to let in the body of a man, serving to let

people down into any room below upon occasion, or from

one deck to another. They are generally before the

main-mast, before the knight in the fore-castle; in the

gun-room, to go down to the stern-sheets; in the round-

house, to go down into the captain's cabin, when forced

by the enemy in a fight aloft. There are also some
smaller scuttles, which have gratings over them: and all

of them have covers that people may not fall down through

them in the night.

Scuttle is also a name given those little windows and

long holes which arc cut out in cabins to let in light.

SCYLLARUS, a genus of insects, according to Fa-

bricius, of the order aptera; but by th? Linnsean system

it is ranked with the genus cancer. See Plate CXXI.
Nat. Hist. fig. 558.

SCYLLjEA, a genus of insects of the order vermes

mollusca. The generic character is, body compressed,
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and grooved along tlic bark; month consisting of a ter-

minal toothless aperture; tentacula three on each side,

and placed beneath. There are two species.

SCYTUROPS, a genus of birds of the order pic#.

The generic character is, bill large, convex, sharp-edged,

channelled at the sides, hooked at the point; nostrils

naked, rounded at the base of the bill; tongue cartilagi-

nous, split at the point; feet climbers. There is but a

single species, viz the psittacus, which inhabits New
South Wales; the size of a crow, but from the length of

the tail measures 26 inches long.

SEA, in a strict sense, signifies a large portion of wa-

ter almost surrounded by land, as the Baltic and Medi-

terranean seas: but it is frequently used for that vast

body of water which encompasses the whole earth. See

Ocean.
What proportion the superficies of the sea bears to that

of the land, cannot easily be ascertained. Buffon has

supposed that the surface of our globe is equally divided

between land and water, and has accordingly calculated

the superficies of the sea to be 85,490,506 square miles.

But it is now well known that the ocean covers much
more than half of the earth's surface. Buffon believed

the existence of a vast southern continent, which captain

Cook has shown to be visionary. It was this circum-

stance which misled him. According to the most accu-

rate observations hitherto made, the surface of the sea
is to the land as three to one; the ocean, therefore, ex-

tends over 128,235.759 square miles, supposing the su-

perficies of the whole globe to be 170,981,012 square
miles. To ascertain the depth of the sea is still more
difficult than its superficies; both on account of the nu-

merous experiments which it would he necessary to make,
and the want of proper Instruments far that purpose.

Bevond a certain depth the sea has hitherto been found
unfathomable; and though several vevy ingenious me-
thods have been contrived to obviate this difficulty, none
of Iheiu has completely answered the purpose. We know
in general that the depth of the sea increases gradually

as we have the shore; but if this continued beyond a
certain distance, the depth in the middle of the ocean
would be prodigious. Indeed the numerous islands every
where scattered in the sea demonstrate the contrary, by
showing us that the bottom of the water is unequal like

the land; and that, so far from uniformly sinking* it

sometimes rises into lofty mountains. If the depth of the

sea is in proportion to the elevation of the land, as has
generally been supposed, its greatest depth will not ex-

ceed five or six miles, for there is no mountain six miles

perpendicular above the level of the sea. The sea has
never been actually sounded to a greater depth than a

mile and sixty-six feet; every thing beyond that- there-

fore rests entirely upon conjecture and analogical rea-

soning, which ought never to be admitted to determine
a single point thai can be ascertained by experiment, be-

cause, when admitted, they have too often led to false

conclusions. Along the coasts, where the depth of the

sea is in general well known, it has always been found
proportioned to the height of the shore: when the coast
r\ high and mountainous, the sea that washes it is deep;
when, on the contrary, the coast is low, the water is

shallow. Whether this analogy holds at a distance from
the shore, experiments alone can determine.
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To calculate the quantity of water contained in the

sea, while its depth is unknown, is impossible. But if wo
suppose with Buffon that its medium depth is the fourth

part of a mile, the ocean, if its superficies is 128,235,759

square miles, will contain 52,058,939.75 cubic miles of

water.

Let us now endeavour to compute the quantity of water

which is constantly discharged into the sea. For this

purpose let us take a river whose velocity and quantity

of water are known, the Po, for instance, which, accord-

ing to Riccioli, is 1000 feet (or 100 perches of Boulogne)

broad, ten feet deep, and runs at the rate of four miles

in an hour; consequently that river discharges into the

sea 200,000 cubic perches of water in an hour, or 4.800,

000 in a day. A cubic mile contains 125,000,000 cubic

perches; the Po therefore will take twenty-six days to

discharge a cubic mile of water into the sea. Let us

now suppose, what is perhaps not very far from the

truth, that the quantity of water which the sea receives

from the livers in any country is proportioned to the ex-

tent of that country. The Po from its origin to its month
traverses a country 380 miles long, and the rivers which
fall into it on every side rise from sources about sixty

miles distant from it. The Po, therefore, and the rivers

which it receives, water a country of 45,600 square,

miles. Now since the whole superficies of the dry land
is about 42,745,253 square miles, it follows, from our
supposition, that the quantity of water discharged by all

the rivers in the world, in one day, is thirty-six cubic
miles. If, therefore, the sea contains 32,058,939 cubic
miles of water, it would take all the rivers in the world
2439 years to discharge an equal quantity.

It may seem surprising that the sea. since it is conti-
nually receiving such an immense supply of water, does
not visibly increase, and at last cover the whole earth.
But our surprise will cease, if we consider that the
rivers themselves are supplied from the sea, and that
they do nothing more than carry back those waters
which the ocean is continually lavishing upon the earth.
Dr. Halley has demonstrated that the vapours raised
from the sea and transported upon land are sufficient to
maintain all the rivers in the world. The simplicity of
this great process is astonishing: the sea not only con-
nects distant countries, and renders it, easy to transport
the commodities of on* nation to another, but its waters
rising in the air descend in showers to fertilise the earth
and nourish the vegetable kingdom, and collecting into
rivers flow onwards, bringing fertility and wealth and
commerce along with them, and again* return to the sea
to repeat the same round.
As the sea covers so great a portion of the globe, we

should no doubt, bv exploring its bottom, discover avast
number of interesting particulars.' Unfttrturiately, in the
greater part of the ocean this has hitherto been impossi-
ble. Part, however, has been examined; and Ihe dis-
coveries which this examination has produced may ena-
ble us to form some idea at least of the whole. The bot-
tom of the sea, as might have been conjectured indeed
beforehand, hears a great resemblance to the surface of
the dry land, being, like it. full of plains rocks, caverns
and mountains; some of which are abrupt and almost
perpendicular, while others rise with a gentle declivity
and sometimes tower above the water and form islands
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Neither do (lie materials differ which compose the bot-

lom of the sea and (lie basis of the dry land. If vvc dig

to a considerable depth in any part of the earth, we uni-

formly meet with rock; the same thing holds in the sea.

The strata too are of the same kind, disposed in the

same manner, and form indeed but one whole. The same
kind of mineral and bituminous substances are also

found interspersed with these strata; and it is to them
probably that the sea is indebted for its bitter taste.

Over these natural and original strata an artificial bed

has pretty generally been formed, composed of different

materials in different places. It consists frequently of

muddy tartareous substances firmly cemented together,

sometimes of shells or coral reduced to powder, and
near the mouths of rivers it is generally composed of fine

sand or gravel.

The ocean differs more in saltness in different climates

towards the equator than nearer the poles. This seems to

arise from the different quantities of water which are eva-

porated, in proportion to those which fall in rain. One
pound of sea-water in the Baltic yields about a quarter

of an ounce of salt; near Holland half an ounce; and in

the British seas about two ounces. Boyle has also ob-

served, that in places of great depth the water is saltest

at the bottom.

In the voyage made towards the north pole in 1775, it

was found that the sea-water at the Nore contained not

quite one thirty-sixth of salt; at the back of Yarmouth

sands, not quite one thirty-second; off Flamborough

Head, rather more than one twenty-ninth; off Scotland,

rather less than one twenty-ninth; latitude 74°, at sea,

one twenty-ninth; and in latitude 78°, rather less than

one twenty-eighth.

The cause of the saltness of the ocean has been a sub-

ject of investigation among philosophers in almost all

ages, but it still remains in great obscurity. There can

be little doubt that a large quantity of saline matter ex-

isted in this globe from the creation; and, at this day,

we find immense beds of sal gem, or common salt, buried

in the earth, particularly at Cracow; but whether these

collections have been derived from the ocean, and depo-

sited in consequence of the evaporation of its waters in

certain circumstances; or whether the ocean was itself

originally fresh, and received its salt from collections of

saline matter, situated at its bottom, or from that brought

by the influx of rivers; cannot now be ascertained. No
iiccurafe observations on the degree of saltness of the

ocean in particular latitudes were made till the present

century, and it is not possible, therefore, to ascertain

what was the state of the sea at any considerable dis-

tance of time, nor, consequently, whether its degree of

saltness increases, dec-cases, or is stationary. B>om

differences among aquatic animals, however, some of

which seem adapted to salt water, and some to fresh, it

is probable, that both these states of water existed from

the creation of* the world. We know, it is true, that

some kiuds of fish, as salmon, are capable of existing

botii in fresh and in salt water, and that habit has a pow-

erful influence over all animals; but this is not sufficient

to refuLe the main fact, that some kinds of fish thrive

only in salt water, others i') fresh; some in standing pools,

and others in rapid currents.

That excellent philosopher and chemist, the bishop
2

of Landaff, has recommenced a most simple and "easy
mode of ascertaining the saltness of the sea in any lati-

tude; and as the language, in point of perspicuity and
correctness, cannot be improved, we take the liberty of
inserting it in his own words:

*' As it is not every person who can make himself ex-
pert in the use of the common means of estimating the
quantity of salt contained in sea-water, I will mention a
method of doing it which is so easy and simple, that
every common sailor may understand and practise it,

and which, from the trials I have made of it, seems to be
as exact a method as any that has yet been thought •f.

Take a clean towel or any other piece of cloth, dry it

well in the sun or before the fire, then weigh it accu-
rately, and note down its weight; dip it in the sea water,
and when taken out, wring it a little till it will not drip,
when hung up to dry; weigh it in this wet state, then
dry it either in the sun or at the fire, and, when it is per-
fectly dry, weigh it again. The excess of the weight of
the wetted cloth above its original weight, is the weight
of the sea-water imbibed by the cloth; and the excess of
the weight of the cloth after being dried, above its origi-

nal weight, is the weight of the salt retained by the cloth*

and by comparing this weight with the weight of the sea-

water imbibed by the cloth, we obtain the proportion of
salt contained in that species of sea- water.

«< Whoever undertakes to ascertain the quantity of
salt contained in sea water, either by this or any other
method, would do well to observe the state of the weather
preceding the time when the sea-water is taken out of

the sea, for the quantity of salt contained in the water
near the surface may be influenced both by the antece-

dent moisture and the antecedent heat of the atmosphere

Whether the sea is Salter or not at different depths,

notwithstanding Mr. Boyle's observations before quoted,

has not yet been properly ascertained; but that its tem-

perature varies considerably in proportion to the depth

we have decisive proof.

« With respect to the temperature," says bishop Wat-
son, " of the sea at different depths, it seems reasonable

enough to suppose, that in summer time it will be hotter

at the surface than at any considerable depth below it,

and that in winter it will be colder.

"Mr. Wales describes the instrument he made use of

for trying the temperature of the sea at different depths,

in the following terms: *The apparatus for trying the

sea-water at different depths consisted of a square wood-

en tube of about eighteen inches long and three inches

square externally. It was fitted with a valve at the bot-

tom, and another at the top, and had a contrivance for

suspending the thermometer exactly in the middle of it.

When it was used it was fastened to the deep sea-line,

just above Jthe lead, so that all the way as it descended

the water had a free passage through it, by means of the

valves which were then both open; but the instant it be-

gan to be drawn up, both the valves closed by the pres-

sure of the water and of course the thermometer was

brought up in a body of water of the same temperature

with that it was let down to.' With this instrument,

which is much the same with one formerly described by

Mr. Boyle, in his observations about the saltness of the

sea, water was fetched up from different depths, aud its
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temperature accurately noticed, in different seasons and

latitudes.

"August 27, 1772, south latitude 24° 40'. The heat

of the air was 72$,—of the water at the surface 70,—of

water from the depth of 80 fathoms 68.

*( December 27, 1772, south latitude 58°, 21'. The
heat of the air was 31,—of the water at the surface 32,

of water from the depth of 160 fathoms 33§.
" In the voyage to the high northern latitudes before

mentioned, they made use of a bottle to bring up water

from the bottom, which is thus described: «The bottle

had a coating of wool, three inches thick, which was

wrapped up in an oiled skin, and let into a leather purse,

nnd the whole inclosed in a well-pitched canvas bag, firm-

ly tied to the mouth of the bottle, so that not a drop of

water could penetrate to its surface. A bit of lead shap-

ed like a cone, with its base downwards, and a cord fix-

ed to its small end, was put into the bottle; and a piece

of valve leather, with half a dozen slips of thin bladder,

were strung on the cord, which, when pulled, effectual-

ly corked the bottle on the inside.' We have here put

down two of the experiments which were made during

thatvoyage.
"August 4, 1773, north latitude 80°. 30'. The heat

of the air was 32,—of the water at the surface 36,—of

water fetched up from the depth of 60 fathoms under the

ice 39.

"September 4,1773, north latitude 65°. The heat

of the air was 66|, of the water at the surface 55,—of

water from the depth of 683 fathoms 40.

" It appears from all these experiments that, when

the atmosphere was hotter than the surface of the sea,

the superficial water was hotter than that at a great

depth: and when the atmosphere was colder than the

surface of theseaj, it is evident that the superficial water

was somewhat colder than at a considerable distance be-

low it."

Sea-water may be rendered fresh by freezing, which

excludes or precipitates the saline particles; or by distil-

lation, which leaves the salt in a mass at the bottom of

the vessel. Upon these principles, a mode of obtaining

a supply of fresh water at sea was recommended some
years ago to the admiralty, by Dr. Irving. It consisted

in only adapting a tin tube of suitable dimensions to the

lid of the common ship's kettle, and condensing the steam

in a hogshead which served as a receiver. By this mode
a supply of twenty-five gallons of fresh water per hour

might be obtained from the kettle of one of our ships of

war.

The sea shall he open by the laws of England, to all

merchants. The main sea beneath the low-water mark,
and round England, is part of England, for there the ad-

miralty has jurisdiction. 1 Inst. 160.

SEAL, is either in wax, impressed wii* a devise and
attached to deeds, &c. or the instrument with which the

wax is impressed. Sealing of a deed, is an essential

part of it; for if a writing is not sealed, it cannot be a

deed. See DEED,

SE.A Lfcli, an officer in chancery, appointed by the lord

chancellor or keeper of the great seal, to seal the writs

and instruments there made in his presence.

SEALING, in architecture, the fixing a piece of wood

S E B

or iron in a wall with plaister, mortar, cement, lead, and

other solid binding.

SEAMEN: by various statutes, sailors having served

the king for a limited time, are free to use any trade or

profession, in any town of the kingdom, except in Ox-

ford or Cambridge.

By 2 Geo. II. c. 36, made perpetual by 2 Geo. III. c,

31, no master of any vessel shall carry to sea any sea-

man, his own apprentices excepted, without first enter-

ing into an agreement with such seaman for his wages:

such agreement to be made in writing, and to declare

what wages such seaman is to receive during the whole

of the voyage, or for such time as shall be therein agreed

upon; and such agreement shall also express the voyage

for which such seaman was shipped to perform the same.

The provisions ofthis act are enforced by a penalty of ten

pounds for each mariner carried to sea without such

agreement, to be forfeited by the master to the use o-f

Greenwich-hospital. This agreement is to be signed

by each|mariner within three days after entering on board

such ship, and is, when executed, binding on all parties.

SEAM or Seme of corn, is a measure of eight bush-

els.

Seam of glass, the quantity of 120 pound, or 24 stones

each five pounds weight. The seam of wood is a horse-

load.

Seams of a ship, are places where her planks meet

and join together. There is also a kind of peculiar seam
in the sowing of sails, which they call monk-seam; the

other seam of a sail is the round seam, so called from its

being round like the common seams.

SEARCHER, an officer of the customs, whose busi-

ness is to search and examine all ships outward-bound,

to see whether they have any prohibited or unaccustomed
goods on board.

SEASIN, or Seasing, in a ship, the name of a rope

by which the boat rides by the ship's sides when in the

harbour, &c.

SEBATS. As the sebacic acid was, strictly speak-
ing, unknown till the late experiments of Thenard, the

description of the sebats published by former chemists

cannot be admitted as exact till they are verified by a

new examination. These salts of cotirse are unknown,
if we except the few fads pointed out by Thenard. This
chemist, however, has announced his intention of publish-

ing a detailed account of them.

1. When sebacic acid is droptinto barytes water, lime

water, or strontian water, it does not render these liquids

turbid. Ilence we learn, that the sebats of the alkaline

earths are soluble in water.

2. The alkaline sebats are likewise soluble. Sebat of

potass has litlc taste, does not attract moisture from the

air; and when sulphuric, nitric, or muriatic acid is poni-

ed upon it, sebacic acid is deposited. When the concen-

trated solution of this salt is mixed with any of these

acids, it becomes solid from the crystallization of the se-

bacic acid.

SEBACIC Acin. Chemists had long suspected that

an acid could be obtained from tallow, on account of the

acrid nature of the fumes which it emits at a high tem-
perature; but it was M. Grutzmachcr who first treated
of it particularly in a dissertation De Ostium Medulla,
published in 1748. Mr. Rhodes mentioned it in 175S;
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Segnnr published a dissertation on it in 1754; and Crell

examined its properties very fully in two dissertations

published iti the Philosophical Transactions for 1780

and 1782. it was called at first acid of fat, and after-

wards sebacic acid.

But at the period when these chemists made their ex-

periments, the characteristic properties of the different

acids were not sufficiently known to enable them to dis-

tinguish acids from each other with precision. Thenard

examined the subject in 1801, tried all the processes of

Crell and Guyton Morveau, and found that the acids

procured by them were either acetic, or the acid employ-

ed in the process. Real sebacic acid had hitherto escap-

ed tire examination of chemists. It may be procured by

the following method, for which wc are indebted to The-

natd.

1. Distil hog's lard, wash the product with hot water,

separate this water, and drop into it acetat of lead. A
flaky precipitate appears, which is to be washed and

dried, mixed with sulphuric acid, and heated. A melt-

ed substance analogous to fat, swims on the surface,

which is to be carefully separated. This substance is

sebacic acid. It may be dissolved in hot water, and on

cooling crystalline needles are deposited. This acid may
be obtained also by evaporating the water employed in

washing the product of distilled hog's lard. Or this wa-

ter may be saturated wi h potass, and afterwards pre-

cipitated with acetat of lead as above. Its properties are

the following.

2. It has no smell, its taste is slightly acid, and it red-

dens the tincture of turnsole. When heated it melts like

tallow. It is soluble in cold, but much more soluble in

hot water. Boiling water saturated with it becomes solid

on cooling; alcohol also dissolves it abundantly. It crys-

tallizes in needles; but by proper precautious it may be

obtained in long, large, and very brilliant plates.

It occasions a precipitate in the acetat and nitrat. of

lead, the nitrat of silver, the acetat and nitrat of mer-

cury. It forms peculiar salts with the alkalies and earths.

It does not render lime water, barytes, or stroutian wa-

ter turbid, Sebat of potass has little taste, does not at-

tract moisture from the air; and when sulphuric, nitric,

or muriatic acid is poured upon it, sebacic acid is depo-

sited: when its solution is concentrated and mixed with

any one of these acids it becomes solid.

SECALE, rye, a genus of the digynia order, in the

triandria class of plants; and in the natural method

ranking under the 4th order, gramina. The calyx is a

glume of two leaves, which are opposite to one another,

erect, linear, pointed, and less than the corolla. The

corolla consists of two valves, the exterior of which

ends in a beard. There are four species: the villosum,

orientale, creticum, and cercale. The villosum, or wood

ryegrass, is distinguished by a calyx with wedge-shap-

ed scales, and by the fringe of the glume being woolly.

The glumes of the orientale are shaggy, and the scales of

the calyx are shaped like an awl. The glumes of the cre-

ticum are fringed on the outside. The cercale, or com-
mon rye, has glumes with rough fringes. It is a native

of the island of Candia, was introduced into England
many ages ago, and is the only species of rye cultivated

in this kingdom. There are, however, two varieties, the

winter and spring rye.
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The winter rye, which is larger in the grain than the

spring rye, is sown i.i autumn at the same time with
wheat, atid sometimes mixed with it; but as the rye ri-

pens sooner than the wheat, this method must be very
exceptionable. The spring rye is sown along with the

oats, and usually ripens as soon as the winter rye; but
the grain produced is lighter, and it is therefore seldom
sown except where the autumnal crop has failed.

Rye is commonly sown on poor, dry, limestone, or
sandy soils, where wheat will not thrive. By continu-
ing to sow- it on such a soil for two or three years, it

will at length ripen a month earlier than that which has
been raised for years on strong cold ground.

Bye is commonly used for bread either alone or mix-
ed with wheat. This mixture is called meslin, and was
formerly a very common crop in some parts of Britain.

Mr. Marshall tells us, that the farmers in Yorkshire
believe that this mixed crop is never affected by mildew,
and that a small quantity of rye sown a.Jmng wheat will

prevent this destructive disease. Rye is much used for

bread in some parts of Sweden and Norway by the poor
people. About a century ago rye-bread was also much
used in England; but, being made of a black kind of rye,
it was of the same colour, clammy, \evy detergent, and
consequently not so nourishing as wheat.
Rye is subject to a disease which the French call er-

got, and the English horned rye; which sometimes bap-
pens when a very hot summer succeeds a rainy spring.

According to Tissot, horned rye is such as suffers an
irregular vegetation in the middle sub tance between the
grain and the leaf, producing an excrescence of a brown-
ish colour, about an inch and a half long, and two-tenths
of an inch broad. Bread made of this kind of rye has a
nauseous acrid taste, and produces spasmodic and gan,
grenous disorders.

SECANT, in geometry, is a line that cuts another, or

divides it into two parts. See Trigonometry.
SECHIUM, a genus of the syngenesia order, in the

monoecia class of plants; and in the natural method
ranking under the 34fh order, cucuruitacese. The male
calyx is quinquedentate and monophyllous; the corolla

monopctalous; the five filaments are united in an erect

tube. In the fettle flower the pistillum is cylindrical and
erect; the stigma large, peltated, and reflected^ the peri-

carpium large, oval, unequal, fleshy, and unilocular, con-

taining one seed, which is smooth, compressed, and
fleshy. Of this there is only one species, viz. the cdulis,

or chocho vine. This is cultivated and grows very luxu-

riantly in many places in Jamaica. The vines run and
spread very much. The fruit is boiled, and served up at

table by way of greens; and the root of (he old vine is

somewhat like a yam (dioscore*), and on being boiled

or roasted tastes farinaceous and wholesome.
SECOND, in geometry, chronology, &c. the sixtieth

part of a print or minute, whether of a degree, or of an

hour: it is denoted uy two small acccnis, thus (").

Second, in music, an interval of a conjoint degree
There are four kinds of seconds. 1 he diminished second,

containing four commas; the minor second, consisting of

five commas; the major second, consisting of nine com-

mas; and the redundant second, composed of a whole

tone and a minor semitone.

SECONDARY, in general, something that acts as
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second, or in subordination to another. Secondary circles

of the sphere, are circles passing through the poles of some

great circle: thus the meridians and hour-circles are se-

condaries to the equinoctial. There are also secondaries

passing through the pales of the ecliptic, by means of

which all stars are referred to the ecliptic.

Secondary, an officer who is second, or next to the

chief officer; as the secondaries to the prothonotarics in

the courts of B. R. and C. B.
SECRETARY, an officer who by his master's orders

writes letters, dispatches, and other instruments, which

he renders authentic by his signet. Of these there are

several kinds; as, l. Secretaries of state, who are officers

that have under their management and direction the

most important affairs of the kingdom, and are obliged

constantly to attend on the king: they receive and dis-

patch whatever comes to their hands, either from the

crown, the church, the army, private grants, pardons,

dispensations, &c. as likewise petitions to the sovereign:

which when read, are returned to them; all which they

dispatch according to the direction of the king in coun-
cil. They have authority to commit persons for treason,

and other offences against the state, as conservators of

the peace at common law, or as justices of the peace
throughout the kingdom. They are members of the privy
and cabinet council, which is seldom or never held with-

out one of them being present; as to the business and
correspondence in all parts of this kingdom, it is mana-
ged by the secretary for the home department. With
respect to foreign affairs, the business is in the foreign

and carious bones. The liquor of ihc dropsy is found up-
on examination to agree almost exactly with the serum
of the blood. The liquor of blisters is composed also of

the same constituents as the serum of blood: from 200
parts has been obtained by chemical analysis

36 albumen,
4 muriat of soda,

2 carbonat of soda,

2 phosphat of lime,
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200.

SECTION, in geometry, denotes a side or surface
appearing of a body or figure cut by another; or the
place where lines, planes, &c. cut each other.

The common section of two planes is always a right

line; being the line supposed to be drawn on one plane
by the section of the other, or by its entrance into it.

Section of a building, in architecture, is the same
witli its profile; or a delineation of its heights and depths
raised on a plane, as if the fabric was cut asunder to

discover its inside.

Sections, conic, in geometry. See Conic Section.
SECTOR, in geometry, is a part of a circle, compre-

hended between two radii and the arch; or it is a mixed
triangle, formed by two radii and the arch of a circle.

Sector. See Instruments mathematical.
SECUN DINES. See Midwifery.
SECURIDACA, a plant belonging to the class of

diadelphia, and to the order of octandria. The calyx
office. There has been lately established a secretary of has three leaves, which arc small, deciduous, and co-
state for the war department, which must not be con-
founded with the secretary at war. The secretaries

have each two undersecretaries, and one chief clerk.

To the secretaries of state belong the custody ot that

seal properly called the signet, and the direction of two
other officers, one called the paper-office, and the other
the signet-office. See Paper-office and Signet-of-
fice.

2. Secretary of an embassy, a person attending an
ambassador for writing dispatches relating to the nego-
tiation. There is a great difference between the secreta-
ry of embassy, and the ambassador's secretary; the last

being a domestic or menial of the ambassador, and the

loured. The corolla is papilionaceous. The vexillum,
consisting of two petals, is oblong, straight, and con-
joined to the carina at the base. The carina is of the
same length with the alse. The legumen is ovated, uni-
locular, monospermous, and ending in a legulated ala.
There are three species. The erecta has an upright stem:
the scandens is a climbing plant, and is a native of the
West Indies.

SECUTORES, in antiquity, a kind of gladiators
among the Romans, who fought against the ret'iarii. The
secutores were armed with a sword and buckler, to keep
off the net or noose of their antagonists, and they wore
a cask on their head,

first, a servant or minister of the prince. 3. The secre-
tary at war, an officer of the war-office, who has two chief SEDATIVES. See Materia Medica, Narcotics.
clerks under him, the last of which is the secretary's Si

? DEFENDENDO, in law, a plea used for hini
messenger. There are also secretaries in most of the

that is charged with the death of another, by alleging
other offices. that he was under a necessity of doing what he did in his
SECRETION, in the animal economy, the separation own (,elence

; as that the other assaulied him in such a
of some fluid mixed with the blood by means of the

luanner
» that if he had not done what he did, he must

glands. See Physiology. liave been in hazard of his own life. But here the dan-
Secretioxs, morbid. In different diseases to which £er m «st appear so great, as to be inevitable. See llu-

thc animal body is subject, various fluids make their ap-
pearance which did not previously exist, at least under
the forms which they assume. Thus in the dropsy the
cellular substance, frequently the cavities of the head,
breast, or abdomen, are filled with a whitish liquid.

Where any part of the skin is irritated into a blister, the
interval between the cutis and cuticle is filled with a
transparent fluid; and when any part of the muscles or
skin is wounded, the ulcer is soon covered with a matter
called pus. See Pus. A thin sanies exudes from cancers

micide.

SEDITION, among civilians, is used for a factious
commotion of the people, or an assembly of a number ot
citizens without lawful authority tending to disturb the
peace and order of the society. This offence is of different
kinds: some seditions more immediately threatening the
supreme power, and the subversion of the present con
stitution of the state; others tending only towar Is the
redivss of private grievances. Anion- the Romans, there
lore, it was variously punished, according as its c-id and
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tondency threatened greater mischief. See lib. i. God.
de Seditiosis, and Mat. de Crimin. lib. ii. n. 5. de Laesa

Majestate. In the punishment, the authors and ring-

leaders were justly distinguished from those who, with

less wicked intentions, joined and made part of the mul-
titude. '

The same distinction holds in the law of England and

in that of Scotland. Some kinds of sedition in England
amount to high treason, and come within the stat. 25

Edw. III. as levying war against the king. And seve-

ral seditions are mentioned in the Scotch acts of parlia-

ment as treasonable. Bayne's Crim. Law of Scotland,

p. 33, 34. The law of Scotland makes riotous and tu-

multuous assemblies a species of sedition. But the law
there, as well as in England, is now chiefly regulated

by the riot act, made 1 Geo. I. only it is to be observed,

that the proper officers in Scotland, to make the procla-

mation thereby enacted, are sheriffs, stewards, and
bailies of regalities, or their deputies; magistrates of

royal boroughs, and all other inferior magistrates; high

and petty constables, or other officers of the peace, in

any county, stewartry, city, or town. And in that part

of the island, the punishment of the offence is any thing

short of death which the judges, in their discretion, may
appoint.

SEDUM, erpine, a genus of the pentagynia order, in

the decandria class of plants; and in the natural method
ranking under the 13th order, succulents. The calyx

is quinqueffd; the corolla is pentapetalous, pointed, and
spreading; there are five nectariferous squamse, orscales,

at the base of the germen. The capsules are five.

The species are 30. The most noted are, 1. The ver-

ticillatum; 2. Telephium; 3. Anacampseros, 4. Aizoon;

5. Hybridum; 6. Populifolium; 7. Stellatum; 8. Ce-
paea; 9. Libanoticum; 10. Dasyphyllum; 11. Reflex-

um; 12. Rupestre; 13. Lineare; 14. Hispanicum; 15.

Album; 16. Acre; 17. Sexaugulare; 18. Annuum; 19.

Villosum; 20. Atratum.

All these species of sedum are hardy herbaceous succu-

lent perennials, durable in root, but mostly annual in stalk,

&c. which, rising in spring, flower irrJune, July, and Au-
gust, in different sorts; the flowers consisting univer-

sally of five spreading petals, generally crowning the

stalks numerously in corymbose and cymose bunches and
spikes, appearing tolerably conspicuous, and are suc-

seeded by plenty of seeds in autumn, by which they may
be propagated, also abundantly by parting the roots, and

by slips or cuttings of the stalks in summer; in all of

which methods they readily grow, and spread very fast

into tufted bunches: being all of succulent growth, they

consequently delight most in dry soils, or in any dry

rubbishy earth.

As flowering plants, they arc mostly employed to em-

bellish rock-work, ruins, and the like places; planting

either the roots or cuttings of the shoots in a little mud
or any moist soil atfirst, placing itin the crevices, where
ihey will soon root and fix themselves, and spread about

very agreeably. For economical purposes, thereflexum

and rupestre are cultivated in Holland and Germany, to

>uix,with lettuce in sallads. The wall-pepper is so acrid,

•hat it blisters the skin when applied eternally. Taken
inwardly, it excites vomiting. In scorbutic cases and
vuartan agues, it is said to be an excellent medicine un-

der* proper management. Goats eat it; cows, horses,
sheej>, and swine, refuse it.

SEED. See Plants, Physiology, and Semen.
SEELING, at sea, is used in the same sense nearly

with heeling: when a ship lies down constantly, orstea.
dily on one side, the seamen say, she heels; and they call

it seeling when she tumbles violently and suddenly, by
the sea forsaking her, as they call it, that is, the waves
leaving her for a time in a bowling sea.

SEGMENT of a circle. See Geometry.
Segment of a sphere, is a part of a sphere terminat-

ed by a portion of its surface, and a plane which cuts it

off, passing somewhere out of the centre; being more
properly called the section of a sphere.

The base of a segment is always a circle. And the
convex surfaces of different segments, are to each other
as their altitudes, or versed sines. And as the whole
convex surface of the sphere is equal to four of its great
circles, or four circles of the same diameter; so the sur-
face of any segment is equal to four circles on a diameter
equal to the chord of half the arc of the segment. So that
if d denotes the diameter of the sphere, or the chord of
half the circumference, and c the chord of half the arc of
any other segment, also a the altitude or versed sine of
the same; then,

3.14i6d2 is the surface of the whole sphere, and
3.1416c2

, or S.14l6d, the surface of the segment.
For the solid content of a segment, there are two rules

usually given; viz. 1. To three times the square of the
radius of its base, add the square of its height; multiply
the sum hy the height, and the product by .5236. Or,
2dly, From three times the diameter of the sphere, sub-
tract twice the height of the frustum; multiply the re-

mainder by the square of the height, and the product by
.5236. That is, in symbols, the solid content is either

= .5236a x 3r2 + a2
, or = «52 36a2 x 3d— 2a; where a

is the altitude of the segment, r the radius of its base,

and d the diameter of the whole sphere.

SEGUERIA, in botany, a plant belonging to the class

of polyandria and the order of monogynia. The calyx

is pentaphyllous; the phylla are oblong, concave, colour-

ed, and permanent; there is no corolla. The capsule is

oblong and monospermous, the large ala terminating in

small lateral alse. There arc two species, the Americana

and Asiatic.

SEIGNIORY, dominium, in our law, is used for a ma-

nor or lordship of a seigneur, or lord of the fee or manor.

SEIGNORAGE, signifies the right, or due belong-

ing to a seigneur, or lord; but it is particularly used for

a duty belonging to the prince, for the coining of money,

called also coinage; which under our ancient kings was

five shillings for every pound ofgold brought in the mass

to be coined, and a shilling for every pound weight of

silver. At present the king claims no seignorage at all,

but the subject has his money coined at the public ex-

pense; nor has the king any advantage, but what he has

from the alloy. See Coining.
SEISIN, in law, signifies possession. Seisin is two-

fold; seisin in law, and seisen in fact. Seisin in fact, is

when an actual possession is taken; seisin in law, when

something is done which the law accounts a [seisin, as

an enrollment.
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SEIZE, Seaze, or Sease, in the sea-language, is to

make fast, or bind, particularly to fasten two ropes to-

gether, with rope-yarn. The seizing of a boat is a rope

tied to a ring, or little chain in the foreship of the. boat,

by which means it is fastened to the side of the ship.

SEIZURE, in commerce, an arrest of some merchan-
dize, moveable, or other matter, either in consequence
of some law, or of some express order of the sovereign.

Contraband goods, those fraudulently entered, or landed
without entering at all, or at wrong places, are subject

to seizure. In seizures, among us, one half goes to the

informer, and the other half to the king.

SELAGO, a genus of the angiospermia order, in the

didynamia class of plants; and in the natural method
ranking under the 48th order, aggregate. The calyx is

quinqucfid: the tube of the corolla capillary, with the

limb nearly equal, and a single seed. There are 20
species.

SKLENITE, in chemistry. See Sulphat of lime.
S olenites in natural history, the name of a large

Glass of fossils, the characters of which are these: they
are bodies composed of slender and scarce visible fila-

ments, arranged in'o fine, even, and thin flakes; and
those disposed into regular figures in the several differ-

ent genera, approaching to a rhomboid or hexangular
column, or a rectangled parallelogram; fissile, like the

talcs, but they not only lie in a horizontal, but also in

a perpendicular direction; they are flexile in a small
degree, hut not at all clastic; they do not ferment with
ach] menstrua, but readily calcine in the fire. Of this

class there are seven orders of bodies, and under those

ten genera. The selenitse of the first order are those

composed of horizontal plates, and approaching to a

rhomboidal form: of the second are those composed of

horizontal plates, arranged into a columnar and angular
form: of the third are those whose filaments are scarce

visibly arranged into plates, but which, in the whole
masses, appear rather of a striated than of a tubulated

structure: of the fourth are those which are flat, but of no
determinately angular figure: of the fifth are those form-

ed of plates perpendicularly arranged: of the sixth are

those formed of congeries of plates, arranged into the

figure of a star; and of the seventh are those of a com-
plex and indeterminate figure.

The structure of the selenitse of all the genera of the

first order is exactly alike; they all composed of a great
of broad flakes or plates, in a great measure externally

resembling the flakes of the foliaceous talcs: these are of

the length and breadth of the whole mass; the top and
bottom being each only one such plate, and those be-

tween them, in like manner, each complete and single;

and the body may always be easily and evenly split,

according to the direction of these Hakes. These differ,

however, extremely from the talcs; for they are each
composed of a number of parallel threads or filaments,

which are usually disposed parallel to the sides of the
body, though sometimes parallel to its ends. In many
of the species they are also divided by parallel lines,

placed at a considerable distance from each other, and the
jdates in Splitting often break at these lines; add to this,

that they are not elastic, and that they readily calcine.

The structure of those of the second is the same with that

of the first: but that in many of the specimens of them,

the filaments of which the plates are composed run in

two directions, and meet in an obtuse angle; and in the

middle there is generally seen in this rase a straight line

running the whole length of the column; and small par-

cels of clay insinuating themselves into this crack, re-

present in it the figure of an ear of grass so naturally,

as to have deceived many into a belief that there was.

really an ear of grass there. The other orders consist-

ing only of single genera, the structure ofeach is explain-

ed under thegenerical name. See Plate CXXl. Nat. Hist.

fig. 359.

SELEUCIDjE, in chronology: sera of the Seleucidre,

or the Syro-Macedonian sera, is a computation of time,

commencing from the establishment of the Seleucidae,

a race of Greek kings, who reigned as successors of

Alexander the Great, in Syria, as the Ptolemies did in

Egypt. This sera we find expressed in the book of Mac-
cabees, and on a great number of Greek medals, struck
by the cities of Syria, &c. The rabbins call it the sera

of contracts; and the Arabs therik dilkarnain, that is, the

sera of the two horns. According to the best accounts, the

first year of this sera falls in the year 311 before Christ,

being twelve years after Alexander's death.

SELF-HEAL, the prunella vulgaris of Linnseus. The
stem is erect, and about eight or ten inches high. The
leaves grow on foot-stalks, areovato-oblong, slightly in-

dented, and somewhat hairy. The bractese are heart-
shaped, opposite, and fringed. The (lowers arc white
or puplish, grow in dense spikes, and arc terminal. This
plant is perennial, grows wild in meadows and pasture-
grounds, and flowers in June and July. This herb is re-
commended as a mild restringent and vulnerary in spit-
tings of blood, and other hemorrhages and fluxes; and
in gargarisms against aphtha? and inflammations of the
fauces. Its virtues do not appear to be very great; to
the taste it discovers a very slight austerity or bitterish-
ness, which is more sensible in the flowery tops than the
leaves.

SELINUM, a genus of the digynia order, in the pen-
tandria class of plants; and in the natural method rank-
ing under the 45th order, umbellatsc. The fruit is oval,
oblong, compressed, plane, and striated in the middle:
the involucrum is reflexed; the petals cordate and equal.
There are nine species, the sylvestre, palustre, aus-

triacum, carufolia, chabraci, seguieri, monnieri, sibiri-
cum, and deceprens.

SELL, in building, is of two kinds, viz. ground-sell,
which denotes the lowest piece of timber, in a timber
building, and that on which the whole superstructure is

raised; and the window-sell, called also window-soil, is
the bottom piece in a window-frame.
SELLA EQUINA. See Anatomy.
SELTZER-WATER. See Waters, Mineral.
SEMECARPUS, a genus of trigynia order, in the

pen'antlria class of plants. The corolla is quinquepeta-
lous; the drupa is heart-shaped, cellulous, and monos-
permous. There is but one species.

SEMEN, a substance prepared by nature for the re-
production and conservation of the species both in ani-
mals and plants. The peculiar liquid secreted in the
testes of males, and destined for the impregnation of fe-
males, is known by the name of semen. The human
semen alone has hitherto been subjected to chemical
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analvsis. Nothing is known concerning the seminal
fluid of other animals. Vauquelin publishsd an analy-
sis of the human semen in 1791.
Semen, when newly ejected, is evidently a mixture of

two different substances: the one, fluid and milky, which
is supposed to be secreted by the prostate gland; the

other, which is considered as the true secretion of the

testes, is a thick mucilaginous substance, in which nu-

merous white shining (ilaments may be discovered. It

has a slight disagreeable odour, an acrid irritating taste,

and its specific gravity is greater than that of water.

When rubbed in a mortar it becomes frothy, and of the

consistence of pomatum, in consequence of its envelop-

ing a great number of air-bubbles. It converts paper
stained with the blossoms of mallows or violets to a green
colour, and consequently contains an alkali.

As the liquid cools, the mucilaginous part becomes
transparent, and acquires greater consistency; but in

about twenty minutes after its emission, the whole be-

comes perfectly liquid. This liquefaction is not owing
to the absorption of moisture from the air, for it loses

instead of acquiring weight during its exposing to the

atmosphere; nor is it owing to the action of the air;

lor it takes place equally in close vessels.

Semen is insoluble in water before this spontaneous

liquefaction, but afterwards it dissolves readily in it.

When alcohol or oxymuriatic acid is poured into this

solution, a number of white flakes are precipitated.

Concentrated alkalies facilitate its combination with

water. Acids readily dissolve the semen, and the solu-

tion is not decomposed by alkalies; neither indeed is

the alkaline solution decomposed by acids.

Lime disengages no ammonia from fresh semen; but

after that fluid has remained for some time in a moist

and warm atmosphere, lime separates a great quantity

from it. Consequently ammonia is formed during the

exposure of semen to the air.

When oxymuriatic acid is poured into semen, a number

of white flakes precipitate, and the acid loses its peculiar

odour. These flakes are insoluble in water, and even

in acids. If the quantity of acid is sufficient, the semen

acquires a yellow colour. Thus it appears that se-

men contains a mucilaginous substance analogous to that

of the tears, which coagulates by absorbing oxyg. n.

M. Vauquelin obtained from 100 parts of semen six

pasts of this mucilage.

When semen is exposed to the air about the tempera-

ture of 60°, it becomes gradually covered with a trans-

parent pellicle* and in three or four days deposits small

transparent crystals, often crossing each other in such a

manner as to represent the spokes of a wheel. These

crystals, when viewed through a microscope, appear to

be four-Sided prisms, terminated by very long four-sided

pyramids. They may be separated by diluting the liquid

with water, and decanting it off. They have all the

properties of phosphat of lime. If. after the appearance

of the§e crystals, the semen is still allowed to remain

exposed to the atmosphere, the pellicle on its surface

gradually thickens, and a number of white round bodies

appear on different parts of it. These bodies also are

phosphat of lime, prevented from crystalizing regulariy

by the too rapid abstraction of moisture. M. Vauquelin
found that 100 "parts of semen contain three parts of

phosphat of lime. If at this period of the evaporation
the air becomes moisL, other cr\ sials appear in the semen,
which have the properties of carbonat of soda. The
evaporation docs not go on to complete exsiccation, un-
less at the temperature of 77°, and when the air is very dry.

When all the moisture is evaporated, the semen has lost

0.9 of its weight; the residuum is semitransparent like

horn, and brittle.

When semen is kept in very moist air, at the tempe-
rature of about 77°, it acquires a yellow colour, like that
of the yolk of an egg; its taste becomes acid, it exhales
the odour of putrid fish, and its surface is covered with
abundance of the b\ssus septica.

When dried semen is exposed to heat in a crucible, it

melts, acquires a brown colour, and exhales a yellow
fume, having the odour of burnt horn. When the heat
is raised, the matter swells, becomes black, and gives

out a strong odour of ammonia. When the odour of

ammonia disappears, if the matter is lixiviated with wa-
ter, an alkaline solution may be obtained, which by eva-

poration, yields crystals of carbonat of soda. M. Vau-
quelin found that 100 parts of semen contain one part of

soda. If the residuum is incinerated, t here will remain
only a quantity of white ashes, consisting of phosphat
of lime.

Thus it appears that semen is composed of the follow-

ing ingredients:

90 water
6 mucilage
3 phosphat of lime

1 soda

100.

Semen, seed. See Botany; and Plants, physiology of.

With respect to number, plants are either furnished with

one seed, as sea-pink and bistort; two, as wood roof, and

the umbelliferous plants; three, as spurge; four, as the

lip-flowers of Tournefort, and rough-leaved plants of

Ray; or many, as ranunculus, anemone, and poppy.

The form of seeds is likewise extremely various, being

either large or small, round, oval, hca -

u shaped, kidney-

shaped, angular, prickly, rough, hairy, wrinkled, sleek,

or shining, black, white, or brown. Most seeds have

only one cell or internal cavity; those of Lesser

bin-dock, valerian, lamb's lettuce, carnelian cherry,

and sebesten, have two. With respect to substance,

seeds are either soft, membranaceous, or of a hard bony

substance; as in gromwell. tamarind, and all the nucife-

rous plants. In point of magnitude, seeds are either very

large, as in the cocoa-nut, or very small, as in campa-

nula, ammannia, campions, and throatwort.

With respect to situation, they are either dispersed

promiscuously through the pulp (semina niduleniia), as

in water-liiy; affixed to a suture or joining of the valves

of the seed-vessel, as in the cross shaped and pea-bloom

flowers; or placed upon a placenta or receptacle within

the seed-vessel, as in tobacco and thornapple.

Seeds arc said to be naked, (semina nuda) which arc

not contained in a cover or vessel. Such are those of

the lip and compound flowers, the umbelliferous and

rough-leaved plants; covered seeds (semina tecta) are

contained in some vessel, whether of the capsule, pod,

berry, apple; or cherry kind,
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A simple seed is such as bears neither crown, wing,

nor downy pappus; the varieties in seeds arising from
these circumstances are particularly enumerated under
their respective heads.

In assimilating the animal and vegetable kingdoms,
Linnaeus denominates seeds the eggs of plants. The fe-

cundity of plants is frequently marvellous: from a single

plant or stalk of Indian Turkey wheat, are produced, in

one summer, 2000 seeds; of elecampane 3000; of sun-

flower 4000; of poppy 32,000; of a spike of cat's-tail

10,000, and upwards; a single fruit, or seed-vessel, of

tobacco, contains 1000 seeds; that of white poppy 8000.
Mr. Ray relates, from experiments made by himself,

that 1012 tobacco-seeds are equal in weight toone grain;

and that the weight of the whole quantum of seeds in a
single tobacco-plant is such as must, according to the
above proportion, determine their number to be 360,000.
The same author estimates the annual produce of a sin-

sle stalk of spleenwort to be upwards of one million of
seeds.

The dissemination of plants respects the different me-
thods of vehicles by which nature has contrived to dis-

perse their seeds for the purpose of increase. These by
naturalists are generally reckoned four:

1. Rivers and running waters. 2. The wind. 3.

Animals. 4. An elastic spring, peculiar to the seeds
themselves.

1. The seeds which are carried along by rivers and
torrents are frequently conveyed many hundreds of
leagues from their native soil, and cast upon a very
different climate, to which, however, by degrees they
render themselves familiar.

2. Those which are carried by the wind are either
winged, as in fir-tree, trumpet-flower, tulip-tree, birch,
arbor- vitae, meadow-rue, and jessamine, and some um-
belliferous plants, furnished with a pappus, or downy
crown, as in valerian, poplar, reed, succulent swallow-
wort, cotton tree, and many of the compound flowers,
placed within a winged calyx or seed-vessel, as in sca-
bious, sea-pink, dock, dioscorea, ash, maple, and elm-
trees, logwood, and woad; or, lastly, contained within
a swelled calyx or seed-vessel, as in winter-cherry, cu-
cubalus, melilot, bladder-nut, fumitory, bladder-scna,
heart-seed, and chick-peas.

3. Many birds swallow the seeds of vane-loe, juniper,
mislctoc, oats, millet, and other grasses, and void them
entire. Squirrels, rats, parrots, and other animals, suf-
fer many of the seeds which they devour to escape, and
thus in effect disseminate them. Moles, ants, earth-
worms, and other insects, by ploughing up the earth,
admit a free passage to those seeds which have been
scattered upon its surface. Again, some seeds attach
themselves to animals, by means of hooks, crotchets,
or hairs: which are either affixed to the seeds themselves
as in hound's-tongue, mouse-car, vervain, carrot, bas-
tard-parsley, sanicle, water-hemp, agrimony, arctapus,
and vcrbesina; to their calyx, as in burdock, agrimony,
rhexia, small wild bugloss, dock, nettle, pellitory, and
lead-wort; or to their fruit or seed-vessel, as in liquor-
ice, enchanter's nightshade, cross- wort, clivers, French
honeysuckle, and arrow-headed grass.

4. The seeds which disperse themselves by an elastic
force, have that force resident either in their calyx, as
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in oats, and the great number of ferns; in their pappus,
as in centaurea crupina; or in their capsule, as in gera-
nium, herb-bennet, African spine, fraxinella, horse-tail,

balsam, Malabar-nut, cucumber, elaterium, and male
balsam-apple.

SEMI-CIRCLE, in geometry, half a circle, or that

figure comprehended between the diameter of a circle

and half the circumference.

Semi-colon, in grammar, one of the points or stops
used to distinguish the several members of sentences from
each other.

Semi-cubical parabola, in the higher geometry, a
curve of the second order, wherein the cubes of the or-
dinates are as the squares of the abscisses. Its equation
is axx — y.

Semi-diurnal. Of any of those circles which the
sun appears to perform each daily revolution, that por-
tion which is above the horizon is called the diurnal
arch, and that which is below the horizon is called the
nocturnal arch, the halves of which are called the semi-
diurnal and the semi-nocturnal arches.

Semi-opal. See Opal.
Semi-parabola, in geometry, a curve defined by the

equation ax ~ = y
m

; as ax* = y*, and ax* = y .

See the article Parabola.

In semi-parabolas, y
m

: v
m ax m — 1

az>
m— 1

m m — l*"" x

; or the powers of the semi-ordi-
nates are, as the powers of the semi-abscisses, one degree
lower; for instance, in cubical semi-parabolas the cubes
of the ordinates are as the squares of the abscisses; that
is, y : v : : x2

: a*.

Semi pelagians, in church history, a branch of the
pelagians, so called because they pretended to keep a
medium between the pelagians and the orthodox.
&&MPERVIVUM, house-leek, a genus of plants he-

longing to the order of dodecagynia, and to the class of
dodecandna, and in the natural method ranking under
the 13th order, succulents;. The calyx is divided into 12
parts; the petals are twelve; and the capsules twelve,
containing many seeds. There are fourteen species; the
arboreum, cananense, glutinosum, glandulosum, tecto-
rum, gl„b.terum, villosum, tortuosum, arachnoideum,
montanum,fedeforme, menanthus, stellatum, and histum.
Ifae tectorum alone is a native of Britain. It is fre-
quent on the t

i s of houses, and flowers in July.

SENATDS AUCTORITAS, a vote of the Roman
senate, drawn up in the same form with a decree, but
without its force, as having been hindered from passing
into a decree by some of the tribunes of the people.

Senatus consultum, a decree of the Roman senate,
pronounced on some question or point of law, which
when passed, made a part of the Roman law. Sec Civil
law.

SENECIO, groundsel, a genus belonging to the class
of syngenesia, and to the order of polyoma supcrllua,
and in the natural class.ucat.on ranked under the 4Qtl
order, composite. The receptacle is naked; the „apm,,simple; the calyx cylindrical and calculated T

*

scales are equal and contiguous, so as to seem entirethose at the base are few, and have their apices or p £decayed. There are 75 species. Of these, seven are
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Brifish; the vulgaris, viscorus, sylraticos, crucifotius,

jacobxa, paludosus, and suracenicus.

SENTENCE, in grammar, a period or set of words

comprehending some perfect sense or sentiment of the

uihid.

SEPIA, the cuttle fish, a genus belonging to the or-

der of vermes mollusca. There are eight hrariiia in-

terspersed on the interior side, with litile lound ser-

iated cups, by the contraction] of which the animal lays

fast hold of any thing. Besides these eight arms, it has

two teniaeula longer than the arms, and frequently pe-

dunculated. The mouth is situated in the centre of the

arms, and is horny and hooked. The eyes arc below

the tcntacula, towards the body of the animal. The body

is fleshy, and received into a sheath as far as the breast.

Their food are tunnies, sprats, lobsters and other shell-

fish. With their arms and trunks they fasten themselves,

to resist the motion of the waves. Their beak is like

that of a parrot. The females are distinguished by two

paps. They copulate as the polypi do, by a mutual em-

brace, and lay their eggs upon sea- weed and plants, in

parcels like bunches of grapes, Immediately after they

are laid they arc white, and the males pass over and
impregnate them with a black liquor, after which they

grow larger. On opening the egg, the embryo cuttle is

found alive. The males are very constant, accompany

their females every where, face every danger in their

defence, and rescue them intrepidly at the hazard of

their own lives. The timorous females ily as soon as

they see the males wounded. The noise of a cuttle-fish,

on beingdragged out of the water, resembles the grunt-

ing of a hog. When the male is pursued by the sea-wolf,

01* other ravenous fish, he shuns the danger by stratagem.

lie squirts his black liquor, sometimes to the quantity of

a dram, by which the water becomes black as ink, under

shelter of which he baffles the pursuit of his enemy. This

ink, or black liquor, has been denominated by M. Le
Cat sethiops animal, and is reserved in a particular

gland. In its liquid state it resembles that of the choroid

in man, and would then communicate an indelible dye;

when dry, it might be taken for the product of the black

liquor in negroes dried, and made a precipitate by spirit

of wine. Ibis rethiops animal, in negroes as well as in

the cuttle-fish, is more abundant after death than even

during life. It may serve either for writing or printing;

in the former of which ways the Romans used it. It is

said to be an ingredient in the composition of Indian ink,

mixed with rice. There are five species.

1. The loligo, or great cuttle, with short arms and

long tcntacula; the lower part of the body rhomboid and

pinnated, the upper thick and cylindric. They inhabit

all our seas, where having blackened the water by the

effusion of their ink, they abscond, and with their tail

leap cut of the water. They are gregarious, and swift

in their motions: they take their prey by means of their

arms, and embracing it, bring it to their central

mouth. They adhere to the rocks, when they wish to be

quiescent, by means of the concave discs that are placed

along their arms.
C. The octopodia, with eight arms, connected at their

bottom by a membrane. This is the polypus of Pliny,

which he distinguishes from the loligo and sepia by the
want of the tail and tcntacula. They inhabit our seas,

2

but are most at home in the Mediterranean. In hot cli-

mates these are found of an enormous size. The Indi-

ans affirm that some have been seen two fathoms broad

over their centre, and each arm nine fathoms long.

When the Indians navigate their little boats, they go in

dread of them; and lest these animals should fling their

arms over atid sink them, they n -ver sail without an ax to

cut them off. When used f >r f;>«. they are served up

red from their own liquor, which from boiling with the

addition of nitre become red. Barthol. says, upon cut-

ting one of them open, so great a light broke forth, that

at night, upon taking away the candle, the whole house

seemed to be in a blaze.

3. The media, or middle cuttle, with a long, slender,

c} lindric body; tail finned, pointed, and carinated on each

side; two long tentacula; the body almost transparent,

green, but convertible into a dirty brown; confirming the

remark of Pliny, that they change their colour through

fear, adapting it, chameleon-like, to that of the place they

are in. The eyes are large and- smaragdinc.

4. The sepiola, or smaller cuttle, with a short bod)',

rounded at the bottom, has a round fin on each side and
two tentacula. They are taken off Flintshire, but chief-

ly inhabit the Mediterranean.
5. The officinalis, or officinal cuttle, with an ovated

body, has fins along the whole of the sides, almost meet-

ing at the bottom, and two long tentacula. The body
contains the bone, the cuttle bone of the shops, which
was formerly used as an absorbent. The bones are fre-

quently flung on all our shores; the animal v^vy rarely.

The conger-eels bite off their arms, or feet, but they

grow again, as does the lizard's tail. They arc preyed
upon by the plaise. This fish emits (in common with the

other species), when frightened or pursued, the black li-

quor which the ancients supposed, by darkening the cir-

cumambient wave, concealed it from tiie enemy; and
which they sometimes made use of instead of ink.

This animal was esteemed a delicacy among them;

and is. eaten even at present by the Italians. Rondele-

tius gives us two receipts for the dressing, which may
be continued to this day. Athenaeus also leaves us the

method of making an antique cuttle-fish sausage; and we
learn from Aristotle, that those animals are in highest

season when pregnant.

SEPIARiE, (from sepes, a hedge), the name of the

44th order of Linnseus's Fragments of a natural Me-
thod, consisting of a beautiful collection of woody plants,

some of which, from their size and elegance, are very

proper furniture for hedges. See Botany.
SEPTARI^E, in natural history, a large class of fos-

sils, commonly known by the names of hides helmontii

and waxen veins. They are defined to be fossils not in-

flammable; nor soluble in water; of a moderately firm

texture and dusky hue, divided by several septa or thin

partitions, and composed of a sparry matter greatly de-

based by earth; not giving fire with steel; fermenting

with acids, and in great part dissolved by them; and cal-

cining in a moderate fire. Of this class there are two dis-

tinct orders of bodies, and under those six genera. The
septaria of the first order are those which are usually

found in large masses, of a simple uniform construction,

but divided by large septa cither into larger and more

irregular proportions, or into smaller and more equal
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ones, railed talc. The genera of this order are four: 1.

Those divided by septa of spar, called seeomiae: 2.

Those divided by septa of earthy matter, called gaioph-

ragmia: 3. Those divided by septa of the matter of the

pyrites, called pyritcrcia: and 4. Those divided by septa

of spar, with an admixture of crystal, called diaugop'irag-

niia. Those of the second order ate such as are usual-

ly found in smaller massed of acrustated structure, form-

ed by various incrustations round a central nucleus, and
divided by very thin septa. Of this order there are on-

ly two genera: 1. Those with a short roundish nucleus,

inclosed within the body of the mass: and 2. Those with a

long nucleus, standing out beyond the ends of the mass.

SEPTAS, a genus of plants belonging to the order of

heptagynia, and the class of heptandria, and in the natu-

ral system ranged under the 13th order, succulentae. The
calyx is divided into seven parts; the petals are seven; the

germen seven; the capsules are also seven, and contain

many seeds. There is only one species, the capensis,

which is a native of the Cape of Good Hope, is round-
leaved, and flowers in August or September.
SEPTENTRIO, in astronomy, a constellation more

usually called ursa minor. See Astronomy.
SEPTUM. See Anatomy.
SEQUESTRATION, is the separating or setting

aside of a thing of controversy from the possession of

both those who contend for it. And it is of two kinds,

voluntary or necessary; voluntary is that which is done
by consent of each party; necessary is that which the

judge does of his authority, whether the parties will or

not. It is used also for the act of the ordinary dispos-

ing of the goods and chattels of one deceased, whose es-

tate no man will meddle with. A sequestration is also

a kind of execution for debt, espescially in the case of a

beneficed clerk, of the profits of the benefices, to be paid

over to him that had the judgment till the debt is satis-

fied. .

Sequestration, in the civil law, is used in various

senses; it is taken for the act of the ordinary in disposing

of the goods of a deceased person, which nobody will

meddle with. A widow is said to sequester, when she

disclaims having any thing to do with the estate of her

deceased husband. Sequestration is also used to signify

the gathering up the fruits of a vacant benefice, for the

use of the next incumbent of the church.

SEQUESTRO HABENDO, a writ judicial, for dis-

solving a sequestration of the fruits of benefice made by

a bishop at the king's command, thereby to compel the

parson to appear at the suit of another; for the parson

upon liis appearance may have this writ for the discharge

of the sequestration.

SERAl'IAS, a genus of plants belonging to the or-

der of diandria. and to the. class of gynandria, and in the

natural system arranged under the rth order, orchidese.

The nectariuiu is egg shaped and gibbous, with an egg-

shaped lip. The species are 14, of which three arc natives

of Britain. I. The latifolia, or broad-leaved helle-

borine. 2. The palustris, or marsh helleborine, glows
in rough boggy pastures and marshes, and flowers in

July. 3. The grand i flora, or white-flowered helleborine,

grows in woods, and Mowers in Juno.
SKUGE, in commerce, a woollen stuflT manufactured

in a loom, of which there are various kinds, denominated

either from their different qualities or from the places'

where they are wrought; the most considerable of which,

is the London serge, which is highly valued abroad.
In the manufacture of London serges, the longest

wool is chosen for the warp, and the shortest for the
woof. But before either kind is used, it is first scoured,

by putting it in a copper of liquor, somewhat more than
luke-warm, composed of three parts of fair water and
one of urine. After it has staid in it long enough for the

liquor to take off the grease, &c. it is stirred briskly

about with a wooden peel, taken out, drained, washed in

a running water, and dried in the shade; beaten with
sticks on a wooden rack, to drive out the coarser dust
and filth, and then picked clean with the hands. It it

then greased with oil of olives; and the longest wool
combed with large combs, heated in a little furnace for

that purpose: to clear it from the oil, it is put into a ves-

sel of hot soap-water, whence being taken out, wrung, and
dried, it is spun on the wheel. As to the shorter wool,
intended for the woof, it is only carded on the knee, with
small fine cards, and then spun on the wheel, without
being scoured of its oil; and here it is to be observed, that
the thread for the warp is always to be spun finer, and
much better,twisted, than that of the woof.
The wool both for the warp and woof being spun, and

the thread reeled into skains, that of the woof is put on
spools, fit for the cavity of the shuttle: and that for the
warp is wound on a kind of wooden bobbins, to fit it for
warping; and when warped it is stiffened with a size,
usually made of the shreds of parchments; and when dried,
put into the loom, and mounted so as to be raised by four
treadles, placed under the loom, which the workman
makes to act transversely, equally, and alternately, one
after another, with his feet; and as the threads are raised,
throws the shuttle. See Weaving.
The serge, on being taken from the loom, is carried to

the fuller, who fulls or scours it in the through of his mill,
with fuller's-earth, and after the first fulling, the knots,
ends, straws, Ace. slicking out on either side of the sur-
face, are taken off with a kind of pliers of iron pincers,
after which it is returned into the fulling-through, where
it is worked with warm water, in which soap has beeu
dissolved; when quite cleared, it is taken out, the knots
are again pulled off: it is then put on the tenter to dry;
taking care, as fast as it dries, to stretch it out, both 'in

length and breadth, till it is brought to its just dimensi-
ons; then being taken off the tenter, it is dyed, shorn,
and pressed.

SERGEANT, or Surjeant, at law, is the highest de-
gree taken in that profession, as that of a doctor is in tin-

civil law. To these Serjeants, as men of great learning
and experience, one court is set apart for them to plead
in by themselves, which is the court of common pleas,
where the common law of England is most strictly ob-
served; yet though they have, this court to themselves,
they are not restrained from pleading in other courts
where the judges (who cannot he elevated to that dignity
till they have taken the degree of Serjeant at law) call
them brothers, and hear them with great respect, next to
the king's attorney and solicitor general. These are
made In tiie king's mandate, or writ".

There are also Serjeants at arms, whose office is to at-
tend on the person of ike king, to arrest persons of on
ditiou offeudiug.
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Sergeant, or Serjeant, in war, is an inferior officer

in a company of foot, or troop of dragoons, armed with a

halberd, and appointed to see discipline observed, to

teach the soldiers the exercise of their arms, and to or-

der, straighten, and form, ranks, files, &c.

SERJEANTY, signifies in law a service that cannot

be due from a tenant to any lord but to the king only;

and it is either grand serjeanty or petit serjeanty.

Grand serjeanty, is a tenure whereby a person

holds his lands of the king by such services as he ought

to do in person; as to carry the king's banner, or his

lance, ortocarry his sword before him at his coronation,

or to do other like services; and it is called grand ser-

jeanty, because it is a more worthy service than the

service in the common tenure of escuage.

Petit serjeanty is where a person holds his land of the

king, to furnish him yearly with some" small thing

towards his wars, as a bow, lance, &c. And such ser-

vice is but socage in effect, because such tenant by his

tenure ought not to go nor do any thing in his proper

person.

SERIES, in general, denotes a continued succession

of things in the same order, and having the same rela-

tion or connection with each other: in this sense we say,

a series of emperors, kings, bishops, &c.

Series, in mathematics, is a number of terms, wheth-

er of numbers or quantities, increasing or decreasing in

a given proportion, the doctrine of which has already

been given under the article Progression.
Series, infinite, is a series consisting of an infinite

number of terms, that is, to the end of which it is im-

possible ever to come; so that let the series be carried

on to any assignable length, or number of terms, it can

be carried yet farther, without end or limitation.

A number actually infinite (t. e. all whose units can

be assigned, and yet is without limits) is a plain contra-

diction to all our ideas about numbers; for whatever

number we can conceive, or have any proper idea of, is

always determinate and finite; so that a greater after it

may be assigned, and a greater after this; and so on,

without a possibility of ever coming to an endof the addi-

tion or increase of numbers assignable: which inexhaus-

tibility, or endless progression in the nature of numbers,

is all we can distinctly understand by the infinity of num-
ber; and'thereforc to say that the number of any things is

infinite, is not saying that we comprehend their number,

but indeed the contrary; the only thing positive in this

proposition being this, that the number of these things is

greater than any number which we can actually con-

ceive and assign. But then, whether in things that do

really exist, it can be truly said that their number is

greater than any assignable number; or, which is the

same thing, that in the numeration of their units one

after another, it is impossible ever to come to an end;

this is a question about which there are different opin-

ions, with which we have no business in this place: for

all that we are concerned here to know is this certain

truth; that after one determinate number we can con-

ceive a greater, and after this a greater, and so on with-

out end. And therefore, whether the number of any
things that do or can really exist all at once, can be such
that it exceeds any determinable number, or not, this is

truej that of things which exist, or are produced succes-

sively one after another, the number may be greater
than any assignable one; because, though the number of
things thus produced that docs actually exist at any time
is finite, yet it may be increased without end. And this

is the distinct and true motion of the infinity of a series;

that is, of the infinity of the number of its terms, as it

is expressed in the definition.

Hence it is plain, that we cannot apply to an infinite

series the common notion of a sum, viz. a collection of
several particular numbers that are joined and added
together one after another, for this supposes that these
particulars are all known and determined; whereas the
terms of an infinite series cannot be all separately as-
signed, there being no end in the numeration of its parts
and therefore it can have no sum in sense. But again,
if we conside that the idea of an infinite series consists
of two parts, viz. the idea of something positive and de-
termined, in so far as we conceive the series to be actu-
ally carried on; and the idea of an inexhaustible remain-
der still behind, or an endless addition of terms that can
be made to it one after another, this is as different from
the idea of a finite series as two things can be. Hence
we may conceive it as a whole of its own kind, which
therefore may be said to have a total value whether that
is determinable or not. Now in some infinite series this
value is finite or limited; that is, a.number is assignable
beyond which the sum of no assignable number of terms
of the series can ever reach, nor indeed ever be equal to
it, yet it may approach to it in such a manner as to want
less than any assignable difference; and this we may call
the value or sum of the series; not as being a number
found by the common method of addition; but as being
such a limitation of the value of the series, taken in all

its infinite capacity, that if it were possible to add them
all one after another, the sum would be equal to this num-
ber.

Again, in other series the value has no limitation; and
we may express this, by saying the sum of the series is

infinitely great; which indeed signifies no more than
that it has no determinate and assignable value, and
that the series may be carried such a length that its

sum, so far, shall be greater than any given number. In
short, in the first case we affirm there is a sum, yet not
a sum taken in the common sense; in the other case we
plainly deny a determinate sum to any sense.

Theorem 1. In an infinite series of numbers, increas-

ing by an equal difference or ratio (that is, an arithmeti-

cal or geometrical increasing progression) from a given
number, a term may be found greater than any assigna-

ble number.
Hence, if the series increases by differences that con-

tinually increase, or by ratios that continually increase,

comparing each term to the preceding, it is manifest
that the same thing must be true, as if the difference or
ratios continued equal.

Theorem II. In a series decreasing in infinitum in a
given ratio, we can find a term less than any assignable
fraction.

Hence, if the terms decrease, so as the ratios of each
term to the preceding do also continually decrease, then

the same thing is also true as when they continue equal.

Theor. III. The sum of an infinite series of numbers

all equal, or increasing continually, by whatever differ-
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enccs or ratios, is infinitely great; that is, such a series

has no determinate sum but grows so as to exceed any

assignable number.

Demons. I. If the terms are all equal, as A : A : A,

Sec. then the sum of any finite number of them is the

product of A by that number, as An; but the greater n

is, the greater is An; and we can taken greater than any

assignable number, therefore An will be still greater

than any assignable number.

Secondly, suppose the series increase continually

(whether it does so infinitely or limitedly), then its sum
must be infinitely great, because it would be so if the

terms continued all equal, and therefore will be more so

since they increase. But if we suppose the series increa-

ses infinitely, either by equal ratios or differences, or by
increasing differences or ratios of each term to the pre-

ceding; then the reason of the sums being infinite will

appear from the first theorem; for in such a series, a

term can be found greater than any assignable number,
and much more therefore the sum of that and all the

preceding.

Theor. IV. The sum of an infinite scries ofnumbers
decreasing in the same ratio is a finite number, equal to

the quote arising from the division of the product of the

ratio and first term, by the ratio less by unity: that is,

the sum of no assignable number of terms of the series,

can ever be equal to that quote; and yet no number less

than it is equal to the value of the series, or to what we
can actually determine in it; so that we can carry the se-

ries so far, that the sum shall want of this quote less than

any assignable difference.

Demonstration. To whatever assigned number of terms

the series is carried, it is so far finite; and if the greatest

term is I, the least A, and the ratio r, then the sum is S

fl — A
_. . See Geometrical Progression.

r—l
Now, in a decreasing series from l> the more terms we

actually raise, the last of them, A, becomes the lesser,

and the lesser A be, rl — A is the greater, and so also

rl— a
is r: Dut "

r— i

rl ~~ K
Is still less than

r— l r— 1

assignable number of terms of the series is still less than
rl

the quote mentioned, which is, , and this is the

first part of the theorem.

Again: The series may be actually continued so far,

that shall want of less than any assignable

difference; for, as the series goes on, A becomes less and

less in a certain ratio, and so the series may be actually

continued till A becomes less than any assignable nura-

rl rl— a a
ber (by Theorem H.). Now

A being still less than rlt therefore

rl
., that is, the sum of any

rl

r—l r— I
~ r — l'

and is less than A; therefore, let any number as-

signed be called N, we can carry the series so far till the

rl— a
wantslast term A is less than N; and because

rl
of the differnce

r—l
which is less than A.

r—l r—l
which is also less than N, therefore the second part of

rl

the theorem is also true, and — r-
is the true value ofr—l

the series.

Scholium. The sense in which
rl

is called ther—l
sum of the series, has been sufficiently explained; to

which, however, we shall add this; that whatever conse-

rl
quences follow from the supposition of being the

true and adequate value of the series taken in all its in-

finite capacity, as if the whole were actually determin-

ed and added together, can never be the occasion of

any assignable error in any operation or demonstra-
tion whereit is used in that sense; because if it is said

that it exceeds that adequate value, yet it is demon-
strated that this excess must be less than any as-

signable difference, which is in effect no difference,

and so the consequent error will be in effect no error;

rl
for if any error can happen from being greater

than it ought to be, to represent the complete value of
the infinite series, that error depends upon the excess

rl
of over that complete value; but this excess being

unassignable, that consequent error must be so too; be-
cause still the less the excess is, the less will the erroi
be that depends upon it. And for this reason we may

rl
justly enough look upon —— as expressing the ade-

quate value of the infinite series. But we arc far-

ther satisfied of the reasonableness of this, by finding
in fact, that a finite quantity does actually convert into
an infinite series, which happens in the case of infi-

nite decimals. For example, § = . 6 6 6 6, &c. which is

6 .t

plainly a geometrical series from— in the cont^

ratio of 10 to 1; for it is JL + _L -f JL + d&tf
**'

10 100 1000
And reversely; if we take this series. ,

by the preceding theorem, it comes
J

I =L r = 10, therefore rlS = 6
>
and r " '

=

d find its stun

same |j for

rl 6 _ P.

10

whence
r—19°

TVe have added *ierc a *a^e °^ a '* tnc var,ct,cs °f de-

termined prohvms of infinite, decreasing, geometrical

progression which all depend upon these three things,

viz. the^l>eatest term '» tnp rat'° r
'
am

'
tne SUU1 S> hy

any *wo of which the remaining one may be found: to

yfticfa we have added some other problems, wherein S
— L is considered as a thing distinct by itself, that is,

without considering S and L separately.
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Solutions.

s =
a— 6

•oN =
f M

J = a— 6
of s = / — MXJ

s— l =
a— b

of 1 = Ml

I— M

b MS
s— I = — of s = .

a I

s = of s— £ =
6 M
a— 6 I

—

mxs— I

I = —r— of s— 1 = ;

o M
Theorem V. In the arithmetical progression 1, 2, 3,

4, &c. the sum is to the product of the last term, by the

number of terms, that is, to the square of the last term,

in a ratio always greater than 1 : 2, but approaching

infinitely near it. But if the arithmetical series begins

with 0, thus, 0, 1, 2, 3, 4, &c. then the sum is to the pro-

duct of the last term, by the number of terms, exactly

in every step as 1 to 2.

Theorem VI. Take the natural progression begin-

ning with 0, thus, 0, 1,2, 3, &c. and take the squares

of any the like powers of the former series; as the

squares, 0, 1, 4, 9, &c. or cubes, 0, 1, 8, 27; and then

again take the sum of the series of powers to any number
of terms, and also multiply the last of the terms summed
by the number of terms, (reckoning always for the

first term;) the ratio of that sum to that product is more

than . (n being the index of the powers) that
n x l

; s, in the series of squares it is more than
-J;

in the cubes

P
"e than \; and so on. But the series going on in in-

rid'iiV
wc may *ake * n more am' more terms without

t tfi£
sum 5 a,,t' *ne more we take, the ratio of the

roduct mentioned grows less and less; yet

so as it never cat.
but approach-'^ctually be equal to_

cs infinitely near & .
Qr witMn^^ assi

able difference.

SERIOLA, a genus oi
A
.

nts beIonj?ins? to the 01
.der

of polygam.a squalls, and c.
the claV.< of syngemsia,

and n, the natural system range* dw the 49tg ordcr
c ompos! a% I he receptacle is paleac, Mls . the caK x sim .

pi?; and the pappus is somewhat plum^ tw*. «w»papjMis is somewhat piumo,
p There are

species: 1. The Lcvigata: 2. JEthehsi*> 3 Creten-
sis: 4. Urens. The first is a native of the island oi Candia

Bowers in July and August; the second is active
and the fourth is a native of the south of Europe

four

of Itah

SERIf H1LM, a genus of plnnts belonging to the
p of monogamia, and to the class of svngenesia. The

calyx is imbricated; the corolla is monopetalous and re-

del' of m(

gular, with one oblong seed under it. There are four

species, natives of the Cape of Good Hope.
SERPENS. See Astronomy.
SERPENTES, in natural history, an order of the

amphibia class, the characteristics of which are, a mouth
breathing by the lungs only; body tapering; neck not

distinct; jaws dilatable, not articulate; no feet, fins, or

ears: motion undulatory. They are cast naked upon
the earth, without limbs, exposed to every injury, but

frequently armed with a poison the most deadly and hor-

rible, which is contained in tubular fangs resembling

teeth, placed without the upper jaw, protruded or re-

tracted at pleasure, and surrounded with a glandular

vesicle, by which this fatal fluid is secreted. (See Poi-

sons.) Bat lest this tribe should too much encroach

upon the limits of other animals, the benevolent Author

of Nature has armed only about a fifth in this dreadful

manner. The jaws are dilatable and not articulate,

and the oesophagus so lax, that they can swallow with-

out mastication, an animal twice or thrice as large as

the neck. There are seven genera, viz. the

Archrochordus Coecilia

Amphisbsena Coluber
Anguis Crotalus.

Boa
The distinction of species in this numerous tribe is often

peculiarly difficult. Linnaeus persuaded himself that an

infalible criterion might be found in the number of scaly

plates on the abdomen and beneath the tail: ami accord-

ingly attempted in the Systcma Naturae to discriminate

the species by this mark alone. Experience, however,

has sufficiently shown that, though ofien highly useful

in the investigation of these animals, it is yet by much

too uncertain and variable to be permitted to stand as an

established specific test.

The distinction of serpents into poisonous and innox-

ious can only be known by an accurate examination «»f

their teeth; the fangs or poisoning teeth b'-ing always

of a tuJjul.tr structure, and calculated for the conveyance

or injection of the poisonous fluid from a peculiar rescr-
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voir communicating with the fangs on each side of the

head: the fangs are always situated in the anterior and

exterior part of the upper jaw, and are generally, hut

not always, of much larger size than the other teeth;

they are also frequently accompanied hy some smaller

or subsidiary fangs, apparently destined to supply the

principal ones when lost, either hy age or accident. The
fangs are situated in a peculiar hone, so articulated with

the rest of the jaw as to elevate or depress them at the

pleasure of the animal. In a quiescent state they are

recumhent, with their points directed inwards or hack-

wards; hut when the animal is inclined to use them as

weapons of offence, their position is altered hy the pe-

culiar mechanism of the ahove-mentioited bone in which

they are rooted, and they become almost perpendicular.

A general rule for the determination of the existence

or non-existence of these organs in any species of

serpent is proposed in a paper relative to the amphi-
bia by Dr. Gray, and published in the Philosophical

Transactions for the year 1788. The fangs, according

to Dr. Gray, may be distinguished with great case, and,

as he believes also, with great certainty, by the follow-

ing simple method. When it is discovered that there is

something like teeth in the anterior and exterior part of

the upper jaw, which situation he considers as the only

one in which venomous fangs are ever found, lot a pin

or other hard body be drawn from that part of the jaw,

to the angle of the mouth; (which operation may, for

greater certainty* be tried on each side.) If no more
teeth arc felt in that line, it may, he thinks, be fairly

concluded, that those first discovered are fangs, and that

the serpent is consequently venomous: if, on the con-

trary, the teeth first discovered are observed not to stand

alone, but to be only a part of a complete row, it may
as certainly be concluded that the serpent is not veno-

mous. This rule, however, like most others, may have

its exceptions, and perhaps the most legitimate test of

real fangs in a serpent is their tubular structure, which
may always be easily detected by the assistance of a pro-

per magnifier. It is to be observed, that all serpents,

whether poisonous or not, have besides the teeth, (whe-
ther fangs or simple teeth) in the sides of the upper jaw,
two additional or interior rows, which are generally

innch smaller than the rest, and frequently scarcely vi-

sible: the general rule, therefore, is, that all venomous
serpents have only two rows of true or proper teeth in

the upperjaw, and that all others have four.

A head entirely covered with small scales is in some
degree a character, but by no means an universal one,

of poisonous serpents; as are also carinated scales on the

head and body, or such as arc furnished with a promi-
nent middle line.

All serpents are in the habit of casting their skin at

certain periods; in temperate regions annually; in the

warmer perhaps more frequently. The serpents of the

temperate and cold climates also conceal themselves,
during the winter* in cavities beneath the surface of the

ground, or in any other convenient places of retirement,

and pass the winter in a state more or less approaching}
in the different species, to complete torpidity. It may
be added, that some serpents are viviparous, as the rattle-

snaky, the viper, and man) others of the poisonous kind,

while the common snake, and probably the major part
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of the innoxious serpents, are oviparous, depositing their

eggs in a kind of string or chain in any warm and close

situation, where they are afterwards hatched.

The broad undivided laminae or scaly plates on the

bellies of serpents are termed scuta, and the smaller or

divided plates beneath the tail are called squamae suU-

caudales, or subcaudal scales; and from these different

kinds of lamina? the Linnsean genera of serpents are

chiefly instituted.

SERPENTARIUS. See • Astronomy.
SERPENTINE, a mineral found in amorphous mas-

ses, forming strata, and even entire mountains. Its frac-

ture is splintery, sometimes conchoidal. Specific gra-

vity 2.57 to 2.71; feels soft and almost greasy; generally

emits an earthy smell when breathed on. Its colours are

various shades of green, yellow, red, grey, brown, and

bine: commonly one or two colours form the ground, and

one or more appear in spots or veins. Before the blow-

pipe it hardens, but does not melt. According to Mr.
Ctienevix it contains

34.5 magnesia
28.0 silica

23.0 alumina
4.5 oxide of iron

0.5 lime

10.5 water

101.0

SERPICULA, a genus of plants belonging to the class

of monoicia, and to the order of tetrandria. The male
calyx is quadridentate, and the corolla consists of four
petals. The female calyx is divided into four parts,
and the pericarpium is a tomentose nut. There are two
species, the verticillata and repens.
SERPULA, a genus of insects of the order vermes

testacea. The generic character is: animal a terebclla;
shell univalve, tubular, generally adhering to other sub-
stances; often separated internally by divisions at un-
certain distances. There are 48 species.

SERRATULA, saic-wort, a genus of plants belong-
ing to the class of syngenesia, and to the order of poly-
gamia sequalis. In the natural system it is ranged un-
der the 49th order, compositse. The calyx is subcylin-
drical, imbricated; the scales of it pointed, but not spin-
ous. There are 20 species: 1. The tinctoria, grows in

woods and wet pastures. It dyes cloth of an exceedingly
fine yellow colour, whichstands well when fixed with alum.
Goats eat this plant; horses are not fond of it; cattle,

swine, and sheep, leave it untouched. 2. The alpina,
or mountain saw wort, grows on high mountains, and
flowers commonly in July or August. 3. The arven-
sis, corn saw-wort, or way-thistle, grows in cultivated
grounds and by way-sides, nnd flowers in July or
August. When burned, it yields good ashes for making
glass or fixed alkali.

SERROPALPUS, a genus of insects of the order co-
leoptera: the generic character is, antennas setaceous;
feelers four, unequal; the anterior ones longer, deeply
serrate, composed of fourjoints, the lastjoint very large,
truncate, compressed, potelliform; the posterior ones'
subclavate: thorax margined, concealing the head, with
a prominent angle on each side; head deflected: feet
formed for digging. There are two species: the striatus
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is i'lnmd on old wooden buildings in the evening in au-
tumn.

SERTULARIA, in natural history, a genus belong-
ing U> the class of vermes, and to the order of zoophyta.
The stem is radicated, fibrous, naked, and jointed; the

florets are hydra, and there is one on each joint. This
genus comprehends 42 species of corallines.

SERVANT. See Master and Servant.

SERVICE, in law, is a duty which a tenant, on ac-

count of his fee, formerly owed to his lord.

SERUM, a thin transparent liquor, which makes a
considerable part in the mass of blood.

The specific gravity of human blood is, at a medium,
1*0527. Mr. Fourcroy found the specific gravity of

bullock's blood, at the temperature of 60°, to be 1.056.

The blood does not uniformly retain the same consist-

ence in the same animal, and its consistence in different

animals is very various. It is easy to see that its spe-

cific gravity must.be equally various.

When blood, after being drawn from an animal, is al-

lowed to remain for some time at rest, it very soon
coagulates into a solid mass of the consistence of curdled

milk. This mass gradually separates into two parts;

one of which is fluid, and is called serum; the other the

coagulum, has been called cruor, because it alone retains

the red colour which distinguishes blood. This separa-

tion is very similar to the separation of curdled milk

into curds and whey.
The proportion between the cruor and serum of the

blood varies much in different animals, and even in the

same animal in different circumstances. The most com-
mon proportion is about one part of cruor to three parts

of serum; but in many cases the cruor exceeds or falls

short of this quantity; the limits of the ratios of these

substances to each other appear, from a comparison of

the conclusions of most of those who have written accu-

rately on the subject, to be 1 : I and 1. 4; but the first

case must be very rare indeed.

The cause of this spontaneous decomposition of blood

has not hitherto been ascertained. The coagulation takes

place equally in close vessels and in the open air, whether
the blood is allowed to cool, or is kept at the tempera-

ture at which it is when it issues from the animal; neither

is the coagulation prevented by diluting it with water.

1. The serum is of a light greenish yellow colour; it

has the taste, smell, and feel, of the blood, but its con-

sistence is not so great. Its mean specific gravity is

about 1.0287. It converts syrup of violets to a green, and

therefore contains an alkali. On examination, Rouelle

found that it owes this property to a portion of soda.

"When heated to the temperature of 156°, the serum co-

agulates, as Harvey first discovered. It coagulates also

when boiling water is mixed with it; but if serum is

mixed with six parts of cold water, it does not coagulate

by heat. When thus coagulated, it has a greyish-white

colour, and is not unlike the boiled white of an egg. If

the coagulum is cut into small pieces, a muddy fluid may
*»c squeezed From it, which has been termed

1

the serosity.

After the separation of this fluid, if the residuum is care-

fully washed in boiling water and examined, it will be
found to possess all the properties of coagulated albu-

men* The serum, therefore, contains a «onsiderable pro-

portion of albumen. Hence its coagulation by heat, and
the other phenomena which albumen usually exhibits.

If serum is diluted with six times its Weight of water,
and then boiled to coagulate the albumen, the liquid
which remains after the separation of the coagulum, if it

is gently evaporated till it becomes concentrated, and
then is allowed to cool, assumes the form of a jelly, as
was first observed by De Haen. Consequently it con-
tains gelatine.

If the^coagulated serum is heated in a silver vessel, the
surface of the silver becomes black, being converted into
a sulphuret. Hence it is evident that ii contains sulphur*
and Proust has ascertained that it is combined with am-
monia in the state of a hydrosulphuret.

If serum is mixed with twice its weight of water, and
after coagulation by heat, the albumen is separated by
filtration, and the liquid slowly evaporated till it is con-
siderably concentrated, a number of crystals are depo-
sited when the liquid is left standing in a cool place.

These crystals, first examined by Rouelle, consist of car-
bonat of soda, muriat of soda, besides phosphat of soda
and phosphat of lime. The soda exists in the blood in a
caustic state, and seems to be combined with the gelatine
and al'uimen. The carbonic acid combines with it during
evaporation.

Thus it appears that the serum of the blood contains
albumen, gelatine, hydrosulphuret of ammonia, soda,
muriat of soda, phosphat of soda, and phosphat of lime.
These component parts account for the coagulation oc-

casioned in the serum by acids and alcohol, and the pre-
cipitation produced by tan, acetat of lead, and other me-
tallic salts.

With respect to the other part, the cruor, or clot, as
it is sometimes called, is of a red colour, and possesses

considerable consistence. Its mean specific gravity is

about 1.245. If this cruor is washed carefully by letting

a small jet of water fall upon it till the water runs off

colourless, it is partly dissolved, and partly remains
upon the searce. Thus it is separated into two portions,

viz. 1. A white, solid, elastic substance, which has all

the properties of fibrina. 2. The portion held in solution

by the water, which consists of the colouring matter, not

however in a state of purity, for it is impossible to se-

parate the cruor completely from the serum.
We are indebted to Bucquet for the first precise set of

experiments on this last watery solution. It is of a red

colour. Bucquet proved that it contained albumen and
iron. Menghini had ascertained, that if blood is eva-

porated to dryness by a gentle heat, a quantity of iron

may be separated from it by the magnet. The quantity

which he obtained was considerable; according to him,
the blood of a healthy man contains above two ounces

of it. Now, as neither the serum nor the fibrina ex-

tracted from the cruor contains iron, it follows of course,

that the water holding the colouring matter in solution

must contain the whole of that metal.

This watery solution gives a green colour to syrup of

violets. When exposed to the air, it gradually deposits

flakes, which have the properties of albumen. When
heated, a brown-coloured scum gathers on its surface.

If it is evaporated to dryness, and then mixed with alco-

hol, a portion is dissolved; and the alcoholic solution

yields by evaporation a residuum, which lathers like
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soap in water, arid tinges vegetable blues green; the acids

occasion a precipitate from its solution. This substance

is a compound of albumen and soda. Thus we sec that

the watery solution contains albumen, iron, and soda.

Fourcroy and Vauquelin have ascertained that the

iron is combined with phosphoric acid, and in the state

of subphosphat of iron; thus confirming an opinion which

had been maintained by Sage, and announsed as a fact

by Grcn. If the residuum obtained by evaporating the

watery solution of the colouring matter of blood to dry-

ness is burnt in a.crucible. there will remain a deep-red

ferruginous substance, amounting to 0.045 of the blood

employed. Nitric acid digested on this residuum dis-

solves a portion, which is phosphat of iron, and is pre-

cipitated white by ammonia, but assumes a red colour

when treated with pure potass. When lime-water is

poured into the potass employed, phosphat of lime pre-

cipitates. By this treatment they ascertained, that |£ of

the residuum consisted of subphosphat of iron. Mow
phosphat of iron Is soluble in acids, but insoluble in wa-

ter; when treated with pure alkalies, it loses a portion

of its acid, assumes a red colour, and is converted into

subphosphat. Hence it is evidently the soda of the blood

which reduces it to that state, or at least maintains it in

that state. Subphosphat of iron readily dissolves in al-

bumen and in scrum.
When new-drawn blood is stirred briskly round with

a stick, or the hand, the whole of the fibrina collects to-

gether upon the stick, and in this manner may be sepa-

rated altogether from the rest of the blood. The red glo-

bules, in this case, remain behind in the serum. It is in

this manner that the blood is prepared for the different

purposes to which it is put: as clarifying sugar, making
puddings, &c. After the fibrina is thus separated, the

blood no longer coagulates when allowed to remain at

rest, but a spongy flaky matter separates from it, and

swims on the surface.

When blood is dried by a gentle heat, water exhales

from it, retaining a very small quantity of animal matter

in solution, and consequently having the odour of blood.

Blood dried in this manner being introduced into a retort

and distilled, there comes over first a clear watery li-

quor, then carbonic acid gas, and carbonat of ammonia,

Which crystallizes in the neck of the retort; after these

products there comes over a Jluid oil, carbonated hydro-

gen gas. and an oily substance of the consistence of but-

ter. The watery liquor possesses the property, of preci-

pitating from sulphat of iron a green powder: muriatic

acid dissolves part of this powder, and there remains

behind a little Prussian blue. Consequently this watery

liquor contains both an alkali and prussic acid.

9216 grains of dried blood being put into a large cru-

cible, and gradually heated, at first became nearly fluid,

and swelled up considerably, emitted a great many fetid

fumes of a yellowish colour, and at last took fire and burn-

ed with a white flame, evidently owing to the presence of

oil. After the flame and the fumes had disap, eared, a
light smoke was emitted, which affected the eyes and (he

nose; it had the odour of prussic acid, and reddened

moist paper stained with vegetable blue. At the end of

six hours, when ihe matter had lost five-sixths of its

substance, it melted anew, exhibited a purple flame on its

surface, and emitted a thick smoke. This smoke affected

vol. in. 63
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the eyes 'and nostrils, and reddened blue paper, but it

had not the smell of prussic acid. When a quantity of

it was collected and examined, it was found to possess

the properties of phosphoric acid. The residuum amount-

ed to 181 grains; it had a deep-black colour, and a me-

tallic brilliancy; and its particles were attracted by the

magnet. It contained no uncombined soda, though the

blood itself, before combustion, contains it abundantly;

but water extracted from it muriat of soda; part of the

remainder was dissolved by muriatic acid, and of course

was lime; there was besides a little silica, which had

evidently been separated from the crucible. The iron

had been reduced during the combustion.

Such are the properties of blood, as far as they have

been hitherto ascertained by experiment. We have aeea

that it contains the following ingredients:

1. Water,
2. Fibrina,

3. Albumen,
4. Gelatine,

5. Hydrosulph. of ammonia,.

6. Soda,

7. Subphosphat of iron,

8. Muriat of soda,

9. Phosphat of soda,

10. Phosphat of lime.

Besides benzoic acid, which has been detected by Proust.

But our knowledge of this singular fluid is by no means
so complete as it ought to be; a more accurate analysis

would probably discover the presence of other sub-

stances, and enable us to account for many of the pro-

perties of blood which at present are inexplicable.

SESAMUM, oily gmin, a genus of plants belonging
to the class of didynamia, and to the order of angiosper-

mia, and in the natural system ranging under the 20tb
order, lurida?. The calyx is divided into five parts.

The corolla is campanulated, the tube of which is nearly
the length of the calyx; the throat is inflated, and very
large; the border is divided into five parts, four of which
are spreading and nearly equal; the fifth is the lowest
and largest. There are four filaments, and the rudiments
of a fifth. The stigma is lanceolated, and the capsule has
four cells. There are only three species, the orientate,

indicum, and luteum. 1. The orientale has ovate, oblong,
entire leaves. It is an annual, and grows naturally on the
coast of Malabar and in the island of Ceylon; rising with
an herbaceous four-cornered stalk, two feet high, send-
ing out a few short side-branches. After the flowers are
past, the germen turns to an oval acute-pointed capsule,

with four cells, filled with oval compressed seeds, which
ripen in autumn. 2. The indicum, with trifid lower
leaves, grows naturally in India: this is also an annual
plant; the stalk rises taller than that of the former; the
lower leaves are cut into three parts, which is the only

difference between them. The first sort is frequently
cultivated in all the eastern countries, and also in Africa,

a> a pulse; and of late years the seeds have been intro-

duced into Carolina by the African negroes, where they
succeed extremely well. The inhabitants of that country
make an oil from the seed, which will keep good, for many
years, without having any rancid smell or taste, but in
two years become quite mild; so that when the warm
taste of the seed, which is in the oil when first drawn,
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is worn off, they use it as a sallad oil, and for all the

purposes of sweet oil. The seeds of this plant are also

used by the negroes for food; which seeds they parch
over tlie fire, and then mix them with water, and stew

other ingredients with them, which makes a hearty food.

Sometimes a sort of pudding is made of these seeds, in

the same manner as with millet or rice, and is hy some
persons esteemed, but is rarely used for these purposes
in Europe.
From nine pounds of this seed which came from Caro-

lina, there were upwards of two quarts of oil drawn,
which is as great a quantity as has been obtained from
any vegetable whatever. This might occasion its being
called the oily grain.

SESELI, meadow-saxifrage, a genus of plants be-
longing to the class of pentandria, and to the order of
digynia, and in the natural system ranging under the

45th order, umbellatse. The umbels are globular; the

involucrum consists of one or two leaflets; the fruit is

egg shaped and streaked. There are fifteen species.

The montanum grows naturally in France and Italy;

the glaucum is a native of France; the ammoides and
tortuosum grow in the south of Europe; and the hyppo-
marathrum is a native of Austria.

SESSION, in law, denotes a sitting of justices in

court upon their commission: as the session of oyer and
terminer, &c.

Sessions, quarter. The session of the peace is a court
of record holden before two or more justices, wherefore
one is of the quorum, for the execution of the authority

given them by the commission of the peace, and certain

statutes and acts of parliament.

The justices shall keep their sessions in every quarter

of the year at least, and for three days if need be; to wit,

in the first week after the feast of St. Michael, in the

first week after the Epiphany, in the first week after

Easter, and in the first week after St. Thomas, and of-

tener if need be.

Any two justices, one whereof is of the quorum, by
the words of the commission of the peace, may issue

their precept to the sheriff to summon a session for the

general execution of their authority; and such cession,

holden at any time within that quarter of a year, is a
general quarter-session. 4 Burn, 181. And such pre-

cept should bear teste, or be dated, fifteen days before

the return. Nels. Intr. 35.

The sheriff also shall cause a jury to appear at such
days and places as the said justices, or such two or more
of them as aforesaid, shall appoint.

There are many offences, which, by particular statutes,

belong properly to this jurisdiction, and ought to be pro-

secuted in this court: as the smaller misdemeanors
against the public or commonwealth, not amounting to

felony; and especially offences relating to the game,
highways, alehouses, bastard children, the settlement and
provision of the poor, vagrants, servants' wages, ap-

prentices, and popish recusants. Some of these are pro-

ceeded upon by indictment; and others in a summary
way, by motion and order thereupon; which order may,
for the most part, unless guarded against by any parti-
cular statute, be removed into the court of king's bench
by certiorari, and be there either quashed or confirmed.

Sessions/ot weights and measures. In London, four
2

justices from among the mayor, recorder, and aldermen,.

(of which the mayor or recorder to be one) niaj hold a
session to enquire into offences of selling by false weights

and measures, contrary to the, statutes; and to receive

indictments, punish the offenders, &c.

SESTERCE, a silver coin in use among the Romans.
See Coin.
Some authors make two kinds of sesterces: the less,

called sestertius, in the masculine gender; and the great

one, called sestertium, in the neuter, the latter contain-

ing a thousand of the former.

Sesterce, or sestertius, was also used by the ancients

for a thing containing two wholes and a half of another,

as as was taken for any whole or integer.

SESUVIUM, a genus of plants belonging to the class

of icosandria, and to the order of trigynia. The calyx

is coloured, and divided into five parts; there are no pe-

tals; the capsule is egg-shaped, three-celled, opening ho-

rizontally about the middle, and containing many seeds.

There is only one species, the portulacastrum, purslane-

leaved sesuvium, which is a native of the Westlndics.

SET-OFF, is when the defendant acknowledges the

justice of the plaintiff's demand on the one hand, but

on the other sets up a demand of his own to counterbal-

ance that of the plaintiff, either in the whole, or in part:

as if the plaintiff sues for 101. due on a note of hand, the

defendant may set-off 9/. due to himself for merchandize
sold to the plaintiff. 3 Black. 304.

The action in which a set-off is allowable upon the sta-

tutes 2 and 8 G. II. c. 22 and 24, are debt, covenant,

and assumpsit, for the non-payment of money; and the

demand intended to be set-off, must be such as might
have been made the subject of one or other of these ac-

tions. A set off, therefore, is never allowed in actions

upon the case, trespass, replevin, &c. nor of a penalty,

in debt on bond conditioned for the performance of cove-

nants, &c. nor of general damages in covenant or as-

sumpsit; but where a bond is conditioned for the payment
of an annuity, a set-off may be allowed. A debt barred

by the statute of limitations, cannot be set-off; and if it

is pleaded in bar to the action, the plaintiff may reply

the statute of limitations; or if given in evidence, on a

notice of set-off, it may be objected to at the trial. Tidd's

Pract. K. B.
SETON. See Surgery.
SETTING, in the sea-language. To set the land

or the sun by the compass, is to observe how the land

bears on any point of the compass, or on what point of

the compass the sun is. Also when two ships sail in

sight of one another, to mark on what point the chased

bears, is termed setting the chase by the compass.

SEVENTH, septima, in music. A dissonant interval

called by the Greeks heptachordon, because it is formed
of seven sounds, or six diatonic degrees. There are four

kinds of sevenths. The minor seventh, composed of four

tones (three majors and one minor), and two major semi-

tones; the major seventh, composed diatonicaliy of five

tones (three majors and two minors), and a major semi-

tone; the diminished seventh, consisting of three tones

(two minors and one major,) and three major semitones;

and the superfluous seventh, containing five tones (three

minors and two majors), a semitone major, and a semi-

tone minor.



SEX S H A

SEWER, a passage or gutter made to carry water

into the sea or a river, whereby to preserve the land, &c.

from inundations and other annoyances. The business of

the commissioners of sewers, or their office in particular,

is to repair sea-banks and walls, survey rivers, public

streams, ditches, &c. and to make orders for that pur-

pose.

These commissioners have likewise authority to make
enquiry of all nuisances or offences committed by the

stopping of rivers, erecting mills, not repairing banks,
bridges, &c. and to tax persons chargeable for the

amending of defaults that tend to the obstruction or

hindrance of the free passage of the water through its

ancient courses. They may not only make a rate and
assessment for repairs, but also may decree lands to be
sold, in order to levy charges assessed, upon non-
payment thereof, &c. But the decrees of the commis-
sioners are to be certified into chancery, and have the
king's assent, to be binding, and their proceedings are
subject to the jurisdiction of the king's bench. In the
making of a rate or tax, the commissioners are to assess
every owner or possessor of lands in danger of receiv-
ing any damage by the waters, equally according to the
quality of their lands, rents, and numbers of acres, and
their respective portions and profits, whether it is of
pasture, fishing, &c. And where no persons or lands
can be known that are liable to make repairs of banks
and sewers, then the commissioners are to rate the
whole level. The 3 Jac. l. ordains that all ditches,
bunks, bridges, and water-houses, within two miles of
London, adjoining to, and falling into the Thames, shall

be subject to the commissioners of sewers. Also the lord-

mayor, &c. may appoint persons in that case to have
the power of commissioners of sewers. Persons breaking
down sea-banks, whereby lands are damaged, are ad-
judged to be guilty of felony; and removing piles, &c.
forfeit twenty pounds by 6 and 10 Geo. II. c. 32.

SEXAGESIMALS, or Sexagesimal fractions,
fractions whose denominators proceed in a sexagecuple
ratio; that is, a prime, or the first minute, = -g

1 a second
= Wo o5 a third = tT^.

Aciently there were no other than sexagesimals used
in astronomy, and they are still retained in many cases,
though decimal arithmetic begins to grow in use now in

astronomical colculations. In these fractions, which
some call astronomical fractions, the denominator being
always sixty, or a multiple thereof, is usually omitted,
and the numerator only written down, thus, 4°, 59', 32",
50"', 16'''', is to be read four degrees, fifty-nine minutes,
thirty-two seconds, fifty thirds, sixteen fourths, &c.
SEXANGLE, in geometry, a figure having six sides,

and consequently six angles.

SEXTANS, a sixth part of certain things. The Ro-
mans having divided their as into twelve ounces, or uni-
ca, the sixth part of that, or two ounces, was the sex-
tans.

Sextans was also a measure which contained two
ounces of liquor, or two cyathi. See Measure.
SEXTANT, in mathematics, denotes the sixth part

of a circle, or anarch comprehending sixty degrees.
The word sextant is more particularly used for an as-

tronomical instrument made like a quadrant, excepting
that its limb only comprehends sixty degrees. The use

and application of the sextant is the same with that of the

quadrant. See Quadrant.
SEXTON, a church officer, whose business is to take

care of the vessels, vestments, &c. belonging to the

church, and to attend the minister, churchwardens, &c.

at church. He is usually chosen by the parson only.

SEXTUPLE, scstuplo, in music, denotes a mixed sort

of triple which is beaten in double time, now called com-

pound common time.

SHADOW, in optics, a privation or diminution of

light, by the interposition of an opake body; or it is a

plane where the light is either altogether obstructed, or

greatly weakened, by the interposition of some opake

body between it and the luminary. See Optics.

Shadow. See Geography.
SHAFT of a column, in building, is the body thereof

between the base and capital; so called from its straight-

ness.

SHAGREEN, or Chagreen, in commerce, a kind

of grained leather, prepared, as is supposed, of the skin

of a species of squalus, or hound-fish, called theshagree,

or shagrain, and much used in covering cases, books, &c.

It is imported from Constantinople, Tauris, Tripoli,

Algiers, and from some parts of Poland, where it is pre-

pared in the following manner: the skin being stretched

out is first covered over with mustard-seed, which is

bruised upon it; and being thus exposed to the weather
for some days, it is then tanned.

The best is of a brownish colour, as the white sort is

the worst. It is extremely hard; yet, when steeped in

water, it becomes soft and pliable; and being fashioned

into casecovers, it readily takes any colour, as red, green,
yellow, black, according to the fancy of the workman.
SHAKLES, in a ship, are the rings with which the

ports are shut fast, by lashing the port- bar to them.
There are also shakles put upon bilbo w -bolts, for con-
fining the men who have deserved corporal punishment.
SHAMBLES, among miners, a sortof niches, or land-

ing-places, left at such distances in the adits of mines,

that the shovelmen may conveniently throw up the ore

from shamble to shamble, till it comes to the top of the

mine.

SHAMMY, or chamois leather, a kind of leather

dressed either in oil or tanned, and much esteemed for

its softness, pliancy, and being capable of bearing soap
without hurt.

The real shammy is prepared of the skin of the cha-
mois-goat.

The true chamois leather is counterfeited with com-
mon goat, kid, and even sheep-skin; the practice of which
makes a particular profession, called by the French
chamoisure. The last is the least esteemed, yet so pop-

ular, and such vast quantities prepared, especially about

Orleans, Marseilles, and Tholouse, that it may not be

amiss to give the method of preparation.

The manner of chamoising, or of preparing sheep,
goat, or kid-skins in oil, in imitation of chamois:
The skins being washed, drained, and smeared over

with quick-lime, on the lleshy side, are folded in two,
lengthwise, the wool outwards, and laid on heaps, and so

left to ferment eight days; or if they had been left to dry
after flaying, for fifteen days.

Then they are washed out, drained, and half-dried.
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laid on a wooden leg or horse, the wool stripped off with

a round staff 'V the purpose, and laid in a weak pit, the

lime whereof had heen used before, and had lost the

greatest part of its force.

After twenty-four hours they arc taken out, and left to

drain twenty-four more; then put into another strong pit.

This done, they arc taken out, drained, and put in again

by turns; which begins to dispose them to take oil; and this

practice they continue for six weeks in summer, or three

months in winter; at the end whereof they are washed out,

laid on the wooden leg, and the surface of the skin on the

wool side peeled off, to render them tiie softer; then made
into parcels, steeped a night in the river, in winter more;
stretched six or seven over one another on the wooden
leg; and the knife passed strongly on the fleshy side, to

take off any thing superfluous, and render the skin

smooth.
Then they are stretched as before in the river, and the

same operation repeated on the wool side; then thrown
into a tub of water with bran in it, which is brewed
among the skins till the greatest part sticks to them; and
then separated into distinct tubs, till they swell and rise

of themselves above the water.

By this means, the remains of the lime are cleared out;

they are then wrung out, hung up to dvy on ropes, and
sent to the mill, with the quantity of oil necessary to fill

them: the best oil is that of stock-fish.

Here they are first thrown in bundles into the river

for twelve hours, then laid in the mill-trough, and fulled

without oil till they are well softened; then oiled with the

hand, one by one, and thus formed into parcels of four

skins each, which are milled and dried on cords a second
time, then a third; then oiled again and dried.

This process is repeated as often as necessity requires;

when done, if there is any moisture remaining, they are

dried in a stove, and made up in parcels wrapped up in

wool; after sometime they are opened to the air, hut
wrapped up again as before, till such time as the oil

seems to have lost all its force, which it ordinarily does

in twenty-four hours.

The skins are then returned from the mill to the cha-

moiser to be scoured: which is done by putting them into

a lixivium of wood-ashes, working and beating them in

it with poles, and leaving them to steep till the lye has
had its effect; then wrung out, steeped in another lixi-

vium, wrung again, and this repeated till all the grease
and oil is purged out. They are then half-dried, and
passed over a sharp edged iron instrument, placed per-
pendicular in a block, which opens, softens, and makes
them gentle: lastly, they are thoroughly dried, and passed
over the same instrument again, which finishes the pre-

paration, and leaves them inform of chamois.

Kid and goat-skins are chamoised in the same man-
ner as those of sheep, excepting that the hair is taken
off without the use of any lime, and that when brought
from the mill they undergo a particular preparation cal-

led ramalling, the most delicate and difficult of all the
others.

It consists in this, that as soon as brought from the mill
they are steeped in a fit lixivium; taken out, stretched
on a round wooden leg, and the hair scraped off with the
knife; this makes them smooth, and in working cast a
fine nap. The difficulty is in scraping them evenly.

SHANK.BR, or Chancre. See Medicine.
SHARP, in music, a character, the power of which is

to raise the note before which it is placed half a tone high-
er than it would be without such a preposition.
SHARPING CORN, a customary gift of corn, said

to be half a bushel for a plough-land, which the farmers
pay in some parts of England to their smith, every
Christmas, for sharping their plough-irons, harow-
tines, &e.

SHAWIA, a genus of the class and order syngenesia
polygamia segregate. The calyx is intricate, with five

or six seeds, three interior larger; corolla five-clef-; .seed

one, oblong. There is one species of New Zealand.
SHEATHING, in the sea language, is the casing that

part of a ship which is to be underwater, with fir-board
of an inch thick; first laying hair and tar, mixed togeth-
er, under the boards, and then nailing them on, in or-
der to prevent worms from eating the ship's bottom.
SHEATS, in a ship, are ropes bent to the clews of the

sails; serving, in the lower sails, to haul aft the dews of
the sail; but, in top sails, they serve to haul home the
clew of the sail close to the yard-arm.
SHEEP. SceOvis.
Sheei*. Any person who shall feloniously drive away

or feloniously steal, any sheep or lamb; or wilfully kill

any sheep or lamb, with a felonious intent to steal the
carcase or any part thereof; or assist or aid in commit-
ting any of the said offences; shall be guilty of felony
without benefit of clergy. 14 Geo. II. c. 6.

Any person who shall apprehend and prosecute to con-
viction any such offender, shall have a reward of 10/.

for which purpose he shall have a certificate signed by
the judge, before the end of the assizes, certifying such
conviction, and where the offence was committed, and
that the offender was apprehended and prosecuted by the
person claiming the reward; and if more than one claim
it, he shall therein appoint what share shall be paid to

each claimant. And on tendering such certificate to the
sheriff, he shall pay the same within a month, without de-
duction, or forfeit double, with treble costs; to be allow-
ed in his accounts, or be repaid him but of the treasury.
And any person who shall in the night time, malici-

ously and willfully maim, wound, or otherwise hurt any
sheep, whereby the same is not killed, shall forfeit to the
party grieved treble damages, by action of trespass, or
on the case.

And by 28 Geo. III. c. 38, every person who shall ex-
port any live sheep or lambs, shall forfeit 3l, for every
sheep or lamb, and shall also suffer solitary imprisonment
for three months, without bail, and until the forfeiture is

paid; but not to exceed twelve months for such non-pay-
ment; and for every subsequent offence 51. a piece, and
imprisonment for six months, and until the forfeiture is

paid; but not to exceed two years for the non-payment
thereof. And all ships and vessels employed therein shall

he forfeited.

SHEERING, or Shearing, in woollen manufacture,
is the cutting off with large sheers the too long nap, in

order to make the cloth more smooth and even. See the

article Cloth.

Sheering, in the sea language. When a ship is not

steered steadily, they say she sheers, or goes sheering;
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or, when at anchor, she gens in and out by means of the

current of the tide, they also say she sheers.

SHEERS, in a ship, are two masts set across at the

upper end of eacli other; a contrivance generally used for

setting or taking out the mast of a ship, where there is

no hulk to do that office.

SHEFFiELDIA, a genus of plants belonging to the

class of pentandria, and to the order of nionogynia. The
corolla is bell-shaped; the filaments are ten, of which
every second is barren; the capsule consists of one cell,

which has four valves. There is only one species, the

repens, of New Zealand.
SHEKEL, in Jewish antiquity, an ancient coin,

worth 2s. 3|d. sterling. See the article Coin.
Some are of opinion that the Jews had two kinds of

shekels, viz. the common one, already taken notice of,

and the shekel of the sanctuary; which last they made
double the former, and consequently equal to 4s. 6§d.

But most authors make them the same; so that the shekel

of the sanctuary, according to them, is only worth 2s.

SHELF, among miners, the same with what they
otherwise call fast ground, or fast country; being that

part of the internal structure of the earth, which they

find lying even and in an orderly manner; and evidently

having retained its primitive form and situation, unmoved
by the waters of the general deluge, while the circum-
jacent and upper strata have plainly been removed and
tossed about.

SHELLS, chemically examined, are found like bones
fo consist of calcareous salts united to a soft animal
matter; but in them the lime is united chiefly to carbonic

acid, whereas in bones it is united to phosphoric acid. In

shells the predominating ingredient is carbonat of lime;

but in bones it is phosphat of lime. Mr. Hatchett has
divided shells into two classes. The first arc usually of

compact texture, resembling porcelain, and have an en-

amelled surface, often finely variegated. These are de-

nominated porcelaneous shells: to this class belong the

various species of veluta, cyprrea, &c. The second class

consists of shells usually covered with a strong epidermis,

below which lies the shell in layers, and composed en-

tirely of the substance well known by the name of mother
of pearl. They have been distinguished by the name of
mother of pearl shells. The shell of the fresh-water

muscle, the heliotis iris, the turbo olearius, are exam-
ples of such shells. The shells of the first class contain a
\cvy small portion of soft animal matter: those of the

second contain a very large proportion. Hence the diffe-

rence of their component parts.

Porcelaneous shells, when exposed to a red heat,

crackle, and lose the colour of their enamalled surface.

They emit no smoke nor smell; their figure continues un-
altered; their colour becomes opaque white, tinged par-
tially with pale grey. They dissolve when fresh with
effervescence in acids, and without leaving any residue;
but if they have been burnt there remains always a lit-

tle charcoal. The solution is transparent, gives no pre-
cipitate with ammonia or acetat of lead; of course it con-
tains no sensible portion of phosphat or sulphat of lime.

Carbonat of ammonia throws down an abundant pre-
cipitate of carbonat of lime. Porcelaneous shells, then,

consist of carbonat of lime cemented together with a small

portion of animal matter, which is soluble in acids, and

therefore resembles gelatine.

2. Mother of pearl shells when exposed to a red heat,

crackle, blacken, and emit a strong fetid odour. They
exfoliate, and become partly dark grey, partly a fine

white. When immersed in acids they effervesce at first

strongly; but gradually more and more feebly, till at

last the emission of air-bubbles is scarcely perceptible.

The acids take up only lime, and leave a number of their

membranaceous substances which still retain the form of

the shell.

The genera of shells are extremely numerous, and the

species under many of them are also very much so.

However, they may be divided into three series or or-

ders: the first comprehending all shells formed only of

one piece, called by authors simple or univalve shells;

the second, all those shells compose;! of two parts or

valves, under the name of bivalves; and the third, all

shells composed of several parts or valves, under the

name of multivalves.

This method takes in all the shells hitherto known;
the land, as well as the sea-shells, being all compre-
hended under one or other of these divisions; indeed, all

the recent land shells are univalves, but the fossil shells

belong to all the three scries.

Shells, fossil, those found buried at great depths in
earth, and often immersed in the hardest stones. These
fossil shells, as well as those found lying on the sea-shore,
make an excellent manure, especially lor cold clayey
lands.

Shells, in the military art. Sec Gunnery.
SHERARDIA, a genus of the nionogynia order, in

the tetrandia class of plants, and in the natural method
ranking under the 47th order, Btellatse, The calyx is

small, quadridentate; the corolla monopetalous, long,
and funnel-shaped. The two seeds are naked, and crown-
ed with the calyx. There are three species, viz. 1, ar-
vensis; 2, muralis; 3, fruticosa.

SHERIFF. As keeper of the king's peace, the sheriff
is the first man in the county, and superior in rank to
any nobleman therein, during his office. He may ap-
prehend and commit to prison all persons who break the
peace, or attempt to break it, and may bind any one in
a recognizance to keep the king's peace. He may, and
is bound ex officio, to pursue and take all traitors, mur-
derers, felons, and other misdoers, and commit them to
gaol for safe custody. He is also to defend his county
against any of the king's enemies, when thev come into
the land; and for this purpose, as well as for'keeping the
peace and pursuing felons, he may command all the peo-
ple of his county to attend him; which is called the pos-
se comitatus, or power of the county; which summons,
every person above fifteen years of age, and under the
degree of a peer, is bound to attend upon warning, on
pain of fine and imprisonment. Yet he cannot exercise
the office of a justice of the peace, for then this incon-
venience would arise, that he should command himself
to execute his own precepts, l Black. 34 3.
The sheriff has a jurisdiction both in criminal and

civil cases; and therefore he has two courts: his torn for
criminal cases, which is the king's court; the other is
his county court, for civil causes, and tins is the court of
the sheriff himself. 3 Salk. 322.
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When the new sheriff is appointed and sworn, he ought
al or before the next county court, to deliver a writ of

discharge to the old sheriff; who is to set over all the

prisoners in the gaol, severally hy their names, (to-

gether with all the' writs,) precisely," by view and inden-

ture between the two sheriffs, wherein must be compre-

hended all the actions which the old sheriff has against

every prisoner, though the executions arc of record.

And till the delivery of the prisoners to the new sheriff,

they remain in the custody of the old sheriff, notwith-

standing the letters patent of appoint ment, the writ of

discharge, anil the writ of delivery. Neither is the new
sheriff obliged to receive the prisoners, but at the gaol.

But the office of the old sheriff ceases, when the writ of

discharge is brought to him. Wood, b. I.e. 7.

By 3 Geo. I. c. 15. it shall not be lawful for any per-

son to buy, sell, let, or take to farm, the office of under-

sheriff, oi- deputy-sheriff, or seal-keeper, county-clerk,

shire-clerk, gaoler, bailiff, or any other office pertaining

to the office of high sheriff, or to contract for any of

the said offices, on forfeiture of 5001. one moiety to his

majesty, the other to such as shall sue in any court at

"Westminster, within two years after the offence.

Provided that nothing in this act shall hinder any high

sheriff from constituting an under-sheriff, or deputy- she-

riff, as hy law he may; nor to hinder the under-sheriff in

any case oi the high sheriff's death, when he acts as high

sheriff, from constituting a deputy; nor to hinder such

sheriff, or under-sheriff, from receiving the lawful perqui-

sites of his office, or from taking security for the due answer-

ing the same; nor to hinder such sheriff, or under-sheriff,

deputy-sheriff, seal-keeper, &c. from accounting to the

high sheriff for all such lawful fees as shall be by them

taken, nor from giving security so to do; or to hinder

the high sheriff from allowing a salary to his under-she-

riff, &c. or other officers.

And if any sheriff shall die before the expiration of

his year, or before he is superseded, the under-sheriff

shall nevertheless continue in his office, and execute the

same in the name of the deceased, till another sheriff is

appointed and sworn; and the under sheriff shall be an-

swerable for the execution of the office during such inter-

val as the high sheriff would have been; and the security

given by the under-sheriff and his pledges shall stand a

security to the king, and all persons whatsoever, for the

performing his office during such interval. Id.

SHIELD, an ancient weapon of defence in the form

of a light buckler, borne on the arm, to turn off lances,

darts, &c.

Shield, in heraldry, the escutcheon or field on which

the bearings of coats of arms are placed.

SHILLING, an English silver coin. See the article

Coin.
It is observed that there were no shillings or twelve-

penny pieces in England till the year 1504, when they

were first coined by Henry VIII.

SHINGLES, in building, small pieces of wood, or

quartered oaken boards, sawn to a certain scantling, or,

as is more usual, cleft to about an inch thick at one end,

and made like wedges, four or five inches broad, and

eight or nine inches long.

Shingles are also used instead of tiles or slates, especi-

ally for churches and steeples; however this covering is

dear; yet where tiles are xevy scarce, and a light cover-

ing is required, it is preferable to thatch; and where they

are made of good oak, cleft, and not sawed, and well

seasoned in water and the sun, they make a sure, light,

and durable covering. The building is first to be cov-

ered all over with boards, and the shingles nailed upon
them.

SHIP, a general name for all large vessels, particu-

larly those equipped with three masts and a bowsprit;

the masts being composed of a lower-mast, top-mast,

and top-gallant-mast: each of these being provided with

yards, sails, &c. Ships, in general, are either employed
for war or merchandize.

Ships of war are vessels properly equipped with ar-

tillery, ammunition, and all the necessary martial wea-
pons and instruments for attack or defence. They are

distinguished from each other by their several ranks or

classes, called rates, as follows: ships of the first rate

mount from 100 guns to 110 guns and upwards; second

rate, from 90 to 98 guns; third rate, from 64 to 74 guns;
fourth rate, from 50 to 60 guns; fifth rate, from 52 to 44
guns; and sixth rate, from 20 to 28 guns. Vessels carry-

ing less than 20 guns are denominated sloops, cutters,

fire-ships, and bombs.

In Plate CXVIII. ship-building, fig. 1, is the repre-

sentation of a first-rate, with rigging, &c. the several

parts of which are as follow:

Parts of the hull.

A the cat head F The hause-holes

B The fore chain wales or G The poop lantern

chains H The chess-trees

C The main-chains I The head

D The mizen-chains K The stern

E The entering port

1 The bowsprit 29 Truck
2 Yard and sail 30 Jack flag

3 Gammoning 31 Fore-mast
4 Manrop 32 Runner and tackle

5 Bobstay 33 Shrowds
6 Spritsail sheets 34 Laniards
7 Pendants 35 Stay and laniard

8 Braces and pendants 36 Preventer-stay and lan-

9-'HalIiards iard
10 Lifts 37 Woodling of the mast
11 Clewlines 38 Fore-yard and sail

12 Spritsail horses 39 Horses
13 Buntlines 40 Top
14 Standing-lifts 41 Crow-foot
15 Bowsprit-shroud 42 Jeers
16 Jib-boom 43 Yard-tackles
17 Jib-stay and sail 44 Lifts

18 Halliards 45 Braces and pendants

19 Sheets 46 Sheets
20 Horses 47 Foretacks
21 Jib-guy 48 Bow-lines and bridles

22 Spritsal-topsail yard 49 Fore buntlines

23 Horses 50 Fore leech -lines

24 Sheets 51 Preventer- brace

25 Lifts 52 Futtock-shrouds

26 Braces and pendants 53 Foretop-mast

27 Cap of bowsprit 54 Shrouds and laniards

28 Jack-staff 55 Fore-top sail yard&sail
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56 Stay and sail

57 Banner
58 Back-stays

59 Halliards

60 Lists

61 Braces and pendants

62 Horses

63 Clew-lines

34 Bow-lines and bridles

Ifi Reef- tackles

5 Sheets
" Buntlines

Cross trees

Cap
Foretop-gallant-mast

Shrouds
rard and sail

', backstays

7 tay

it'ts

! ew- lines

•aces and pendants
w-lines and bridles

ig- staff

ick

gstay-staff

g of the lord high
lmiral

nmast
inds

iards

uer and tackel

ock-shrouds
-lantern

lk of ditto

7

71

77

78

79
80
81

82

83

84

85

86
87
88

89
90
91

92
93

94

95

96
97

98
99
100
101

102

103

104

105

ioe

10

10

10

11

11

;

enter stay

! -iackles

dling of the mast
i

I tackles

1 i

] cs and pendants
?es

*s

ks

vlines and bridles

>w-foot

)

P
ntlines

ech-lines

in! and sail

ain-topmast

iiroads and laniard

ard and sail

uttock shrouds

iackstays

stay

Staysail and haliards

'lye

Halliards

Lifts

118 Clew-lines

119 Braces and pendants

120 Horses

121 Siieets

122 Bowlines and bridles

123 Buntlines

124 R^ef-tackles

125 Cross-trees

126 Cap
127 Maintop -gallant-mast

128 Shrouds and laniards

129 Yard and sail

130 Backstay
131 Stay

132 Stay-sail and halliards

133 Lifts

134 Braces and pendants

135 Bowlines and bridles

136 Clew-lines

137 Flagstaff

138 Truck
139 Flagstaff-stay

140 Flag standard

141 Mizen-mast
142 Shrouds and laniards

143 Cap
144 Yard and sail

145 Block for signal hal-

liards

146 Sheet

147 Pendant-lines

148 Peck-brails

149 Staysail

150 Stay
151 Derrick and span

152 Top
153 Cross-jack yards

154 Cross-jack lifts

155 Cross-jack braces

156 Cross-jack slings

157 Mizentop-mast
1 58 Shrouds and laniard

159 Yard and sail

160 Backstays
161 Stay
162 Halliard

163 Lifts

164 Braces and pendants

165 Bowlines and bridles

166 Sheets

167 Clew-lines

168 Staysail

169 Cross-trees

170 Cap
171 Flagstaff

172 Flagstaff- stay

173 Truck
174 Flag, union

175 Ensign staff

176 Truck
177 Ensign
178 Stem ladder

179 Bower cable.

Shins of war are fitted out either at the expense of the

s'atc or by individuals, Those fitted out at the public

expense are called king's ships, and are divided into

siii ns of the line, frigates, sloops. &c. Ships id war ht-

ted out by individuals are called privateers.

Ship, hospital, a vessel fitted up to attend on a fleet ot

men of war, and receive their sick or wounded; for winch

purpose her should he high and her ports sufficiently

large. Her cables ought also to run upon the upper de< k,

to the end that the beds or cradles may he more comm -

diously placed between decks, and admit a free passage of

the air to disnerse that which is offensive or corrupted.

Ship, merchant, a vessel employed in commerce to

ca: ry commodities of various sorts from one port to ano-

ther. The largest merchant-ships are those employed

by the differentcompanies of merchants who trade to the

East Indies. They are in general larger than our40-gun

ships, and are commonly mounted with 20 guns on their

upper deck, which are ninc-pounders; and six on their

quarter deck, which arc six-pounders.

Ship, store, a vessel employed to carry artillery or

nava! stores for the use of a fleet, fortress or garrison.

Ship, transport, is generally used to conduct troops

from one place to another. Besides the different kinds

of ships above-mentioned, which are denominated from

the purpose for which they are employed, vessels have

also, in general, been named according to the different

manner of rigging them. It would be an endless, and

at the same time an unnecessary task, to enumerate all

the different kinds of vessels with respect to their rigging,

and therefore a few only arc here taken notice of. Fig.

2 is a ship which would be converted into a bark by
stripping the mizen-mast of its yards and the sails be-

longing to them. If each mast, its corresponding top-

mast and top-gallant-mast, instead of being composed
of separate pieces of wood, were all of one continued

piece, then this vessel with very little alteration would
be a polacre. Fig. 3, a brig; fig. 4, a ketch; fig. 5, a

schooner; fig. 6, a sloop; fig. 7, a dogger; fig. 8, a galley

under sail; fig. 9, ditto rowing.
Ships are also sometimes named according to the differ-

ent modes of their construction. Thus we say, a cat-built

ship, &c.

To ship, is either used actively, as to embark any
person or put any tiling aboard ship; or passively, to

receive any thing into a ship; as, « we shipped a heavy
sea at three o'clock in the morning."
To ship also implies to fix any thing in its place; as,

to ship the oars, that is, to put them in their rowlocks; to

ship the swivel guns, is to fix them in their sockets; to

ship the handspokes, &c.
Management of ships at single anchor, is the method of

taking care of a ship while riding at single anchor in a
tide- way, by preventing her from fouling her anchor,
&c. The following rules for this purpose will be found
of the utmost consequence:

Riding in a tide- way, with a fresh of wind, the ship
should have what is called a short or windward service,
say 4 5 or 50 fathoms of cable, and always sheered to

windward, not always with the helm hard down, but
niore or less so according to the strength or weaknes of
the tide. It is a known fact, that many ships sheer their
anchors home, drive on board of other ships, and on the
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San ils near which they rode, before it has been discover-

ed that the anchor had been moved from the place where
it was let go.

When the wind is cross, or nearly cross, off shore,

or in the opposite direction, ships will always back.

This is done by the mizen-topsail, assisted, if needful,

by the mizen-staysail; such as have no mizen-topsail

commonly use the main topsail, or if it blows fresh, a

top-ga!lant-sail, or any such sail at the gaff.

In backing, a ship should always wind with a taut

cable, that it may be certain the anchor is drawn round.

In case there is not a sufficiency of wind for that pur-

pose, the ship should be hove apeak.

Riding with the wind afore the beam, the yards should

be braced forward; if abaft the beats, they are to be

braced all aback.

If the wind is so far aft that the ship will not back

(which should not be attempted if, when the tide eases,

the ship forges ahead, and brings the buoy on the lee

quarter), she must be set ahead: if the wind is far aft,

and blows fresh, the utmost care and attention are ne-

cessary, as ships riding in this situation often break

their sneers and come to windward of their anchors

again, it should be observed, that when the ship lies in

this ticklish situation, the after-yards must be braced

forward, and the fore-yard the contrary way; she will

lie safe, as the buoy can be kept on the lee quarter; or

suppose the helm is aport, as long as the buoy is on the

larboard quarter. With the helm thus, and the wind

right aft, or nearly so, the. starboard main and fore

braces should be hauled- in. This supposes the main

braCiS to lead forward.

When the ship begins to tend to leeward, and the buoy

comes on the weather-quarter, the first thing to be done

is to brace about the fore-yard; and when the wind comes

near the beam, set the fore-staysail, and keep it stand-

ing until it shakes; then brace all the yards sharp for-

ward, especially if it is likely to blow strong.

If lying in the aforesaid position, and she breaks her

sheer, brace about the main-yard immediately: if she

recovers and brings the buoy on the lee or larboard-quar-

ter, let the main-yard be again braced about; but if she

conies to a sheer the other way, by bringing the buoy on

the other quarter, change the helm and brace the fore-

yard to.

Riding leeward tide with more cable than the wind-

ward service, and expecting the ship will go to windward

of her anchor, begin as soon as the tide i.ses to shorten

in the cable. This is often hard work; but it is necessary

to be done, otherwise the anchor may be fouled by the

great length of* cable the ship has to draw round; but

even if that could be done, the cable would be damaged

against the bows or cut-water. It is to be observed, that

when a ship rides windward tide the cable should be

cackled from the short service towards the anchor, as far

as will prevent the bare part touching the ship.

When the ship tends to windward and must be set

ahead, hoist the fore-staysail as soon as it will stand; and
when the buoy comes on the lee quarter, haul down the

fore-sta>sail, brace to the fore-yard and put the helm
alee; for till then the helm must be kept aweather and
the yards full.

When the ship rides leeward tide, and the wind In-

creases, care should be taken to give her more cable in

time, otherwise the anchor may start, and probably it

will be troublesome to get brought up again; and this

care is thounore neceesarj when the ship rides in the

hause of another ship. Previous to giving a long service

it is usual to take a weather-bit, that is, a turn of the ca-

ble over the windlass end, so that in veering away the

ship will be under command. The service ought to be
greased, which will prevent its chafing in the hause.

If the gale continues to incease, the topmasts should

be struck in time; but the fore-yard should seldom, if

ever, be lowered down, that in case of parting the fore-

sail may be ready, to be set. At such times there should
be more on deck than the common anchor-watch, that no
accident may happen from inattention or falling-asleep.

In a tideway a second anchor should never be let go
but when absolutely necessary: for a ship will sometimes

ride easier and safer, especially if the sea runs high, with

a very long scope of cable and one anchor, than with

less length and two cables; however it is advisable, as a
preventive, when ships have not room to drive, and the

night is dark, to let fall a sccoud anchor underfoot, with

a range of cable along the deck. If this is not thought

necessary to be done, the deep-sea lead should be thrown
over-board, and the line frequently handed by the watch,

that they may be assured she rides fast.

If at any time the anchor-watch, presuming on their

own knowledge, should wind the ship, or suffer her to

break her sheer without calling the mate, he should im-

mediately, or the very first opportunity, oblige the crew
to heave the anchor in sight; which will prevent the com-
mission of the like fault again; for, besides the share of

trouble the watch will have, the rest of the crew will blame
them for neglecting their duty.

Prudent mates seldom lie a week in a road-stead with-

out heaving their anchor in sight; even though they have

not the least suspicion of its being foul. There are other

reasons why the anchor should be looked at: sometimes

the cable receives damage by sweeping wrecks or an-

chors that have been lost, or from rocks or stones; and

it is often necessary to trip the anchor, in order to take

a clearer birth, which should be done as often as any

ship brings up too near.

SHIP-BUILDING may be defined, the manner of

constructing ships, or the work itself, as distinguished

from naval architecture, which may be considered as the

theory or art of delineating ships on a plane.

Art of delineating ships on a plane.

All edifices, whether civil or military, are known to

be erected in consequence of certain established plans,

which have been previously altered or improved till they

have arrived at their desired point of perfection. The
construction of ships appears also to require at least as

much correctness and precision as the buildings which

are founded upon terra firma: it is therefore absolutely

necessary that the mechanical skill of the shipwright

should be assisted by plans and sections, which have been

drawn with all possible exactness, examined by proper

calculations, and submitted to the most accurate scrutiny.

Naval architecture may be distinguished into three

principal parts. 1. To give the ship such an exterior

form as may be most suitable to the service for which she
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is designed. 2. To give the various pieces of a ship their

proper figure; to assemble and unite them into a firm

compact frame, so that by their combination and dispo-

sition they may form a solid fabric, sufficient to answer

all the purposes for which it is intended. And, 3. To
provide convenient accommodations for the officers and

crew, as well as suitable apartments for the cargo, fur-

niture, provisions, artillery, and ammunition.
The exterior figure of a ship may be divided into the

bottom and upper works* The bottom, or quick-work,
contains what is termed the hold, and which is under
water when the ship is laden. The upper works, cal-

led also the dead-work, comprehend that part which is

usually above the water when the ship is laden. The
figure of the bottom is therefore determined by the qual-

ities which are necessary for the vessel, and conformable
to the service for which she is proposed.

The limits of our design will not admit of a minute
description and enumeration of all the pieces of timber
which enter into the construction of a ship, nor of a par-

ticular description of their assemblage and union, or the

manner in which they reciprocally contribute to the

solidity of those floating citadels.

It is usual among shipwrights to delineate three seve-

ral draughts. 1. The whole length of the ship is repre-

sented according to a side view, perpendicular to the

keel, and is termed the plane of elevation, or sheer

draught. Plate CXIX. fig. 10, 11, the ship is exhibited

according to an end view, and stripped of her planks, so

as to present the outlines of the principal timbers; and
this is properly termed the plane of projection, or the

vertical plane of the timbers (fig. 12,) because it shows
the projection of their frames relatively to each other.

3. It is not sufficient to have the vertical curves of the

bottom in different places, for a distinct idea of the hori-

zontal curves is also equally necessary and useful; this

is obtained by means of water-lines, traced upon what

is called the horizontal plane (fig. 11.) In this draught

the curves of the transoms, called the roundaft, are also

marked, and sometimes the breadth and thickness of the

timbers.

The plane ofelevation (fig. 10,) determines the length

and depth of the keel; the difference of the draughts of

water; the length and projection, or rake, of the stem

and stern-post; the position of the midship-frame upon
the keel, together with that of the principal frames afore

and abaft; the load-water line; the wales; the dimensions

and situations of the gun ports; the projection of the

rails of the head and stern-gallery; with the stations

of the masts and channels.

This draught, however, conveys no idea of the verti-

cal curve of the ribs or timbers; for as their projection

Will be only represented in a plane elevated upon the

length of the keel, they will appear in this direction no
otherwise than as straight lines. To perceive these

curves accurately, they must be regarded in another

point of view; which will represent their projection upon
a vertical plane, supposed to cut the keel at right angles

in the place where the ship is broadest. For, as all

ships are broader near the middle of their length than

towards the extremities, it is evident that the timbers are
more extended in proportion. The most capacious of

these represent! what is called the midship frame; and
vol. ill. 64

upon the area of this frame is delineated the projection

of all the others.

Thus the plane of projection limits the different

breaths of a ship in various points of her length, and ex-

hibits the outline of the timbers respectively to each oth-

er as thev are erected upon the keel. Accordingly, this

draught ought to present a variety of sections of the ship

in different places of her length, and always perpendicu-

lar to the surface of the water; so that the eye of the ob-

server, when placed in what may be properly termed
the axis of the ship, may perceive the several sections at

one glance; that is to say, when looking full on the stem

from before the ship, he shall discover the fore- timbers;

and when looking from behind, directly to the stern, he

shall perceive the form of the after-limbers.

To form a just idea of this plane, therefore, we ought

to suppose a ship resting upon the stocks, in the same
position as when afloat upon the water. Thus a variety

of black vertical lines may be drawn at equal distances

upon the bottom, which is white, to form different outlines

of the ship corresponding to the timbers within. It is

to be observed, that the fashion of the inferior timbers

must conform to the figure of the midship frame, which

is placed in the fullest part of the ship; and as the planes

of all the other timbers diminish in a certain progression

as they approach the stem and stern, they are properly

delineated on the plane of the midship- frame, which al-

so represents the depth of the keel and length of the mid-
ship-beam.

As the two sides of a ship ought to be exactly alike,

it is judged sufficieut to represent the sections of the fore-

part of the ship on the left side, and those in the after-

part on the right side, so as to perceive all the sections,

as well afore as abaft, upon one plane. See the Plate,

fig. 12.

However necessary it may be to understand precisely

the vertical curves of the bottom, it is no less requisite

to have a just idea of those which are horizontal.

The horizontal or floor-plane is that upon which the

whole frame is erected, and will be more clearly under-

stood by previously describing the water-lines and ri-

bands of which it is composed.

When a ship floats upon the stream, it is evident that

her upper works will be separated from the bottom by
the surface of the water, which will accordingly describe

an imaginary horizontal line upon the bottom from the

stem to the stern-post.

The most elevated of those lines is termed the load

water-line, which is supposed to be drawn by the surface.

of the water on the upper part of the bottom, when she

is sufficiently laden for a sea-voyage. For if we sup-

pose this surface a rule, and thereby describe a corres-

ponding black line along the vessel's bottom, that line

will be distinguished upon the bottom, which is white,

and represent what is called the load water-line.

If the ship is lightened of any part of her lading, and
preserves the same difference in her draught of water at
the two ends; or, what is the same thing, it she is light-

ened so as to preserve the same equilibrium of the keel
with regard to the surface of the water, it is evident
that she will rise higher out of the water, so that the
black line already described will be elevated above it-

and another black line may be delineated upon the but-
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torn, i lose to Uie surface of t lie water, which will exhibit

a second water-line parallel to the first, but nearer the

keel in proportion to the number of feet which the ship
lias risen.

Thus by lightening a ship gradually, and at the same
time preserving the direction of her keel, or the angle

which the keel makes with the surface of tiie water, a
variety of water-lines may be drawn parallel to each
other, and to the load water line.

The. ribands are likewise of great utility in ship-

building; they are narrow and flexible planks placed on
the bottom at different heights, so as to form a sort of

mould for stationing the inferior timbers between the

principal ones. They differ from the water-lines, inas-

much as the latter have only one curve, which is hori-

zontal; whereas the ribands, besides their horizontal
one, have a vertical curve. To convey a just idea of

these curves, which cannot be represented on one draught
at their full length without an oblique section of the

ship's length, it will be necessary to have recourse to

two plains; that of the elevation, which exhibits their

vertical curve; and to the floor-plane, upon which the

horizontal curve is expressed.

These different lines are extremely useful in exhibiting
the various curves of a ship's bottom, that, as they are
gradually diminished, their uniformity or irregularity

may be discovered by the skilful artist.

The qualities required in a ship ought to determine
the figure, of the bottom. A ship of war, therefore,

should be able to sail swiftly, and carry her lower tier

of guns sufficiently out of the water: otherwise a small

ship will have the advantage of a large one, inasmuch as

the latter cannot open her lower battery in a fresh side-

wind without being exposed to extreme danger by re-

ceiving a great quantity of water in at her ports between
decks. A merchant-ship ought to contain a large cargo
of merchant-goods, and be navigated with few hands; and
both should be able to carry sail firmly, steer well, drive

little to leeward, and sustain the shocks of the sea with-

out being violently strained.

The first thing to be established in the draught of ^
ship, is her length; and as a ship of war, according to

her rate, is furnished with a certain number of cannon,
which are placed in battery on her decks, it is necessary

that a sufficient distance should be left between their

ports to work the guns with facility; and particularly to

leave space enough between the foremost guns and the

stem, and between the aftmost gun and the stern-post on
each side, on account of the arching or inward curve of

the ship toward her extremities.

When the length of a ship is determined, it is usual to

fix her breadth by the dimensions of the midship-beam. On
this occasion the shipwrights, for the most part, are con-

ducted by rides founded on their own observation; for,

having remarked, that some vessels, which by repeated

experience have been found to answer all the purposes

of navigation, have a certain breadth in proportion to

their length, they have inferred that it would be impro-
per to depart from this proportion; but as other ships

have been constructed with different breadths, which
were equally perfect, a variety of different general rules

have been adopted by these artists, who are accordingly
divided in their opinions about the breadth which ought

2

to be assigned to a ship relatively with her length, whilst

each one produces reasons and experience in support of

his own standard. Th »se who would diminish Ihc

breadth, allege: 1. That, a narrow vessel meets with

less resistance in passing through the water, fidly.

That by increasing the length site will drive less to

leeward. 3dly. That according to this principle, the

water-lines will be more conveniently formed to divide

the fluid. 4thly. That a long and narrow ship will re-

quire less sail to advance quickly; that her masts will

be lower, and her rigging lighter; and, by consequence,

the seamen less fatigued with managing the sails. Ate.

Those, on the contrary, who would enlarge the breadth,

pretend, 1st. That this form is better fitted to preserve

a good battery of guns. 2ndly. That there will be more
room to work the guns conveniently. Srdly. That by
carrying more sail, the ship will be enabled to run faster;

or, that this quality will at least overbalance the advan-
tage which the others have of more easily dividing the

fluid. 4thly. That being broader at the load water-line,

or place where the surface of Ihc water describes a line

round the bottom, they will admit of being very narrow
on tbe floor, particularly towards the extremities. And,
5thly. That a broad vessel will more readily rise upon
the waves than a narrow one. From such opposite prin-

ciples has resulted that variety of standards adopted by

different shipwrights.

It has been remarked above, that a ship of war must
carry her lower tier of cannon high enough above the

water, otherwise a great ship which cannot open her

lower battery, when sailing with a fresh side-wind, may
be taken by a small one that can make use of her cannon.

A ship should be duly poised, so as not to dive or pitch

heavily, but go smooth and easy through the water,

rising to the waves when they run high, and the ship has

reduced her sail to the storm; otherwise they will break

aboard, and strain the decks or carry away the boats:

the masts are likewise in great danger from the same
cause.

A ship should sail well when large and before the wind,

but chiefly close hauled, or with a side-wind, and her

sails sharp trimmed, and then not fall off to the leeward.

Now, the great difficulty lies in uniting so many diffe-

rent qualities in one ship, which seems to be nearly im-

possible; the whole art, therefore, consists in forming the

body in such a manner that none of these qualities should

be entirely destroyed, and in giving a preference to that

which is chiefly required in the particular service for

which the vessel is designed. We shall briefly show the

possibility of uniting them all in one ship, that each of

them may be easily discerned: when it happens other-

wise, the fault must lie in the builder, who has not ap-

plied himself to study the fundamental rules and princi-

ples of his art.

To make a ship carry a good sail. A flat floor-timber,

and somewhat long, or tbe lower futtock pretty round, a

straight upper futtock, the top-timber to throw the

breadth out aloft; at any rate, to carry her main breadth

as high as the lower deck. Now, if the rigging is well

adapted to such a body, and the upper works lightencn

as much as possible, so that they all concur to lower the

centre of gravity, there will be no room to doubt of her

carrying a good sail.
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To make a ship steer well, and answer the helm quickly.

If the fashion-pieces are well formed, the tuck, or spread-

ing parts under the stern, carried pretty high, the mid-

ship-frame well forward, a considerable difference in the

draught of water abaft more than afore, a great rake

forward and none abaft, a snug quarter-deck and fore-

castle; all these will make a ship steer well. A ship

which sails well will certainly steer well.

To make a ship carry herguns well out of the water. A
long flodr-timber, and not of great rising; a very full

midship-frame, and low tuck, with light upper works.

To make a ship go smoothly through the water without

pitching hard. A long keel, a long floor, not to rise too

high afore and abaft; but the area or space continued in

the fore-body, according to the respective weights they

are to carry; all these are necessary to make a ship go
smoothly through the water.

To make a ship keep a good wind, and drive little to

the leeward. A good length by the keel; not too broad,

but pretty deep in the hold, which will occasion her to

have a short floor-timber, and a great rising. As such
a ship will meet with great resistance in the water going
over the broadside, and little when going ahead, she will

not fall much to the leeward.

Now, some builders imagine it is impossible to make
a ship carry her guns well, bear a good sail, and be a

prime sailer, because it would require a very full bottom

to gain the first two qualities, whereas a sharp ship will

answer better for the latter; but when it is considered

that a full ship will carry a great deal more sail than a

sharp one, a good artist may so form the body as to have

all these three good qualities, and also steer well.

Without attempting to describe the pieces of which a

ship is composed, and to explain the principal draughts

used in the construction thereof, we observe that in ves-

sels of war, the general dimensions are established by

authority of officers appointed by the government to su-

perintend the building of ships. In the merchant-service,

the extreme breadth, length of the keel, depth in the

hold, height between decks and in the waist, are agreed

on by contract; and from these dimensions the shipwright

is to form a draught suitable to the trade for which the

ship is designed.

In projecting the draught of a vessel of war, the first

article to be considered is her length. As all ships are

much longer above than below, it is also necessary to

distinguish the precise part of her height from which her

length is taken: this is usually the lower gun-deck, or

the load water-line. It has been already observed, that

water-lines are described longitudinally on a ship's bot-

tom by the surface of the water in which she fl >ats and
that the line which determines her depth under the water,

is usually termed the load water-line. In this draught
it will be particularly necessary to leave sufficient dis-

tance between the ports.

The next object is to establish the breadth by the

midship-beam. Although there is great difference of

opinion about proportioning the breadth to the length,

yet it is most usual to conform to the dimensions of ships

of the same rate. After the dimensions of the breadth

and length are determined, the depth of t ho hold must be

fixed, which is generally half the b - Ith; but the form of

the body should be considered on this occasion; for a flat

floor will require less depth in thu hold than a sharp one.

The distance between the decks must also be settled.

We may then proceed to fix the length of the keel, by

which we shall be enabled to judge of the rake of the

stem and stern-post. The rake is known to be the pro-

jection of the ship at the height of the stem and stern-post

beyond the ends of the keel afore and abaft, or the angle

by which the length is increased as the fabric rises. To
these we may also add the height of the stem and wing-

transom.

After these dimensions arc settled, the timbers may be

considered which form the sides of the ship. A frame of

timbers, which appears to be one continued piece, is com-
posed of one floor-timber, whose arms branch outward to

both sides of the ship; two or three futtocks, and a top-

timber. The futtocks are connected to the upper arms of

the floor-timbers on each side of the ship, and serve to

prolong the timber in a vertical direction: and the top-

timbers are placed at the upper part of the futtocks for

the same purpose; all these being united, and secured by
cross-bars, or a circular inclosure, which is called a frame
of timbers. And as a ship is luuch broader at the middle
than at the extremities, the arms of the floor-timber will

form a very obtuse angle at the extreme breadth; but
this angle decreases in proportion to the distance of the
timbers from the midship-frame, so that the foremost
and aftmost ones will form a very acute angle. Floor-
timbers of the latter sort are usually called crutches.

Shipwrights differ extremely in determining the sta-
tion of the midship-frame; some placing ir at the middle
of the ship's length, others further forward. They who
place it before the middle allege, that if a ship is full
forwards, she will meet with no resistance after she has
opened a column of water, and that the water so dis-
placed will easily unite abaft, and by that means force the
ship forward; besides having more power on the rudder,
in proportion to its distance from the centre of gravity;
this also co n s nearer the form of fishes, which should
seem the most advantageous for dividing the fluid.
When the rising of the midship floor-timber is decided,

we may then proceed to describe the rising- line of the
floor, on the stern-post abaft, and on the stem afore.
The heigbt of the lower-deck is the next thing to be

considered: it is determined in the middle by the depth
of the hold; and some builders make it no higher than
the stem; but they raise it abaft as much above its height
in the middle as the load water-mark, or draught of wa-
ter abaft, exceeds that afore. With regard to tie height
between decks, it is altogether arbitrary, and musf be.

determined by the rate of the ship and the service she is
designed for.

It is also necessary to remember the sheer of the wales,
and to give them a proper hanging; because the beauty
and statelincss of a ship greatly depend upon their figure
and curve, which, if property 'drawn, will make her ap-
pear airy and graceful on the water.

We come now to consider the upper works, and all
that is above water, called the dead-work; and here the
ship must be narrower, so that all the weight lying above
the load water-line, will thereby lie brought nearer the
middle of the breadth, and of course the ship will be less
strained by the working of her guns, etc.

J3ut although some advantages are acquired by dimi-
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nishjng the breadth, above water, we must be careful not

to narrow her too much; as there must be sufficient room
left on the upper deck for the guns to recoil. The secu-

rity of the masts should likewise be remembered, which
requires sufficient breadth to spread the shrouds. A de-

ficiency of this sort may indeed be in some measure sup-

plied by enlarging the breadth of the channels.

We come to explain the sheer-draught, or plane of ele-

vation, of a sixty-gun ship.

AA, fig. 10. is the keel, whose upper edge is prolong-

ed by the dotted line p q, upon the extremities of which
arc erected perpendiculars which determine the height of

Hie wing-transom K, and the length of the gun deck KC.
AB, the stern-post. AC, the stem. DD, the quarter-

gallery with its windows. EF, the quarter-pieces, which

limit the stern on each side. F, the taffarel, or upper

piece of the stern. FG, profile of the stem, with its gal-

leries. II, the gun-ports. 1, the channels, with their

dead-eyes and chain-plates. K, the wing-transom. KG,
the counter. LB, the deck-transom. MNO, the first,

second, and third transoms, of which k is the third or

lowest, m OLP, the direction of the fashion-piece, hav-

ing its breadth canted aft'towards the stern. QR, the

main skeeds, for hoisting in the boats clear of the ship's

side. LQZ, the main wale, with its sheer afore and

abaft. DRX, the channel-wales, parallel to the main-

wale. SUS, the sheer rail parallel to the wales. T t,

the rudder. A t F, the rake of the stern. VWV, the

waist rail. P it, the drift rails abaft; and ia, the drift

rails forward. TUC, the water-line. XX, the rails of

the head. Y, the knee of the head, or cutwater. ZZ,
the cheeks of the head, a a, the cathead. M©C, the

rising line of the floor, k n C, the cutting down line,

which limits the thickness of all the floor-timbers, and like-

wise the height of the dead wood afore and abaft. © u

UW, the midship-frame, a, b, c, d, e,/, g, A, the. frames

or timbers in the fore body of the ship, that is, before the

midship-frame. 1, 2, 3, 4, 5, 6, 7, 8, 9, the timbers in

the after-body, or which are erected abaft the midship-

frame.

As the eye of a spectator is supposed in this projec-

tion to view the ship's side in a line perpendicular to the

plane of elevation, it is evident that the convexity will

vanish, like that of a cylinder or globe; when viewed at

a great distance; and that the frames will consequently

be represented by straight lines, except the fashion-piece

abaft and the knuckle-timber forward.

It has been already observed, that the plane of projec-

tion may be defined a vertical delineation of the curves

of the timbers upon the plane of the midship-frame, which

is perpendicular to that of the elevation. It is necessa-

ry to observe here, that the various methods by which

these curves are described, are equally mechanical and

arbitrary. In the latter sense, they are calculated to

make a ship fuller or narrower, according to the service

for which she is designed; and in the former they are

drawn according to those rules which the artist has been

implicitly taught to follow, or which his fancy or judg-

ment has esteemed the most accurate and convenient.

They are generally composed of several arches of a
ie, reconciled together by moulds framed for that pur-

pose. The radii of those arches, therefore, are of dif-

ferent lengths, according to the breadth of the ship in the

place where such arches arc swept; and they arc expres-
sed on the plane of projection either by horizontal or
perpendicular lines; the radii of the breadth-sweeps being
always in the former, and the radii of the floor sweeps
in the latter direction. These two arches are joined by
a third, which coincides with both without intersecting

either. The curve of the top-timber is either formed by
a mould which corresponds to the arch of the breadth-
sweep, or by another sweep whose centre and radius are
without the plane of projection. The breadth of the ship
at every top-timber, is limited by a horizontal line

drawn on the floor-plane, called the half-breadth of the
top timbers. The extreme breadth is also determined
by another horizontal line on the floor-plane; and the
lines of half-breadth are thus mutually transferable from
the projection and floor-planes to each other.

The necessary data by which the curves of the timbers
are delineated, then, are the perpendicular height from
the keel; the main or principal breadth; and the top
breadth; for as a ship is much broader near the middle
of her length than towards the end, so she is broader in
the middle of her height than above and below; and this

latter difference of breadth is continued thoroughout
every point of her length. The main breadth of each
frame of timbers is therefore the ship's breadth nearly in
the middle of her height in that part, and the top-timber
breadth is the line of her breadth near the upper ends of
each timber. It has been already observed, that as both
sides of a ship are alike, the artificers only draw one side
from which both sides of the ship are built: therefore the
timbers abaft the midship-frame are exhibited on one
side of the plane of projection, and the timbers before it

on the other.

Plane of projection.

Fig. 12. A, the keel. BC, the line which expresses
the upper edge of the keel,from which the height of each
timber and height of its different breadths are measured.
BD, and CE, perpendiculars raised on the line BC, to

limit the shines extreme breadth and height amid-ships;
or, in other words, to limit the breadth and height of the

midship-frame. AF, a perpendicular erected from the
middle of the keel to bisect the line of the ship's breadth
in two equal parts. F 9, the half-breadth line of the aft-

most top-timber; being the uppermost horizontal line

in this figure.

Note. The seven lines parallel to and immediately
under this, on the right side of the line AF, are all top-

timber half breadths, abaft the midship-frame; the low-
est of which coincides with the horizontal line DE.
The parallel horizontal lines nearly opposite to these,

on the left side of the line AF, represent the top-timber
half-breadths in the fore body, or the half-breadths of
the top-timbers before the midship-frame.

G, H, I, Q, R, S, T, the radii of the breadth-sweeps
abaft the midship-frame; those of the breadth-sweeps in

the fore-body, or before the midship-frame, are directly

opposite on the right side.

©, A, show the midship-frame, from the extreme
breadth downwards.

1, 2, 3, 4, 5, 6, 7, 8, 9, the outlines of the timbers abaft

the midship frame, in different parts of the height; a, 6,

c, d, e,f. g, h, the outlines of the timbers before the mid-
ship-frame, in diflerent parts of their height, h being
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the foremost or knuckle-timber. K.i, the wing-transom,

whose ends rest upon the fashion-piece. L, the deck-

transom, parallel to and under the wing-transom. MNO,
the lower transoms, of which k is the third and lowest.

m k P, the dotted line, which expresses the figure of the

fashion-piece without being canted aft. P, the upper

part, or top-timber of the fashion-piece, n, o, p, q, r, s,

the radii of the floor-sweeps, abaft the midship-frame;

those before the midship-frame are on the opposite side

of the line AF, to which they are all parallel.

1st Rd, 2d Rd, 3d Rd, 4th Rrf, the diagonal ribands

abaft the midship: t, u, xf y, the same ribands expressed

in the fore-body.

It has been remarked above, that the horizontal plane

is composed of water-lines and ribands; it also contains

the main and top-timber-breadth lines, or longitudinal

lines by which the main-breadth and top-timber-breadth

are limited in every point of the ship's length. The ho-

rizontal curve of the transoms and harpins are also re-

presented therein; together with the planes of the prin-

cipal timbers, the cant of the fashion-piece, the length

of the rake afore and abaft, the projection of the cat-

heads, and the curve of the upper rail of the head, to

which the curves of the lower ones are usually parallel.

Horizontal Plane.

BAC, Fig. It, the line of the ship's length, passing

through the middle of the stem and stern-post. B, the

upper end of the stern-post. C, the upper end of the stem.

BF, the length of the rake abaft. DWX, the top-timber-

breadth line, or the line which limits the breadth of each
top-timber.

DF, the breadth of the aftmost timber at the taffarel.

BK, the wing-transom. BLP, the horizontal curve of

the deck-transom. MM, the horizontal curve, or round-

aft, of the first transom. MN, the horizontal cnrve of

the second transom: it is prolonged into a water-line,

N 8 7. k 0, the horizontal curve of the third transom,

which is also prolonged into another water-line, 0,n, U,

p, Q, in OP, the plane of the fashion-piece, as canted aft.

© WU, the plane of the midship- frame, a, 6, c, d, e,f, h,

the planes of the timbers before the midship-frame. 1,2, 3,

4, 5, 6, 7, 8, 9, the plane of the timbers abaft the mid-
ship-frame. XX, the figure of the upper rail of the head.

CY, the projection of the knee of the head.

The third horizontal riband is marked on the plate.

a, a, the projection of the cat-head.

Thus we have endeavoured briefly to explain the na-

ture and uses of the principal draughts used in the con-

struction of a ship, which reciprocally correspond with

each other in the dimensions of length, breadth, and
depth. Thus the plane of elevation is exactly of the same
length with the horizontal or floor plane. The several

breadths of the timbers in the floor-plane, and that of the

projection, are mutually transferable; and the real height
of the timbers in the projection exactly conforms to their

height if) the elevation. Thus, let it be required to trans-

i'<T the height of the wing-transom from the elevation to

the projection:

Extend the compasses from the point K, in the eleva-
tion, down to the dotted line prolonged from the upper
edge of (lie keel, and setting the other foot in the point p,
then shall the line K. p be the perpendicular height in the

wing-transom: transfer this from the middle of the line

BAC, in the projection, to the point K in the perpendi-
cular AF, then will AK be the height of the wing-tran-
som in the plane of projection: and thus the height of all

the transoms may be laid from the former upon the latter.

Again: Let it be required to transfer the main-breadth
of the midship-frame from the projection to the horizon-

tal plane: Set one foot of the compasses in the point ©
on the perpendicular CE, and extend the other along the

main-breadth sweep © G, till it touches the perpendicu-

lar AP parallel to CE: lay this distance upon the hori-

zontal plane from the point u in the line of the ship's

length, BAC, along the plane of the midship-frame to

the point ©; so shall the line © WU be the breadth of

the midship -frame on the horizontal plane.
Thus also the top-timber-breadth, or the distance of

each top-timber from the middle of the ship's breadth,
may be in the same manner transferred, by extending
the compasses from the line BAC, in the horizontal plane,

to the top-timber-breadth line upon any particular tim-
ber, as 1, 2, 3, &c. which will give its proper dimensions
thereon.

In the same manner the breadths of all the timbers may
be laid from the projection to the horizontal plane, and,
vice versa, from that to the projection. Thus the height
of each timber may also be transferred from the elevation
to the prejection, &c.
The principal utility of these draughts, therefore, is

to exhibit the various curves of the ship's body, and of
the pieces of which it is framed, in different points of
view, which are either transverse or longitudinal, and
will accordingly present them in very different direc-
tions. Thus the horizontal curves of the transoms and
water-lines are represented on the floor-plane, all of
which are nearly straight lines in the elevation and pro-
jection; and thus the vertical curves of the timbers are
all exhibited on the projection, although they appear as
straight lines in the elevation and floor-plane.

Of constructing ships.
The pieces by which this complicated machine, a ship,

is framed, are joined together in various places, hj
scarfing, rabbitting, tenanting, and scoring.

During the construction of a ship, she is supported ia
the dock, or upon a wharf, by a number of solid blocks of
timber placed at equal distance from, and parallel to,
each other. She is then said to be on the stocks.
The first piece of timber laid upon the blocks is gene-

rally the keel: we say generally, because of late, a dif-
ferent method has been adopted in some of the royal
dock-yards, by beginning with the floor timbers; the ar-
tists having found that the keel is often apt to rot dur-
ing the long period of building a large ship of war. The
pieces of the keel are scarfed together, and bolted, forming
one entire piece, AA, which constitutes the length of the
vessel below. At one extremity of the keel is erected the
stem. It is a strong piece of timber incurvated nearly
into a circular arch, or. according to the technical term,
compassing, so as to project outwards at the upper-end'
forming what is (ailed the rake forward. In small ves-
sels this is framed of one piece; but in large ships it is
composed of several pieces scarfed and boited together
At the other extremity of thc;keel is elevated the stern-
post, which is always of one entire straight piece. The
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heel of it is let into a mortoise in the keel, and having

its upper end to liang outwards, making fin obtuse an-

cle with tlie keel, like that of the stein: this projection is

called the rake abaft. The stern-post, which ought to

support the stern, contains the iron- work, or hinges of

Ihe rudder, which are called googings, and unites the

lower part of the ship's sides abaft. See the connection

of those pieces in the elevation, fig. 10.

Towards the upper-end of the stern-post, and at

right angles with its length, is fixed the middle of the

wing-transom, where it is firmly bolted. Under this is

placed another piece parallel thereto, and called the deck-

transom, upon which the after-end of the lower deck is

supported. Parallel to the deck-transom, and at a pro-

per distance under it, another piece is fixed to the stern-

post called the first-transom; all of which serve to con-

nect the stern-post to the fashion-pieces. Two more
transons, called second and third, are also placed under

these, being likewise attached to the fashion-pieces, into

which the extremities of all the transons are let. The
fashion-pieces are formed like the other timbers of the

ship, and have their heels resting on the upper part of the

kelson, at the after extremity of the floor-ribands.

All these pieces, viz. the transoms, the fashion-pieces,

and their top-timbers being strongly united into one

frame, are elevated upon the stern-post; and the whole

forms the structure of the stern, upon which the galle-

ries and windows, with their ornaments, are afterwards

built.

The stem and stern-post being thus elevated upon the

keel, to which they are securely connected by knees

and arched pieces of timber bolted to both: and the keel

being raised at its two extremities by pieces of dead

wood, the midship floor-timber is placed across the

keel, whereto it is bolted through the middle. The floor-

timbers before and abaft the midship frame are then sta-

tioned in their proper places upon the keel; after which

the kelson, which, like the keel, is composed of several

pieces scarfed together, is fixed across the middle of the

floor-timbers, to which it is attached by bolts driven

through the keel, and clinched on the upper part of the

kelson. The futtocks are then raised upon the floor -tim-

bers, and the hawse-pieces erected upon the cant timbers

in the fore part of the ship. The top-timbers on each

side are next attached to the head of the futtocks, as al-

ready explained. The frames of the principal timbers

being thus completed, are supported by ribands.

The ribs oftheshipbeing now stationed, they proceed

to fix on the planks, of which the wales are the principal,

being much thicker and stronger than the rest. The bar-

pins, which may be considered as a continuation of the

waives at their fore-ends, are fixed across the hawse-

pieces, and surround the fore part of the ship. The
planks that inclose the ship's sides are then brought
about the timbers; and the clamps, which are of equal

thickness with the wales, fixed opposite to the wales
within the ship: these are used to support the ends of the

beams, and accordingly stretch from one end of the
ship to the other. The thick-stuff, or strong planks of
the bottom within-board, are then placed opposite to the
several scarfs of the timbers, to reinforce them through-
out the ship's length. The planks employed to line the
ship, called the ceiling, or foot- waling, is next fixed in

the intervals between the thick stuff of the hold. The
beams are afterwards laid across the ship to support the

decks, and are connected to t he side by lodging and
hanging knees.

The cable bits being next erected, the cartings, and
ledges, are disposed between the beams to strengthen

the deck. The water-ways are then laid on the ends
of the beams throughout the ship's length, and thesprik-

ctting fixed close above them. The upper deck is then

planked, and the string placed under the gunnel or

plansheer in the waist.

They proceed next to plank the quarter-deck and
fore-castle, and to fix the partners of the masts and cap-

sterns with the Coamings of the hatches. The breast-hooks

arc then baited across the stem and bow within-board;

the step of the fore-mast placed on the kelson; and the

riders fayed on the inside of the timbers, to reinforce

the sides in different places of the ship's length. The
pointers, if any, are afterwards fixed across the hold

diagonally to support the beams; and the crotchets sta-

tioned in the after-hold to unite the half-timbers. The
steps of the mainmast and capsterns are next placed;

the planks of the lower-decks and orlop laid; the navel-

hoods fayed on the hawse holes; and the knee of the

head, or cutwater, connected to the stem. The figure

of the head is then erected, and the trail-board and checks

are fixed on the sides of the knee.

The taffarel and quarter-pieces, which terminate the

ship abaft, the former above and the latter on each side,

are then disposed; and the stern and quarter galleries

framed and supported by their brackets. The pumps,
with their well, are next fixed in the hold; the Umber-
boards laid on each side of the kelson; and the garboard

strake fixed on the ship's bottom next to the keel with-

out.

The hull being thus fabricated, they proceed to sepa-

rate the apartments by bulk- heads, or partitions; to

frame the portlids; to fix the cat- heads and chess-trees;

to form the hatchways and scuttles, and fit them with pro-

per covers or gratings. They next fix the ladders whereby

to mount or descend the different hatchways; anil build

the manger on the lower deck, to carry off the water

that runs in at the hawse-holes when the ship rides at

anchor in a sea. The bread-room and magazines are

then lined; and the gunnel, rails, and gangways, fixed

on the upper part of the ship. The cleats, kevels, and

rand ranges, by which the ropes are fastened, are after-

wards bolted or nailed to the sides in different places.

The rudder, being fitted with its irons, is next

hung to the stern-post; and the tiller, or bar, by which

it is managed, let into a mortoise at its upper end. The
scuppers, or leaden tubes, that carry the water off from

the decks, are then placed in holes cut through the ship's

sides; and the standards bolted to the beams and sides

above the decks to which they belong. The poop-Ian-

thorns are last fixed upon their cranes over the stern;

and the bilge-ways, '»r cradles, placed under the bottom,

to conduct the ship steadily into the water whilstlaunch-

ing.

Stowing and trimming of ships, the method of dispos-

ing of the cargo in a proper and judicious manner in the

hold of a ship. A ship's sailing, steering, and wearing,

and being lively and comparatively easy at sea in a storm,
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depend greatly on the cargo, ballast, or other materi-

als, being properly stowed, according to their weight

and bulk, and the proportional dimensions of the built of

the ship, which may be too crank or too stiff to pass, on

the ocean with safety. These things render this branch

of knowledge of such consequence, that rules for it ought

to be endeavoured after, if but to prevent, as much as

possible, the danger of a ship oversetting at sea, or being

so laboursome as to roll away her masts, &c. by being

Improperly stowed, which is often the case.

When a ship is new, it is prudent to consult the build-

er, who may be supposed best acquainted with a ship of

his own planning, and most likely to judge what her

properties will be, to judge how the cargo of materials,

according to the nature of them, ought to be disposed of

to advantage, so as to put her in the best sailing trim;

and at every favourable opportunity afterwards it will be

proper to endeavour to find out her best trim by experi-

ment.
Ships must differ in their form and proportional di-

mensions; and to make them answer their different pur-

poses, they will require different management in the

stowage, which ought not to be left to mere chance, or

done at random, as goods or materials happen to come

to hand, which is too often the cause that such improper

stowage makes ships unfit for sea: therefore the stowage

should be considered, planned, and contrived, according

to the built and properties of the ship, which if they

arc not known should be inquired after. If she is nar-

row and high built in proportion, so that she will not

shift herself without a great weight in the hold, it is a

certain sign such a ship will require a great part of hea-

vy goods, ballast, or materials, laid low in the hold, to

make her stiff enough to bear sufficient sail without

being in danger of oversetting. But if* a ship is built

broad and low in proportion, so that she is stiff and will

support herself without any weight in the hold, such a

ship will require heavy goods, ballast, or materials,

stowed higher up, to prevent her being too stiff and la-

boursome at sea, so as to endanger her masts being roll-

ed away, and the hull worked loose and made leaky.

In older to help a ship's sailing, that she should be

lively and easy in her pitching a?id ascending motions,

it should be contrived by the stowage, that the principal

and weightiest part of the cargo or materials should lie

as near the main body of the ship, and as far from the

extreme ends, fore and aft, as things will admit of. For
it should he considered, that the roomy pail of our ships

lengthwise, forms a sweep or curve near four times as

long as they are broad; therefore those roomy parts at

and above the water's edge, which are made by a full

harping and a broad transom to support the ship steady

ami keep her from plunging into the sea, and also by the

entrance and run of the ship having little or no bearing

body under for the pressure of the water to support

them, of course should not be stowed with heavy goods

or materials, but all the necessary vacancies, broken

stowage, or light goods, should be at these extreme ends

fore and aft; and in proportion as they are kept lighter

by the stowage, the ship will be more lively to fall and

rise easy in gn at seas; and this will contribute, greatly

to her wurking and sailing, and to prevent her from

straining and hogging; for which reason it is a wrong

practice to leave such a large vacancy in the main hatch-

way as is usual, to coil and work the cables, which ought

to be in the fore and aft hatchway, that the principal

weight may be more easily stowed in the main body of

the ship, above the flattest and lowest flooring, where the

pressure of the water acts the more to support it. See

Navigation.

Ships, masts of. The mast of a ship is a long round

piece of timber, elevated perpendicularly upon the keel

of a ship, to which are attached the yards, the sails, and

the rigging. A mast, with regard to its length, is either

formed of one single piece, which is called a pole-mast,

or composed of several pieces joined together, each of

which retains the name of mast separately. The low-

est of these is accordingly named the lower mast; the

next in height is the top-mast, which is erected at the

head of the' former; and the highest is the top-gallant-

mast, which is prolonged from the upper end of the top-

mast. Thus the two last are no other than a continua-

tion of the first upwards.

The lower-mast is fixed in the ship; the foot, or heel

of it rests on a block of timber called the step, which is

fixed upon the kelson, and the top-mast is attached to

the head of it by the cap and the trestle-trees. The lat-

ter of these are two strong bars of timber, supported by
two prominences, which arc as shoulders on tlie opposite

sides of the mast, a little under its upper end: athwart
these bars are fixed the cross-trees, upon which the

frame of the top is supported. Between the lower-mast-

head, and the foremost of the cross-trees, a square space
remains vacant, the sides of which arc bounded by the

two trestle-trees. Perpendicularly above this is the

foremost hole in the cap, whose after-hole is solidly

fixed on the head of the lower-mast. The top-mast is

erected by a tackle, whose effort is communicated from
the head of the lower-mast to the foot of the top-mast;

and the upper end of the latter is accordingly guided into

and conveyed up through the holes between the trestle*

trees and the cap.

Besides the parts already mentioned in the construc-
tion of masts, with respect to their length, the lower-
masts of the largest ships are composed of several pieces
united into one body. As these are generally the most
substantial parts of various trees, a mast formed by this

assemblage, is justly esteemed much stronger than one
consisting of any single trunk, whose internal solidity

may be very uncertain.

The whole is secured by several strong hoops of iron,

driven on the outside of the mast, where they remain at
proper distances.

Figs. 1,2, and 3, PI. CXX. Masts, &c. represent, one of
Mr. George Smart's patent hollow masts. It is princi-
pally composed of four small beams A IJDE, figs, l and
2, which are each quarters of one small tree; these are
held at the proper distance apart by cross bars FF mor-
tised into them. The spaces between these four beams
arc filled up by thick planks GG, which have grooves cut
across them to receive one-half of the bars FF as shown
in fig. 3, and the whole is bound together by hoops HH.
By this means a truss is formed in every direction; for
in every strain, before the mast can give way, the beams
and planks on the side nearest the strain must compress.
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and those on the opposite side must be torn asunder length-

wise.

There arc several other methods of constructing these

masts, as eight planks doweled together at the edges, or

four planks' tabled into each other with oak wedges at

the end of the tables, to prevent the end wood from cut-

ting into each other.

Masts on these principles can be made at one half the

expense of the common ones, and of the same strength

without any increase of the weight.

Figs. 4 and 5, represent a contrivance included in Mr.
Smart's patent for masts, by which temporary yards for

ships can be made when at sea, and of such spars as can

conveniently be carried on board a ship. They are

formed of two small spars, each half the length of the

yard, which are sawn down lengthwise in two directions,

so as to cut them into four branches, but left joined to-

gether at one end, A fig. 4: that end is then hooped so

as to prevent splitting; the four pieces DEF, &c. are

opened out as in the figure, and blocks of wood put in

between them at GHIK to keep them apart; the two

spars thus opened are joined together to make one yard

at the block K formed of four pieces, one of which is

shown in fig. 5. It has a groove in it to receive the

ends of one of the bars DEF in each spar and connect

them; it has some small pieces put across in the angle of

the groove, which are let into the ends of the pieces D
E F, so that when they are kept in their places, by a
broad hoop L, they cannot be drawn apart end-ways;

the four pieces composing the block K are laid together,

and put in between the bars, leaving a space between

them to put in wedges which are drove in until the pieces

fig. 5 are shoved out so as to fill the hoop and hold it all

firmly.

Small yards may be made from one spar without join-

ing; in that case the four pieces are left connected at

each end, and the piece K is a plain block like the rest.

Yards on this construction can be considerably in-

creased in their strength (if found too weak) by putting

in larger blocks; which increases their diameter, and
throws the four bars farther from each other without in-

creasing their weight more than the extra weight of the

blocks.

The principal articles to be considered in equipping
a ship with masts are, 1st, the number; 2d, their situa-

tion in the vessel; and, 3d, their height above the water.

The masts being used to extend the sails by means of

their yards, it is evident, that if their number was mul-
tiplied beyond what is necessary, the yards must be ex-

tremely short, that they may not entangle each other in

working the ship, and by consequence their sails will be
very narrow, and receive a small portion of wind. If,

on the contrary, there is not a sufficient number of masts

in the vessel, the yards will be too large and heavy, so

as not to be managed without difficulty. There is a
mean between these extremes, which experience and the

general practice of the sea have determined; by which
it appears, that in large ships every advantage of sailing

is retained by three masts and a bowsprit.
The most advantageous position of the masts is un-

doubtedly that from whence there results an equilibrium
between the resistance of the water on the body of the
ship on one part, and of the direction of their effort on

the other, liy every other position this equilibrium is

destroyed, ami the greatest effort of the masts will ope-
rate to turn the ship horizontally about its direction; a
circumstance which retards her velocity. It is counter-
balanced indeed by the helm; but the same inconvenience
still continues; for the force of the wind, having the re-

sistance of the helm to overcome, is not entirely employ-
ed to push the vessel forward. The axis of the resistance

of the water should then be previously determined, to
discover the place of the main-mast, in order to suspend
the efforts of the water equally, and place the other masts
so that their particular direction will coincide with that
of the main-mast. The whole of this would be capable
of a solution if the figure of the vessel was regular, be-,

cause the point, about which the resistance of the water
would be in equilibrio, might be discovered by calcula-
tion.

The exact height of the masts, in proportion to the form
and size of the ship, remains yet a problem to be deter-

mined. The more the masts are elevated above the cen-
tre of gravity, the greater will be the surface of sail

which they are enabled to present to the wind; so far an
additional height seems to have been advantageous.
But this advantage is diminished by the circular move-
ment of the mast, which operates to make the vessel stoop
to its effort; and this inclination is increased in propor-
tion to the additional height of the mast, an inconveni-
ence which it is necessary to guard against. Thus
what is gained upon one hand is lost upon the other. To
reconcile these differences, it is certain, that the height
of the mast ought to be determined by the inclination of
the vessel, and that the point of her greatest inclination

should be the term of this height above the centre of

gravity.

In order to secure the masts, and counterbalance the

strain they receive from the effort of the sails impressed

by the wind, and the agitation of the ship at sea, they

are sustained by several strong ropes, extended from

their upper ends to the outside of the vessel, called

shrouds. These are further supported by other ropes,

stretched from their heads towards the fore-part of the

vessel.

The mast, which is placed at the middle of the ship's

length, is called the main-mast; that which is placed in

the forepart, the fore-mast; and that which is towards

the stern, is termed the mizen-mast.

SHISTUS. See Schistus, and Rocks primitive.

SHIVERS, or Sheevers, in the sea-language, names
given to the little rollers or round wheels of pulleys. See

Pulley.
SHOE, a covering for the foot usually made of leather,

by the company of cordwainers.

Shoe, horse. See Farriery.
Shoe, for an anchor, in a ship, the place for the an-

chor to rest, and fitted to receive the stock, &c. so as to

prevent the sheets, tacks, and other running-rigging,

from galling, or being entangled with the flocks.

SHOOTING, in the military art. Sec Artillery,
Gunnery, and Projectiles.

Shooting, in sportinanship. the killing of game by

the gun, with or without the help of dogs.

The first thing which the sportsman ought to attend to

is the choice of his fowling piece. Conveniency requires
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that the barrel should be as li.^ht as possible, at the same

time it ought to p >ssess that degree of strength which

will make it not liable to burst. In a former article (Gun-
smithery), it was stated that very little was gained

by extending the length of the barrel. It ought, how-
ever, to bear some proportion to the bore, and be of suf-

ficient length to permit all the powder to inQame. The
usual length is now from 26 to 30 inches.

It may appear as an objection to this, that a duck-gun
which is five or six feet long kills at a greater distance

than a fowling-piece; but this is not owing to its length,

but to its greater weight and thickness, which give it

such additional strength, that the shot may be increased,

and the charge of powder doubled, trebled, and even
quadrupled. More, indeed, will depend on the goodness
of the powder, and using a proper charge (which must
be learned by trying the gun at a mark), than on the

length of the barrel.

The patent milled shot is now very generally used,

and is reckoned superior to any other. The size of the

shot must vary according to the particular species of game
which is the object of the sportsman's pursuit, as well

as be adapted to the season. In the first month of par-
tridge-shooting, No. 4 is most proper.

As hares also sit closer, and are thinly covered with
fur, at this season, they may easily be killed with this

shot at 30 or 35 paces. No. 5, is proper for shooting
quails; and No. 3, for snipes. About the beginning of

October, when the partridges are stronger, and pheasant-

shooting commences, No. 3 may be used.

In loading a piece, the powder ought to be slightly

rammed down by only pressing the ramrod two or three

times on the wadding, and not by drawing up the ram-
rod and then returning it into the barrel with a jerk of

the arm several times. The shot ought to be rammed
down with some force, since it is from the shot being loose

in the gun, and a space being consequently left between
it and the powder, that accidents most frequently happen
by the bursting of guns. A sportsman ought never to

carry his gun under his arm with the muzzle inclined

downwards, for this practice loosens the wadding and
charge too much.

Immediately after the piece is fired it ought to he re-

loaded; for, while the barrel is still warm, there is no
danger of any moisture lodging in it to hinder the pow-
der from falling to the bottom. As it is found that the

coldness of the barrel, and perhaps the moisture con
densed in it, diminish the force of the powder in the fust

shot, it is proper to fire off a little powder before the

piece is loaded. Some prime before loading, but this is

not proper unless the touch-hole is very large. After
every discharge tlic touch-hole ought to he pricked, or
a small feather may be inserted to dear away any hu-
midity or foulness that has been contracted.

The sportsman having loaded his piece, must next
prepare to fire. For this purpose he ought to place his

hand near the entrance of the ramrod, and at the same
time grasp the barrel firmly. The, muzzle should he a
Utile elevated, for it is more usual to shoot low than
high. This direction ought particularly to be attended
to when the object is a little distant; because shot as well
as hall only moves a certain distance point I, lank, when
t begins to describe the curve of the parabola.
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Practice soon teaches the sportsman the proper dis-

tance at which he should shoot. The distance at which
he ought infallibly to kill any kindof game with patent

shot, provided the aim is well taken, is from 25 to 35
paces for the footed, a«d from 40 to 45 paces for the

winged game. Beyond this distance even to 50 or 55

paces, both partridges and hares are sometimes killed;

but in general the hares are only slightly wounded, and
carry away the shot; and the partridges at that distance

present so small a surface, that they frequently escape

untouched between the spaces of the circle. Yet it does

not follow that a partridge may not be killed at 60 and
even 70 paces distance; but these shots are rare.

In shooting at a bird flying, or a hare running across,

it is necessary to take aim at the fore part of the object.

If a partridge flies across at the distance of 30 or 35

paces, it will be sufficient to aim at the head, or at most
but a small pace before it. Another thing to be attended

to is, that the shooter ought not involuntarily to stop the

motion of the arms at the moment of pulling the trigger;

for the instant the hand stops in order to fire, however
inconsiderable the time maybe, the bird gets beyond the

line of aim, and the shot will miss it. A sportsman ought
therefore to accustom his hand while he is taking aim to

follow the object. When a hare runs in a straight line

from the shooter, he should take his aim between the ears,

otherwise he will run the hazard cither of missing, or
at least not of killing dead, or, as it is sometimes called,

clean.

A fowling-piece should not be fired more than 20 or
25 times without being washed; a barrel when foul nei-
ther shoots so ready, nor carries the shot so far, as
when clean. The flint, pan, and hammer, should be
well wiped after each shot; this contributes greatly to

make the piece go off quick, but then it should be done
with so much expedition, that the barrel may be reload-
ed whilst warm for the reasons before advanced. The
flint should be frequently changed, without waiting un-
til it misses fire, before a new one is put in. Fifteen or
eighteen shots, therefore, should only be fired with the
same flint; the expense is too trifling to be regarded, and
by changing it thus often much vexation will be pre-
vented.

A erun also should nevpr be fired with the prime of the
preceeding day; it may happen that an old priming will

sometimes go off well, but it will more frequently con-
tract moisture and fuze in the firing; then the object
will most probably be missed, and thatbecause the piece
was not fresh primed.
For the information of the young sportsman we shall

add a few more general directions, hi warm weather he
ought to seek for game in plains and open grounds: ami
in cold weather he may search little hills exposed to the

sun, along hedges, among heath, in stubbles, and in pas-
tures where there is much furze and fern. The morning
is the best time of the day. before the dew is exhaled,
and before the game has been disturbed. The colour of
the shooter's dress ought to he the same with that of the
fields and trees: in summer it ought to be green, in win-
ter a dark grey. He ought to hunt as much as possible
against the wind, not only to prevent the game perceiv-
ing the approach of him and his dog. but also to enable
the dog to scent the game at a greater distance.
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He should never be discouraged from hunting and
ranging the same ground over and over again, especially

in places covered with heath, brambles, high grass, or

young coppice wood. A hare or rabbit will frequently

Buffer him to pass several times within a few yards of its

form without getting up. He should be still more patient

when he has marked patridges into such places; for it

often happens, that after the birds have been sprung

many times, they lie so dead that they will suffer him
almost to tread upon them before they will rise. Phea-

sants, quails, and woodcocks, do the same.

He ought to look carefully about him, never passing a

bush, or tuft of grass, without examination; but he

ought never to strike them with the muzzle of his gun,

for it will loosen his wadding. He who patiently beats

and ranges his ground over again, without being dis-

couraged, will always kill the greatest quantity of

game; and if he is shooting in company, he will find game
where others have passed without discovering any.

When he has fired he should call in his dog, that he

may not have the mortification to see game rise which

he cannot shoot. When he has killed a bird, instead of

being anxious about picking it up, he ought to follow the

rest of the covey with his eye till he sees them settle.

Three species of dogs are capable of receiving the pro-

per instructions and of being trained. These are the

smooth pointer, the rough pointer, and the spaniel. The
smooth pointer is active and lively enough in his range,

but in general is proper only for an open country.

The greatest part of these dogs are afraid of water,

brambles, and thickets; but the spaniel and the rough

pointer are easily taught to take the water, even in cold

weather, and to range the woods and rough places as

well as the plain. Greater dependance may therefore be

had on these two last species of dog than on the smooth

pointer.

The education of a pointer may commence when he

is only five or six months old. The only lesson which he

can be taught at this time are, to fetch and carry any
thing when desired; to come in when he runs far off, and

to go behind when he returns; using, in the one case, the

words here, come in, and in the other, back, or behind.

It is also necessary at this period to accustom him to be

tied up in the kennel or stable, but he ought not at first

to be tied too long. He should be let loose in the morning,

and fastened again in the evening. When a dog is not

early accustomed to be chained, he disturbs every per-

son in the neighbourhood by howling. It is also of im-

portance that the person who is to train him should

give him his food.

When the dog has attained the age of ten or twelve

months, he may be carried into the field to be regularly

trained. At first he may be allowed to follow his own in-

clination, and to run after every animal he sees. His in-

iiisrriminating eagerness will soon abate, and he will

pursue onh partridges and hares. He will soon become

tired of following patridges in vain, and will content

himself after having flushed them, to follow them with

his eyes. It will be more difficult to prevent him from
following hares.

All young dogs are apt to rake; that is, to hunt with

their noses close to the ground, to follow birds rather by
the track than by the wind. But patridges lie much bet-

2

ter to dogs that wind them, than to those that follow

them by the track. The dog that winds the scent ap-

proaches the birds by degrees, and without disturbing

them; but they are immediately alarmed, when they see

a dog tracing their footsteps. When you perceive that

yoHrdog is committing this fault, call to him in an an-
gry tone, hold up; he will then grow uneasy and agitat-

ed, going first to the one side and then to the other, un-
til the wind brings him the scent of the birds. After

finding the game four or five times in this way, he will

take the wind of himself, and hunt with his nose high.

If it is difficult to correct this fault, it will be necessary
to put the puzzle-peg upon him. This is of very simple
construction, consisting only of a piece of oak or deal

inch board, one foot in length, and an inch and a half in

breadth, tapering a little to one end, at the broader end
are two holes running longitudinally, through which the

collar of the dog is put, and the whole is buckled round
his neck; the piece of wood being projected beyond his

nose, is then fastened with a piece of leather thong to his

under jaw. By this means the peg advancing seven or
eight inches beyond his snout, the dog is prevented from
putting his nose to the ground and raking.

As soon as the young dog knows his game, you must
bring him under complete subjection. If he is tractable;

this will be easy; but if he is stubborn, it will be neces-
sary to use the trash cord, which is a rope or cord of 20
or 25 fathoms in length fastened to his collar. If he re-

fuses to come back when called upon, you must check
him smartly with the cord, which will often bring him
upon his haunches. But be sure you never call to him ex-
cept when you are within reach of the cord. After re-

peating this several times; he will not fail to come back
when called; he ought then to be caressed, and a bit of
bread should be given him. He ought now constantly to

be tied up; and never unchained, except when you give
him his food, and even then only when he has done some-
thing to deserve it.

The next step will be to throw down a piece of bread
on the ground, at the same time taking hold of the dog
by the collar, calling to him, "take heed,—softly." Af-
ter having held him in this manner for some space of
time, say to him "seize—lay hold." If he is impatient
to lay hold of the piece of bread before the signal is

given, correct him gently with a small whip. Repeat
this lesson until he " takes heed" well, and no longer
requires to be held fast to prevent him from laying hold
of the bread. When he is well accustomed to this ma-
nege, turn the bread with a stick, holding it in the man-
ner you do a fowling-piece, and having done so, cry
seize. Never suffer the dog to eat either in the house
or field, without having first made him take heed in this

manner.
Then, in order to apply this lesson to the game, fry

small pieces of bread in hog's lard, with the dung of par-

tridge; take these in a linen bag into the fields, stubbles,

ploughed grounds, and pastures, and there put the pieces

in several different places, marking the spots with little

cleft pickets of wood, which will be rendered more dis-

tinguishable by putting pieces of card in the nicks. Ths
being done, cast off the dog and conduct him to these

places, alw vs hunting in the wind. After he has caught

the scent of the bread, if he approaches too near, and
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seems eager to fall upon it, cry to him in a menacing

tone, " take heed;" and if he docs not stop immediately,

correct him with the whip. He will soon comprehend what

is required of him, and will stand.

At the next lesson, take your gun charged only with

powder, walk gently round the piece of bread once or

twice, and fire instead of crying seize. The next time

of practising this lesson, walk round the hread four

or five times, hut in a greater circle than hefore, and
continue to do this until the dog is conquered of his im-

patience, and will stand without moving until the signal

is given him. When he keeps his point well, and stands

steady in this lesson, you may carry him to the birds; if

he runs in upon them, or barks when they spring up, you
must correct him; and if he continues to do so, you must
retunvto the fried bread; but this is seldom necessary.

When the dog has learned by this use of the bread to

take heed, he may be carried to the fields with the trash-

cord dragging on the ground. When he springs birds

for the first time, if he runs after them or barks, check
him by calling out to him, "take heed." If he points

properly, caress him; but you ought never to hunt with-

out the cord until he points staunch.
' The principal objects of this sport are, 1. Partridges,

which pair in the spring, and lay their eggs generally

from 15 to 20) during May and part of June. The young
begin to fly about the end of June, and their plumage is

complete in the beginning of October. The male has a

conspicuous horse-shoe upon his breast, and an obtuse

spur on the hinder part of the leg, which distinguishes

him from the female. He is also rather larger.

When a sportsman is shooting in a country where the

birds are thin, and he no longer chooses to range the

field for the bare chance of meeting with them, the fol-

lowing method will show him where to find them on ano-

ther day. In the evening, from sun-set to night-fall, he

should post himself in a field, at the foot of a tree or a
bush, and there wait until the partridges begin to call or

juck, which they always do at that time; not only for

the purpose of drawing together when separated, but

also when the birds composing the covey are not dis-

persed. After calling in this manner for some little space

of time, the partridges will take to flight; then, if lie

marks the place where they alight, he may be assured

they will lie there the whole night unless disturbed.

2. The pheasant lays its eggs generally in the woods,

the number of which is ten or twelve. Pheasants are

accoun'ed stupid birds; for when they are surprised they

will frequently squat down like a rabbit, supposing them-

selves to be in safety as soon as their heads are concealed,

and in this way jthey will sometimes sutler themselves to

be killed with a stick. They love low and moist places,

and haunt the edges of those pools which are found in

woods, as well as the high grass of marshes that are near

at hand; and above all, places where there are clumps of

alders.

3. Grouse, or moor-game, are found in Wales, in the

northern counties of England, and in great abundance in

Scotland. They chietly inhabit those mountains and
moon which are covered with heath, and seldom descend
to the low grounds. They Hy in companies of four or
iivf braces, and love to frequent mossy places, particu-

larly in the middle of the day, or when the weather is

warm. In pursuing this game, when 'the pointer sets,

and the sportsman perceives the birds running with their

heads erect, he must run after them as fast as he can, in

the hope that he may get near enough to shoot when,
they rise upon the wing; for he may be pretty certain
they will not lie well that day. As these birds are apt
to grow soon putrid, they ought to be drawn carefully
the instant they are shot, and stuffed with heath; and if

the feathers happen to be wetted, they must be wiped
dry.

4. The woodcock is a bird of passage; it commonly
arrives about the end of October, and remains until the
middle of March. Woodcocks are fattest in December
and January, but from the end of February they are
lean. At their arrival they drop any where, but after-
wards take up their residence in copses of nine or
ten years growth. They seldom, however, stay in one
place longer than twelve or fifteen days. During the
day they remain in those parts of the woods, where
there are void spaces or glades, picking up earth-worms
and grubs from the fallen leaves. In the evening they go
to drink and wash their bills at pools and springs, after
which they repair to the open fields and meadows for the
night.

5. The snipe is a bird of passage as well as the wood-
cock. In the month of November they grow fat. Snipes
frequent springs, bogs, and marshy places, and general-
ly fly against the wind. The slant and cross shots are
rather difficult, as the birds are small and fly very quick-
ly. The sportsman ought to look for them in the direc-
tion of the wind; because then they will fly towards him,
and present a fairer mark.

6. The wild duck also may in some measure be ac-
counted a bird of passage; and arrives here in great
flocks from the northern countries in the beginning of
winter. Still, however, a great many remain in our
marshes and fens during the whole year, and breed.
The wild duck differs little in plumage from the tame

duck, but is easily distinguished by its size, which is less;
by the neck, which is more slender; by the foot, which is
smaller; by the naiis, which are more black; and above
all, by the web of the foot, which is much finer and soft-
er to the touch.

In the summer season, when it is known that a team of
young ducks are in a particular piece of water, and just
beginning to fly, the sportsman is sure to find them ear-
ly in the morning dabbling at the edges of the pool, and
amongst the long grass, and then he may get very near
to them: it is usual also to find them in those places at noon.

In the beginning of autumn almost every pool is fre-
quented by teams of wild ducks, which remain there dur-
ing the day, concealed in the rushes. If these pools are
of small extent, two shooters, by going one on each side,
making a noise and throwing stones into the rushes, will
make them fly up; and they will in this way frequently
get shots, especially if the pool is not broad, and contracts
at one end. But the surest and most successful way, is
to launch a small boat or trow on the pool, and to tra-
verse the rushes by the openings which are found; at the
same time making as little noise as possible. In this
manner the ducks will suffer the sportsmen to come suf-
ficiently near them to shoot flying; and it often happens
that the ducks, alter having flown up, only make a cir-
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cuit, return in a little time, and again alight upon the

])ool. Then the sportsmen ndeavour a s>t"nd time to

come near them. If several shooters are in company,

they should divide; two should go in the boat, whilst the

others spread themselves about the edge of the pool, in

order to shoot the ducks in their flight. In pools which

will not admit a trow, water-spaniels are absolutely ne-

cessary for this sport.

In winter they may be found on the margins of little

pools; and when pools and rivers are frozen up, they

must be watched for in places \There there are springs

and waters which do not freeze. The sport is then much

more certain, because the ducks are confined to these

places in order to procure aquatic herbs, which are al-

most their only food at this period.

SHORL. No word has been used by mineralogists

with less limitation than shorl. It was first introduced

nto mineralogy by Cronstedt, to denote any stone of a

columnar form, considerable hardness, and a specific

gravity from 3 to 3.4. This description applied to a

very great number of stones; and succeeding mineralo-

gists, though they made the word more definite in its sig-

nification, left it still so general, that under the designa-

tion of shorl almost twenty distinct species of minerals

were included. Mr. Werner first defined the word shorl

precisely, and restricted it to one species of stones. It

occurs commonly in granite, gneiss, and other similar

rocks; often in mass, but very frequently crystallised.

The primitive form of its crystals is an obtuse rhomboid,

the solid angle at the summit of which is 139°, having

rhomboid faces, with angles of 114° 12' and 65° 48': but it

usually occurs in 3,6, 8, 9, or 12 sided prisms, termina-

ted by four or five-sided summits, variously truncated.

Shorl, black. Colour black. Found in mass, dis-

seminated and crystallized. Crystals three-sided prisms,

having their lateral edges truncated. Sometimes ter-

minating in a pyramid. Lateral faces of the prism stri-

ated. Vitreous. Fracture conchoidal. Opaque. Scratch

grey. Feel cold. Specific gravity from 3 to 3.4. ITbe-

comes electric by heat. When heated to redness, its co-

lour becomes brownish red; and at 127° Wedgewood, it

is converted into a brownish compact enamel. Accord-

ing to Wiegleb, it is composed of

41.25 alumina

heated, and is fusible per se,with white intumescence, in-

to a white or grey enamel. According to Vauquelin, it

is composed of

34.16

20.00

5.41

silica

iron

manganese

40
39
12

4

silica

alumina
oxide of iron

lime

2.5 oxide of manganese

97.5

SHORLITE, a stone which received its name from

Mr. Klaproth, is generally found in oblong masses, which
when regular, are six-sided prisms, inserted in granite.

Its texture is foliated. Fracture uneven. Easily brok-

en. Specific gravity 3.53. Colour greenish or yellow-

ish white; sometimes sulphur yellow. Not altered by

heat. According to the analysis of Klaproth, it is com-

posed of 50 alumina
50 silica

100.82.

Shorl electric. This stone was first made known in

Europe by specimens brought from Ceylon; but it is now

found frequently forming a part of the composition of

mountains. It is sometimes in amorphous pieces, but

much more frequently crystallized in three or nine-sided

prisms, with four-sided summits.

Colour usually green; sometimes brown, red, blue.

Found in mass, ingrains, and crystallized. Crystals

three, six, or nine-sided prisms, variously truncated.

Faces usually striated longitudinally. Its texture is fo-

liated. Specific gravity 3. Colour brown, sometimes

with a tint of green, blue, red or yellow. When heated to

200° Fahrenheit, it becomes electric, one of the summits

»egatively and the other positively. It reddens when

100

According to Vauquelin, of 52.6 alumina
36.8 silica

3.3 lime

1.5 water

94.2

SHORT-HAND. See Stenography.
SHOT, a denomination given to all sorts of balls for

fire-arms; those for cannon being of iron, and those for

guns, pistols, &c. of lead.

Shot, case, formerly consisted of all kinds of old iron,

nails, musket-balls, stones, &c. used as above.

Shot of a cable, on ship-board, is the splicing of two

cables together, that a ship may ride safe in deep waters

and in great roads; for a ship will ride easier by one shot

of a cable, than by three short cables out ahead.
Shot, grape. See Grape -shot.
Shot, patent milled, is thus made; sheets of lead, whose

thickness corresponds with the size of the shot required,

are cut into small pieces, or cubes, of the form of a die.

A great quantity of these little cubes are put into a large

hollow iron cylinder, which is mounted horizontally and

turned by a winch; when by their friction against one

another, and against the sides of the cylinder, they are

rendered perfectly round and very smooth. The other

patent-shot is cast in moulds, in the same way as bullets

are.

Shot, common small, or that used for fowling, should

be well sized; for, should it be too great, {then it flies

thin and scatters too much; or if too small, then it has

not weight and strength to penetrate far, and the bird is

apt to fly away with it. In order, therefore, to have it

suitable to the occasion, it not being always to be had in

every place fit for the purpose, we shall set down the

true method of making all sorts and sizes under the name
of mould-shot, formerly made after tin following process:

Take any quantity of lead you think fit, and melt it

down in an iron vessel; and as it melts keep it stirring

with an iron ladle, skimming off all impurities whatso-

ever that may arise at top; when it begins to look of a

greenish colour, strew on it as much auripigmentum or

yellow orpiment, finely powdered, as will lie on a shilling,
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(o every twelve or fourteen pounds of lead; then stirring

them together, the orpiment will flame. The ladle should

have a notch on one side of the brim, !'or more easily

pouring out the lead; the ladle must remain in the melted

lead, that its heat may he the same with that of the lead,

to prevent inconveniences, which otherwise might hap-

pen bv its being either too hot or too cold; then, to try

your lead, drop a little of it into water, and if the drops

prove round, then the lead is of a proper heat; if other-

wise, and the shot have tails, then add more orpiment to

increase the heat, till it is found sufficient.

Then take a plate of copper, about the size of a tren-

cher, which must be made with a hollowness in the mid-

dle, about three inches compass, within which must he

bored about 40 holes according to the size of the shot

which you intend to cast; the hollow bottom should be

thin; but the thicker the brim, the bitter it will retain

the heat. Place this plate on a frame of iron, over a tube

or vessel of water, about four inches from the water, and

spread burning coals on the plate, to keep the lead melted

upon it; then take soiwe lead and pour it gently on the

coals on the plate, and it will make its way through the

holes into the water, and form itself into shot; do thus

till all your lead is run through the holes of the plate,

taking care, by keeping your coals alive, that the lead

does not cool, and so stop up the holes.

While you are casting in this manner, another person

with another ladle may catch some of the shot, placing

the ladle four or five inches underneath the plate in the

water, by which means you will see if they are defective,

and rectify them. Your chief care is to keep the lead in

a just degree of heat, that it shall be not so cold as to

stop up the holes in your plate, nor so hot as to cause

the shot to crack; to remedy the heat, you must refrain

working till it is of a proper coolness; and to remedy

the coolness of your lead and plate, you must blow your

fire; observing, that the cooler your lead is, the larger

will' be your shot; as, the hotter it is, the smaller they

will be.

After you have done casting, take them out of the wa-

ter, and dry them over the fire with a gentle heat, stir-

ring them continually that they do not melt; when dry,

you are to separate the great shot from the small, by the

help of a sieve made for that purpose, according to their

several sizes. But those who would have very largeshot,

make the lead trickle with a stick out of the ladle into

the water, without the plate. If itstopson the plate, and

yet the plate is not too cool, give but the plate a little

knock, and it will run again; care must be had that none

of your implements are greasy, oily, or the like; and

when the shot, being separated, are found too large or

too small for your purpose, or otherwise imperfect, they

will serve again at the next operation.

Shot, tin-case, in artillery, is formed by putting a

great quantity of small iron shot into a tin cylindrical

box called a cannister, that just fits the bore of the gun.

Leaden bullets are sometimes used in the same manner;

and it must be observed, that whatever number or sizes

of the shots are used, they must weigh with their cases

nearly as much as the shot of the piece.

SHREW-MOUSE. Sec Soke*.

SllRIMT. Sec Cancer.
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SHRINE, in ecclesiastical history, a case or box, to

hold the relics of some saint.

SHROWDS, or Surolos, in a ship, are the great

ropes which come down both sides of the masts, and are

fastened below to the chains on the ship's side, and aloft

to the top of the mast; being parcelled and served, in or-

der to prevent the mast's galling them. The topmast
shrowds arc fastened to the puttock-piates, by dead-eyes

and laniards, as the others are. Some of the terms re-

lating to the shrowds are: ease the shrowds; that is,

slacken them: and, set up the shrowds; that is, set them
stiffer.

SHUTTLE, in the manufactures, an instrument

much used by weavers, in the middle of which is an eye,

or cavity, wherein is inclosed the spoul with the woof.

See Weaving.
SI, in mush', a seventh note or sound, arided by Lc

Maire to the six ancient notes invented by Guido Are-
tine, viz. ut. re, mi, fa, sol, la, si.

SIBBALDIA, a genus of plants belonging to the class

of peutandria, and to the order of pentagynia; and in the

natural method ranking under the 35th order, senticosse.

The calyx is divided into ten segments. The petals arc
live, and are inserted into the calyx. The styles arc

attached to the sides of the germens. The seeds are
five. There are three species belonging to this genus,
the procumbens, erecta, and altaica. The procumbens,
or reclining sibbaldia, is a native of North Britain.

SIB rHOtilMA, a genus of plants belonging to the
class of didyuam a, and to the order of angiospcrmia;
and in the natural system classed with those the order
of which is doubtful. The calyx is spreading, and di-

vided into five parts, almost to the base. The corolla
is divided into five parts in the same manner, which are
rounded, equal, spreading, and of the length of the calyx.
The stamina grows in pairs at a distance from each
other. The capsule is compressed, orbicular, bilocular,
the partition being transverse. There is one species;

the Europaja, or bastard money-wort, a native of South
Britain. It blcssoms from July to September, and is found
in Cornwall on the banks of rivulets.

SICE-ACE, a game with dice and tables, whereat
five may play; each having six men, and the last out
losing. At this game, they load one another with aces;

sixes bear away; and doublets drinks, and throws again,
S1CYOS, a genus of plants belonging to the class of

moncecia, and to the order of syngenesia; and in the na-

tural system arranged under the 34th order, cucurbita-

cese. The male flowers have their calyx quinque-

dentated, their corolla quinquepartite, and there are

three filaments. The female flowers have their calyx and
corolla similar; but their style is trifid, and their drupe
monospermous. There are three species, the angulata,

laciniata, and garcini, which are all foreign plants.

SIDA, yellow or Indian mallow: a genus of plants be-

longing to the class of monodclphia, and to the order of
polyandria; and in the natural system ranking under the

37ih order, columnifcrrc. The calyx is simple and an-
gulated; the style is divided into many parts; there arc
several capsules, each containing one seed. There are
99 species, all natives of warm climates; and most of
them arc found in the East or West Indies. The Chinese
make cords of the sida abutilon, This plant loves water,
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anil may be advantageously planted in marshes and ditch-

es, where nothing else will grow. The maceration of

the smaller stalks is finished in about fifteen days; of the

larger in a month. The strength and goodness of the

thread appears to be in proportion to the perfection of

the vegetation, and at the distance the plant is kept at

from other plants. The fibres lie in strata, of which
there are sometimes six; they are not quite straight, but

preserve an undulating direction, so as to form a net-

work in their natural positions. Their smell resem-

bles that of hemp; the fibres are whiter, but more dry
and harsh, than those of hemp. The harshness is

owing to a greenish gluten which connects the fibres:

and the white colour must always be obtained at

the expense of having this kind of thread less supple;

when of its natural hue, it is very soft and flexible.

SIDERIA, in natural history, the name of a genus of

crystals, used to express those altered in their figure

by particles of iron. These are of a rhomboidal figure,

and composed only of six planes. Of this genus there

are four known species: 1. A colourless, pellucid, and
thin one; found in considerable quantities among the

iron ores of the forest of Dean in Gloucestershire, and
in several other places. 2. A dull, thick, and brown one,

not uncommon in the same place with the former. And,
3. A black and very glossy kind, a fossil of great beauty;

found in the same place with the others, as also in Lei-

cestershire and Sussex.

SIDERITE, a substance discovered by Mr. Meyer,
and by him supposed to be a new metal; but Messrs.

Bergman and Kirwan discovered that it is nothing else

than a natural combination of the phosphoric acid with

iron. Mr. Klaproth of Berlin also came to the same con-

conclusion, without any communication with Mr. Meyer.
It is extremely difficult to separate this acid from the

metal; however, he found the artificial compound of phos-

phoric acid and iron to agree in its properties with the

calx sideri alba, obtained by Bergman and Meyer from
the cold short iron extracted from the swampy or marshy
ores.

SIDERITIS, Ironwort; a genus of plants belonging
to the class of didynamia, and to the order of gymnos-
permia; and in the natural system ranging under the42d
order, verticillatse. The stamina are within the tube of

the corolla. There are two stigmas, one of which is

cylindrical and concave; the other, which is lower, is

membranous, shorter, and sheathing the other. The
species arc 19.

SIDEROXYLUM, Iron-wood: a genus of plants be-

longing to the class of pentandria, and to the order of

monogynia; and in the natural system ranging under the

43d order, dumosie, The corolla is cut into five parts,

the lacinise or segments being incurvated alternately;

the stigma is simple; the berry contains five seeds. There
are nine species; 1. Mite; 2. incrme, smooth iron-wood;

3. melanophleum, laurel-leaved iron wood; 4. cymosum;
5. sericeum, silky iron-wood, a native of New South
Wales; 6. tomentosum; 7. tenax, silvery-leaved iron-
wood, a native of Carolina; 8. lycioides, willow-leaved
iron-wood, a native of North America; 9. decamlrum.
The wood of these trees being very close and solid, has
given occasion for this name to be applied to them, it

being so heavy as to sink in water. As they are natives of

warm countries, they cannot be preserved in this country
unless they are placed, the two former in a warm stove,

the others in a green-house. They are propagated by
seeds, when these can be procured from abroad.

SIEGE, in the art of war, the encampment of an ar-

my before a fortified place, with design to take it.

SIEN1TE. See Rocks, primitive.

S1GESBECKIA, a genus of plants belonging to the

class syngenesia, and to the order of polygamia superfiua,

and in the natural system ranging under the 49th order,

composite. The receptacle is paleaceous; the pappus

wanting; the exterior calyx is pentaphyllous, proper, and
spreading; the radius is halved. There are three spe-

cies: ] . The orientalis, which is a native of India and
China. 2. The occidentalis, which is a native of Vir-

ginia. 3. The flosculosa, a native of Peru.

SIGHTS of a quadrant, &c. thin pieces of brass, rais-

ed perpendicularly on its side, or on the index of a theo-

dolite, circumferentor, &c. They have each an aperture,

or slit, up the middle, through which the visual rays pass

to the eye, and distant objects are seen.

Sights of a gun. See Rifle.
SIGN, in astronomy, a constellation containing a

twelfth part of a zodiac, or 30°. See Zodiac.

The names of the signs, in the order wherein they fol-

low each other, are aries, taurus, gemini, cancer, leo,

virgo, libra, scorpio, saggittarius, capricornus, aquarius,

pisces. The three first of these, signs are called the ver-

nal, or spring-signs; the next three, cancer, leo, virgo,

the sestival, or summer-signs; libra, scorpio, and Sagit-

tarius, the autumnal signs; and capricornus, aquarius,

pisces, the brumal, or winter signs. The vernal and ses-

tival signs are also called the northern, and the autumnal

and brumal the southern signs.

Sign-manual, in law, is ustd to signify a bill, or

writing, signed by the king's own hand writing.

SIGNALS, certain alarms or notices used to commu-
nicate intelligence to a distant observer. Signals are

made by firing artillery, and displaying colours, lanterns,

or fin-works; and these are combined by multiplicatioa

and repetition. Thus, like the words of a language, they

become arbitrary expressions, to which we have previ-

ously annexed particular ideas; and hence they are the

general sources of intelligence throughout a naval arma-

ment, &c.

Signals ought to be distinct, with simplicity. They
are simple when every instruction is expressed by a par-

ticular token, in order to avoid any mistakes arising

from the double purport of one signal. They are distinct

when issued without precipitation, when sufficient time

is allowed to observe and obey them, and when th y are

exposed in a conspicuous place, so as to be readily per-

ceived at a distance.

All signals may be reduced into three different kinds,

viz. those which are made by the sound of particular in-

struments, as the trumpet, horn, or fife; to which may
be added, striking the bell, or beating the drum. Those

which are made by displaying pendants, ensigns, and

flags of different colours, or by lowering or altering the

position of the sails: and, finally, those which are execu-

ted by rockets of different kinds; by firing cannon or small

arms; by artificial fire-works; and lanterns.

Firing ofgreat guns will serve equally in the day or
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night, or in a fog, to make or confirm signals) or to

raise the attention of the hearers to a future order. This

method, however, is attended with some inconveniences,

and should not he used indiscriminately. Too great a

report of the cannon is apt to introduce mistakes and

confusion, as well as to discover the track of the .squa-

dron. The report and flight of rockets is liable to the

same objection, when at a short distance fr«mthe enemy.

It is then by the combination of signals, previously

known, that the admiral conveys orders to his fleet; every

squadron, every division, and every ship of which, has

its particular signal. The instruction may therefore oc-

casionally be given to the whole fleet, or to any of its

squadrons; to any division of those squadrons; or to any

ship of those divisions.

Hence the signal of command may at the same time be

displayed for three divisions, and for three ships of each

division; or for three ships in each squadron, and for on-

ly nine ships in the whole fleet. For, the general signal

of the fleet being shown, if a particular pendant is also

thrown out from some particular place on the same mast
with the general signal, it will communicate intelligence

to nine ships that wear the same pendant.

The preparatory signal given by the admiral to the

whole or any part of his fleet, is immediately answered

by those to whom it is directed; by showing the same
signal, to testify that they are ready to put his orders in

execution. Having observed their answer, he will show
the signal which is to direct their operations: as, to chase,

to form the line, to begin the engagement, to board, to

double upon the enemy, to rally or return to action, to

discontinue the fight, to retreat and save themselves.

The dexterity of working the ships in a fleet depends on

the precise moment of executing these orders, and on the

general harmony of their movements; a circumstance

which evinces the utility of a signal of preparation.

As the extent of the line of battle, and the fire and
smoke of the action, or other circumstances in naviga-

tion, will frequently prei7ent the admiral's signals from

being seen thoroughout the fleet, they are always repeat-

ed by the officers next in command, by ships appointed

to repeat signals; and, finally, by the ship or ships for

which they are intended.

The ships that repeat the signals, besides the chiefs of

squadrons or divisions, are usually frigates lying to

windward or to leeward of the line. They should be ex-

tremely vigilant to observe and repeat the signals, wheth-

er they are to transmit the orders of the commander in

chief, or his seconds, to any part of the fleet; or to report

the fortunate or distressful situation of any part thereof.

By this means all the ships from the van to the rear will,

unless disabled, be ready at a moment's warning to put

the admiral's designs in execution.

To preserve order in the repetition of signals, and to

favour their communication, without embarrassment,
from the comma! in chief to the ship for which they

are calculated, the mmandcrs of the squadrons repeat

after the admiral: > chief of the divisions, according to

their order of tl . after the commanders of the squa-

drons; and tin-
|

ular ships after the chiefs of the di-

visions; and t
!

> - in return, after the particular ships,

vice versa, when the object is to convey any intelligence

from the latter to the admiral.
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Besides the signals above-mentioned, there are others

for different ranks of officers; as for captains, lieuten-

ants, masters, &c. or for any of those officers of a pecu-

liar ship.

Signals by the drum, made use of, in the exercise of

the army, instead of the word of command, viz.

Signals. Operations.

A short roll, To caution.

A flam, To perform any distinct thing.

To arms, To form the line or battalion.

To march <f
*° at^vance» except when intended

\ for a salute.

The quick march, To advance quick.

The point of war, To march and charge.
The retreat, To retreat.

Drum ceasing To halt.

Two short rolls, To perform the flank-firing.

The dragoon inarch, To open the battalion.

The grenadier march,To form the column.
The troop, To double divisions.

The long roll, To form the square.
The granadier march, To reduce the square to the column.
The preparative, To make ready and fire.

The general, To cease tiring.

Two long rolls, To bring or lodge the colours.

SIGNATURE, in printing, is a letter put at the bot-
tom of the first page at leas., in each sheet, as a direc-
tion to the binder, infolding, gathering, and collating
them. The signatures consist of the capital letters of the
alphabet, which change in every sheet: if there are more
sheets than letters in the alphabet, to the capital letter is

added a small one of the same sort, as Aa, Bb; which are
repeated as often as necessary. In large volumes it is

usual to distinguish the number of alphabets, after the
first three or four, by placing a figure before the signa-
ture, as 5B, 6B, &c. or by using figures themselves.

SIGNET, one of the king's seals, made use of in
sealing his private letters, and all grants that pass by
bill signed under his majesty's hand: it is always in the
custody of the secretaries of state.

S1GNIFICAVIT, in law, a writ which issues out of
the court of chancery, on a certificate given by the ordi-
nary of a person's standing excommunicated forty days,
in order to have him imprisoned till he submits' to the
authority of the church.

SILENE, catchfiy, or viscous campion, a genus of
plants belonging to the class of decandria, and order of
trig\ nia; and in the natural system arranged under the
22d order, caryophyllea. The calyx is ventrkose; the
petals are five in number, bifid and unguiculated, and
crowned by a nectarium: the capsule is cylindrical, cov-
er, d and trilocular. There are C6 species, of which seven
are nat ves of Britain and Ireland.

SILICA. There is a very hard white stone, known by
the name of quartz, very common in almost every part
of the world. Sometimes it is transparent am! crystal-
lized, and then is called rock crystal. Very frequently it

is in the form of sand. As this stone, and several others
which resemble it, as Hint, agate, calcedony, fcc. have
the property of melting into a glass when heated along
with fixed alkali, they were classed together by mi rai-
ogists under the name of ritrifiable stones. Mr. Tott,
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who first described t'icir properties in 1746, gave them

the name of siliceous .stones, on ihe supposition that they

Mere ;:ll chiefly composed of a peculiar earth called sili-

ceous earth or silica. This earth was known to Glauber,

who describes the method of obtaining it: but it was

long before its properties were accurately ascertained.

Geoffroy endeavoured to prove that it might be convert-

ed into "lime, and Pott and Beaume that it might be con-

verted into alumina: but these assertions were refuted

l>y Curtheuscr, Scheele, and Bergman. To this last

chemist v.c arc indebted for the first accurate detail of

the properties ol silica.

1. Silica may be obtained pure by the following pro-

cess: Mix together, in a crucible, one part of pounded

flint or quartz, and three parts of potass, and apply a

heat sufficient to melt the mixture completely. Dissolve

the mass formed in water, saturate the potass with mu-

riatic acid, and evaporate to dryness. Towards the end

of the evaporation the liquid assumes the form of a jel-

ly; and when all the moisture is evaporated, a white

rnass remains behind. This mass is to be washed in a

large quantity of water, and dried, it is then silica in a

state of purity.

2. Silica, thus obtained, is a fine white powder, with-

out either taste or smell. Its particles have a harsh feel,

as if they consisted of very minute grains of sand. Its

specific gravity is 2.66.

It may be subjected to a very violent heat without un-

dergoing any change. Lavoisier and Morveau exposed it

to the action of a lire maintained by oxygen gas vyithout

any alteration. Saussure, indeed, has succeeded in fus-

ing, by means of the blowpipe, a portion of itso extreme-

ly minute as scarcely to be perceptible without a glass.

According to the calculation of this philosopher, the tem-

perature necessary for producing this ett'ect is equal to

4045° Wedgewood.
3. It is Insoluble in water except when newly precipi-

tated, and then one part of it is soluble in 1000 parts of

water. It has no effect on vegetable colours.

It is capable of absorbing about one- fourth of its

weight of water, without letting any drop from it; but on

exposure to the air, the water evaporates very readily.

When precipitated from potass by means of muriatic

acid and slow evaporation, it retains a considerable por-

tion of water, and forms with it a transparent jelly; but

the moisture gradually evaporates on exposure to the

air. .

Silica may be formed into a paste with a small quan-

tity of water: Ibis paste has not the smallest ductility,

and when dried forms a loose, friable, and incoherent

mass.
. x «. *

Silica is capable of assuming a chrystalime form.

Crystals of it are found in many parts of the world.

They are known by the name of rock crystal. When
pure they are transparent and colourless like glass: they

assume various forms; the most usual is a hexagonal

prism, surmounted with hexagonal pyramids on one or

both ends, the angles of the prism corresponding with

those of the pyramids. Their hardness is very great,

amounting to ll. Their specific gravity is 2.653.

4. Silica neither combines with oxjgen, with the sim-

ple combustibles, nor with metals; but it combines with

many of the metallic oxides by fusion, and forms various
coloured glasses and enamels.

5. Azote has no action on silica, neither has muriatic
acid when the silica is in a solid state; but when the sili-

ca is combined with an excess of alkali, muriatic acid
dissolves the compound, and forms a permanent solution.

By concentrating this solution, the silica separates from
it in the form of a jelly.

6. There is a strong affinity between silica and fixed

alkalies, it may be combined with them either by fusing
them along with it in a crucible, or by boiling the liquid

alkalies over it. When the potass exceeds the silica con-
siderably, the compound is soluble in water, and consti-

tutes what was formerly called liquor silicum, and now
sometimes silicated potass or soda. When the silica ex-
ceeds, the compound is transparent and colourless like

rock crystal, and is neither acted on by water, air, nor
(excepting one) by acids. This is the substance so well

known under the name of glass. See Glass.
Silica is not acted on by ammonia, whether in the ga-

seous or liquid state.

7. There is a strong affinity between harytes and sili-

ca. When barytes water is poured into a solution of
silica in potass, a precipitate appears, which is consider-

ed by Morveau as the two earths in a state of combina-
tion. Barytes and silica may be combined by means of
heat. The compound is of a greenish colour, and coheres

but imperfectly. The effect of heat on various mixtures
of barytes and silica will appear from the following ex-

periments of Mr. Kirwan:

Proportions. Heat. Effect.

80 Silica

20 Barytes

75 Silica

20 Barytes

66 Silica

33 Barytes

50 Silica

50 Barytes

155° WT

edg.

150

150

148

A white brittle mass.

20 Silica

80 Barytes

25 Silica

75 Barytes

33 Silica

66 Barytes

148

A brittle hard mass, semi-

transparent at the edges.

Melted into a hard somewhat

porous porcelain mass.

A hard mass not melted.

The edges were melted into

a pale greenish matter be-

tween a porcelain and ena-

mel.

Melted into a somewhat po-

rous porcelain.

Melted into a yellowish and

partly greenish white porous

porcelain.

Strontian and silica combine vrtth each other nearly

in the same manner.
There is also an affinity between silica and lime.

When lime-water is poured into a solution of silica in

potass, a precipitate appears, as Stuckc discovered.

This precipitate is a compound of silica and lime.

These two earths may be combined also by means «f
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beat. Tlify form a glass, provided the quantity oflime

is not inferior to that of silica. The effect of heat upon
these earths, mixed in various proportions, will appear
from the following experiments of Mr. Kirwan.
Proportions. Heat. Effect.

50 Lime
50 Silica

150° Wedg.

Melted into a mass of a whit-

ish colour, semitransparent

at the edges, and striking

fire, though fcehly, with

steel : it was somewhat be-

tween porcelain and enamel.

80 Lime
20 Silica

156
A yellowish white loose pow-
der.

20 Lime
80 Silica

156
Not melted, formed a brittle

mass.

Equal parts of magnesia and silica melt with great
difficult) into a white enamel when exposed to the most
violent heat which can be produced. They are infusible
in inferior heats, in whatever proportion they are mixed.
There is a strong affinity between alumina and silica.

When equal portions of si'licated and aluminated potass
are mixed together, a brown zone immediately appears,
which may be made, by agitation, to pass through the
whole liquid. After standing about an hour, the mixture
assumes the consistence of jelly. When formed into a
paste with water, and dried, they cohere, and contract a
a considerable degree of hardness. When baked in the
temperature of 160° Wedgevvood, they become very hard,
but do not fuse. Achard found them infusible in ail pro-
portions in a heat probably little inferior to 150° of
Wedgewood. But when exposed to a very strong heat,
they are converted into a kind of opaque glass, orrather
enamel. Porcelain, stone war?, brick, tiles, and other
similar substances, are composed chiefly of this com-
pound. Mixtures of silica and alumina in various pro-
portions constitute clays; but these are seldom uncon-
taminatcd with other ingredients.

It follows from the experiments of Achard, that equal
parts of lime, magnesia, and silica, may be melted into a
greenish-coloured glass, hard enough to strike fire with
steel; that when the magnesia exceeds either of the other
two, the mixture will not melt; that when the silica ex-
ceeds, the mixture seldom melts, only indeed with lime in
the following proportions; three silica, two Jitne, one
magnesia, which formed a porcelain; and .that when the
lime exceeds, the mixture is generally fusible.
A mixture of silica and alumina may also be combined

with barytes or strontian by means of heat. The mix-
ture melts readily into a greenish-coloured porcelain.
From the experiments of Achard and Kirwan, we

Jean, that, in mixtures of lime, silica, and alumina,
when the lime exceeds, the mixture is generally fusible
cither into a glass or a porcelain, according to the pro-
portions. 'J hat if (he silica exceeds, the mixture is fre-
quently fusible into an enamel orporcelain, and perhaps
a glass- and that when the alumina exceeds, a porce-
lain may often be attained, but not a glass.
As to mixtures of magnesia, silica, and alumina,

when the magnesia exceeds, no fusion takes place at 150°
VOL. III. 66
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When the silica exceeds, a porcelain may often he at-

tained; and three parts silica, two magnesia, and one
alumina, form a glass. When the alumina exceeds, no-
thing more than a porcelain can be produced.
Achard found that equal parts of lime, magnesia*

silica, and alumina, melted into a glass. They fused
also in various other proportions, especially when the
silica predominated.

Silica differs from all the other earths in not combining
with any of the acids except the fluoric, phosphoric, and
boracic; to which, perhaps, we may add the muriatic.

Silica is one of the most important of the earths. It
is the chief ingredient of those stones which seem to
constitute the basis of this terrestrial globe. It is an
essential ingredient in mortar, in all kinds of stone ware
and in glass.

SILK, in natural history, is the production of different
species of caterpillars. The phalseua, or bombyx mori,
is most commonly propagated for that purpose in Eu-
rope; but the phalena atlas yields a greater quantity.
See Bombyx, and Phnijena. A similar substance, in-
deed, is yielded by the greater number of the tribe of
caterpillars. It is found inclosed in two small bags, from
which it is protruded in fine threads to serve the insect
for a covering during its chrysalis state. The webs of
spiders are obviously of the same nature with silk-
though their fibres, at least in this country, are finer
and weaker. Reaumur and other naturalists ascertain-
ed, that the larger species of spiders spun webs suffi-
ciently strong to be manufactured, and that the produce
was neither inferior in beauty nor in strength to the
silk of the silkworm. See Akanea.
The silkworm is a native of China, and feeds on 'the

leaves of the wn.te mulberry. That industrious nationwas acquainted with the manufacture of silk from themost remote ages; but it was scarcely known in Europe
betore the time of Augustus. Its beauty attracted the
attention ot the luxurious Romans; and after the cftemi
nate reign of Elagabulus, it became a common article of
dress. It was brought from China at an enormous ex-
pense, manufactured again by the Phoenicians, and s~i<»
at Rome tor its weight of gold. In the reien of J?is.man this commerce was interrupted by the conquests 6fhe Scythian tribes, and all attempts to procure k fa I d
.11 two Persian monks had the address to convey someof

concealed in the hollosv of a cane. They were hatchedand the breed carefully propagated. This ha,,n ^55o; and some years alter we find that the Greeks
,derstood the art of procuring and manufacturing si kas

"

well as the Orientals. Roger, king of Sicily, bro!, tthomanufacture to that island in 1*30, forcibly carry in* offhe weavers iron. Greece, and settling them in Siri vFrom that island the art passed into Italv, a if
7 '

mtp France: and the revocation of the edict o X \Z,established the manufactory of silk in Britain
bilk, as spun by the animal, is in the state of finethreads, varying i„ colour from white to redd h r, II

It is very elastic, and has considerable '

tfb^f £consider ,ts small diameter, It is covered wiH ! i-
to which its elasticity is owine T i vl ' * vt?»h »

j" boilin* water; buf alcohol d^es m^actK "t ft^* M- been compared to a gum, th^^SS
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much nearer to a gelatine; since Berthnllet has shown

that it is precipitated by tan and by muriat of tin. It

differs, however, from gelatine in several particulars.

Alum throws it down of a dirty white, Ralphat of copper

©f a dark browa, and sulphat of iron of a brown colour.

When the water is evaporated, the varnish is obtained

of a black colour, brittle, and of a shining fracture. Its

weight is nearly one-third of the raw silk from Which it

was extracted. It may be separated from silk by soap

as well as water, and the soap leys containing it soon

putrefy.

Besides fbc varnish, silk contains anothcrsubstance to

which it owe* its yellow colour. Tnis substance possesses

the properties of resin. It is yellow, soluble in alcohol,

and in a mixture of alcohol and raariatic acid. Beaume
has ascertained, that by this last mixture it may be se-

parated completely, and the silk deprived of it assumes

a fine white colour.

The chemical properties of silk itself have been but

imperfectly examined. It is no? acted on by water or

alcohol, has n > taste, and is but imperfectly combustible;

though fire rapidly blackens and decomposes it. When
distilled, it yields, according to Neumann, an uncom-
monly great proportion of ammonia.
The fixed alkalies dissolve it by the assistance of heat;

and it is not unlikely that they form with it an animal

soap.

It is dissolved likewise by sulphuric and muriatic acids,

and by nitric acid. By the action of this last acid, Ber-
thollet obtained from silk some oxalic acid, and a fatty

matter which swam on the surface of the solution. By
a similar treatment, Welter obtained fine yellow crystals,

very combustible, to which he gave the name of yellow

bitter principle.

Silk is very little susceptible of putrefaction. Dr.
Wilson, of Falkirk, (Ays, that a rib'ion was lately found

in4he churchyard of that town wrapt round the bone of

the arm. It was uninjured, though it had lain eight years

in the earth. Wo know, at the same time, that when
silk is kept in a damp place it rots (to use the common
language) in a much shorter time.

Silk, mamifacture, or preparation of. When the silk-

worms have completed their halls or cocoons (see Pha-
X^na), they arc collected, and put into little baskets;

and thus exposed to the heat of an oven, to kill the insect,

which, without this precaution, would not fail to open

Itself to go away and use those new wings abroad, it has

acquired within.

Ordinarily, they only wind the more perfect balls;

those that are double, or too weak, or too coarse, are

laid aside, not altogether useless, but that, being impro-

per for winding, they are reserved to be drawn out into

-ikains. The balls are of different colours; the most

common are yellow, orange-colour, isabella, and ilesh-

c lour; there are some also of a sea-green, others of a

sulphur-colour, and others white; but there is no neces-

sity for separating the colours and shades to wind them
apart, as all the colours are to be lost in the future scour-

ing rod preparing of the silk.

The goodness of silk is best distinguished by its light-

ness. The organzine .silk is the best of any made in the

country of Piedmont, and two threads are equal in fine-

ness, that is, in smoothness, thickness, and length, for
'2

the thread of the first twist. For the second, it matters
not whether the single thread is strong before the two
arc joined, unless to see whether the first twist proves
w 11. It is necessary that the silk be clean; and it is to

observed, that the straw-coloured is generally the light-

est, and the white the heaviest of all. The skains should

be even, and all of an equality, which shows that they

were wrought together; otherwise we may with justice

suspect that it is refuse silk, and cannot be equally drawn
out and spun, for one thread will be shorter than the

other, which is labour and loss. It will also be requisite

to search the bale more than once, and take from out of

the parcels a skain to make an essay; for unless it is

known by trial, there is the greatest danger of being
cheated in this commodity. To wind silk from off the

balls, two machines are necessary; the one a furnace,

with its copper; the other a reel, or frame, to draw the
silk. The winder then, seated near tfic furnace, throws
into the copper of water over the furnace (first heated

and boiled to a certain degree, which custom al me can
teach) a handful or two of balls, jwhjch have been first

well purged of all their loose furry substance. She then
stilus the whole very briskly about with birchen rods,

bound and cut like brushes; and when the heat and agi-

tation have detached the ends of the silks of the cocoons,

which are apt to catch on the rods, she draws them forth,

and joining ten or twelve, or even fourteen of them to-

gether, she forms them into threads, according to the size

required to the works they are destined for: eight ends
sufficing for ribands; and velvets, &c. requiring no less

than fourteen. The ends, thus joined into two or three

threads, are first passed into the lodes of three iron rods,

in the fore-part of the reel, then upon the bobbins or pul-

leys, and at las* are drawn out to the reel itself, and
there fastened; each to an end of an arm or branch of the

reel. Thus disposed, ?be winder, giving motion to the

reel, by turning the hann.'e. guides the threads; substi-

tutes new ones, when any of them break, or any of the

balls are wound out; strengthens them, where necessary,

by adding others; and takes awaj" the balls wound out,

or that, having been pierced, are fulV of water.

In this manner, two persons will spt'i and reel three
pounds of silk in a day, which is done wiVh greater dis-

patch than is made by the spinningwheel or iJisfaff. In-
deed, all silks cannot be spun and reeled after this man-
ner; either because the balls have been perforated by the
silkworms themselves, or because tiicy are doub c, or too
weak to bear the water; or because they are coarse, &c.
Of all these together, they make a particular kind of
silk, called floretta; which being raided, or even spun on
the distaff; or the wheel, in the condition it comes from
the ball, makes a tolerable silk.

As to the balls, after opening them with scissars, and
taking out the insects (which are of s in use for the
feeding of poultry), they are steeped three or four days
in troughs, the water of which is changed everv day to

prevent their stinking. When they are well softened by
tiiis scouring, and cleared of t'ia- g immy matter the
worm had lined the inside with, am which renders it

impenetrable to the water, and even to air itself, they
bo'l them half an hour in a lye oT ash^s, very clear ansl

well strained: and after washing them out in the river,

and drying them in the sun, they card and spin then.ttfe
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the wheel, Ace. and thus make another kind of floretta,

somewhat inferior to tiic former.

As to the spinning and reeling of raw silks oft' the-

balls, such as they arc brought from Italy and the Levant,

the first is ch icily performed on Hit spinning-wheel; and
the latter either on hand- reels, or on reels mounted on

machines, which serve to reel several skains at the same
time.

As to the milling, they use a mill composed of several

pieces, which may mill two or three hundred bobbins at

once, and make them into as many skains.

For the dyeing of silks, see Dyeing.
S1LI*HA, a g«nus of insects of the order coleoptera.

The generic character is, antenna? thickening towards

the tip; wing sheaths margined; head prominent; thorax

flattish, m. rgiucd. '1'he insects of the genus silpha, of

which there are 35 species, are generally found among
decaying animal or vegetable substances, frequenting

dung-hills, carrion, &e. and deposit their eggs chiefly in

the latter. The larvae are of a lengthened shape, and

of an unpleasant appearance, being generally roughened

with minute spines and protuberances. The most re-

markable of the European species, and which is by no

means uncommon in our own country, is the silpha ves-

pillo, distinguished by having the wing-sheaths consi-

derably shorter than the abdomen, or as if cut off at the

tips: they are also each marked by two waved, orange-

Ctdoured, transverse bars, the rest of the insect being

black: the general length of the animal is about three

quarters of an inch. This insect seeks out some decay-

ing animal substance in which it may deposit its egg**

and in order to their greater security, connives to bury

it under ground. Three <;r four insects, working in con-

cert, have been known to drag under the surface the

body of so large an animal as a mole in the space of an

hour, so that no trace of it has appeared above ground.

The eggs deposited by the parent insects are white, and of

an oval or rather subcylindric shape: from these are

hatdicd the larv«, which, when full-grown, are more

than an inch in length, and of a yellowish-white colour,

with a scaly orange-coloured shield or bar across the

middle of e.u'i division of the body. Each of these larvae

forms for itself an oval cell in the ground, in Which it

changes to a yellowish chrysalis, resembling that of a

beetle; out of which, in the space of about eighteen days,

proceeds the perfect insect. This species possesses a con-

siderable degree of elegance, but generally diffuses a

very strong and unpleasant smell: it Hies with conside-

rable strength and rapidity, and is generally seen on the

wing during the hottest part of the day. In many parts

of North America is found a variety, differing merely in

size, being far larger than the European kind, and mea-

suring an inch and a half in length.

SILI'lIIUM, a genus of plains belonging to the class

of syngenesia, and to the order of polygamia necessaria;

and in the natural system arranged under the 49th order,

romposi'w'e. The receptacle is paleaceous; the pappus

lias a two-horned margin, and the calyx is squatnose.

There are eight species; the laciniatuni, terebinthinum,

pcrloliatum, connatuin, asteriscum, trifoliatum, arborc-

inn. and trilohatum. The lirst six of these arc natives of

North America.

Several +& the silphte arc of an entirely oval outline:

of this kind is the S. thoracica, which is easily distin-

guishable by its red thorax, every other part of the
animal being coal-black: it is about half an inch in

length.

Silpha strata is of similar size, but totaHy black, and
has the wing-sheaths marked by three rising lines: its

larva, which may be found in gardens, is of a leutheued
shape and of a black colour. See Plate CXX. Nat. Hist.

figs. 361 and 362.

SILVEU, in natural history, is a metal of a fine white
colour, without cither taste or smell; and in point of bril-

liancy perhaps inferior to none of the metallic bodies,

if we except polished steel. Its hardness is 7. When
melted, its specific gravity is 10.478; when hammered,
10.609. In malleability, it is inferior to none of the me-
tals, if we except gold, and perha|>s also platinu in. It

may be beaten out into leaves only -j.^^^ inch thick.

Its ductility is equally remarkable: it maj be drawn out

into wire much finer than a human hair; so fine, indeed,

that a single grain of silver may be extended about 400
feet in length. Its tenacity is such, that a wire of silver

0.078 inch in diameter is capable of supporting a weight
of 1 ;i7. 1 Slbs. avoirdupois without breaking.

Silver melts when it is heated completely red hot; and
while melted, its brilliancy is mucu inereaWj^ Accord
ing to the calculation of Bergman and Mortimer, its lus-

ing point Is 1000° of Fahrenheit. It continues melted
at 28° Wedge wood, but requires a greater heat to bring

it to fusion. If the heat is increased after the silver is

melted, the liquid metal boils, and may be volatilized;

but a very strong and long-continue;l heat is necessary.

When cooled slowly, its surface exhibits the appear-
ance of crystals; and if the liquid part of the. metal is

poured out as soon as the surface congeals, pretty large

crystals of silver may be obtained. By this method
Tillet, and Mongez junior, obtained it in four sided

pyramids, both insulated and in groups.

Silver is not oxidated by exposure to the air: it grad-
ually, indeed, loses its lustre, and becomes tarnished;

but this is owing to a differert cause. Neither is it al-

tered by being kept under water, lint if it is kept for

a long time melted in an open vessel, it gradually attracts

the oxygen from the atmosphere, and is converted into

an oxide. Macquer, by exposing silver 20 times suc-

cessively to the heat of a porcelain furnace, obtained a
glass of an olive-green colour. Nay, if the heat is suf-

licient, the silver even takes fire and burns like other
combustible bodies. Van Martim made electric sparks
from his powerful Teylerian machine pass through a sil-

ver wire; the wire exhibited a greenish-white flame, and
was dissipated into smoke. Before a stream of oxygen
and hydrogen gas, it bums rapidly with a light-green

flame.

The oxide ofsilver, obtained by me ins ofhat, is of a
greenish or yellowish grey colour; and is easily decom-
posed by the application of heal in close vessels, or even

by exposing it to the light. When silver is dissolved

in nitric acid, and precipitated by lime water, it falls to

the bottom under the form of a powder, of a dark-green-

ish brown col >ur. From the experiin mts of Wenzel and
Bergman it follows, that the greenish or yellowish givy
oxide is composed of about 90 parm of silver and io ok'

oxygon. When this oxide, is exposed to the light, port
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much nearer to a gelatine; since Berthollet lias shown
that it is precipitated by tan and by muriat of tin. It

differs, however, from gelatine in several particulars.

Alum throws it down of a dirty white, sulphat of copper

of a dark Iw-own, and sulphat of iron of a brown colour.

When the water is evaporated, the varnish is ohtained

of a black colour, brittle, and of a shining fracture. Its

weight is nearly one-third of the raw silk from Which it

was extracted. It may be separated from silk by soap

as well ^s water, and the soap leys containing it soon

putrefy.

Besides fbc varnish, silk contains another substance to

which it owe* its yellow colour, Inis substance possesses

the properties of resin. It is yellow, soluble in alcohol,

and in a mixture of alcohol and mariatic acid. Beaume
has ascertained, that by this last mixture it may be se-

parated completely, and the silk deprived of it assumes

a fine white colour.

The chemical properties of silk itself have been but

imperfectly examined. It is not acted on by water or

alcohol, has n» taste, and is but imperfectly combustible;

though fiie rapidly blackens and decomposes it. When
distilled, it yields, according to Neumann, an uncom-
monly great proportion of ammonia.
The fixed alkalies dissolve it by the assistance- of heat;

and it is not unlikely that they form with it an animal

soap.

It is dissolved likewise by sulphuric and muriatic acids,

and by nitric acid. By the action of this last acid, Ber-
thollet obtained from silk some oxalic acid, and a fatty

matter which swam on the surface of the solution. By
a similar treatment, Welter obtained fine yellow crystals*

very combustible, to which he gave the name of yellow
bitter principle.

Silk is very little susceptible of putrefaction. Dr.
Wilson, of Falkirk, sa\s, that a rib ion was lately found

in the churchyard of that town wrapt round the bone of

the arm. It was uninjured, though it had lain eight years

in the earth. We know, at the same time, that when
silk is kept in a damp place it rots (to use the common
language) in a much shorter time.

Silk, maiuifucture, or preparation of. When the silk-

\vorms have completed their balls or cocoons (see Pha-
x^na), they are collected, and put into little baskets;

and thus exposed to the heat of an oven, to kill the insect,

which, without this precaution, would not fail to open
itself to go away and use those new wings abroad, it has

acquired within.

Ordinarily, they only wind the more perfect balls;

those that are double, or too weak, or too coarse, are

laid aside, not altogether useless, but that, being impro-

per for winding, they are reserved to be drawn out into

4kaine. The bails are of different colours; the most

common are yellow, orange-colour, isabella, and flcsh-

c lour; there are some also of a sea-green, others of a

sulphur-colour, and others white; but there is no neces-

sity for separating the colours and shades to wind them
apart, as all the colours are to be lost in the future scour-
ing rod preparing of the silk.

The goodness of silk is best distinguished by its light-

ness. The organzine silk is the best of any made in the

country of Piedmont, and two threads are equal in fine-

ness, that is, in smoothness, thickness, and length, for

2

the thread of the first twist. For the second, it matters
not whether the; single thread is strong before the two
are joined, unless to see whether the first twist proves
w II. It is necessary that the silk be clean: and it is to

observed, that the straw-coloured is generally the light-

est, and the white the heaviest of all. The skains should
be even, and all of an equality, which shows that they

were wrought together; otherwise we may with justice

suspect that it is refuse silk, and cannot be equally drawn
out and spun, for one thread will be shorter than the

other, which is labour and loss. It will also be requisite

to search the bale more than once, and take from out of

the parcels a skain to make an essay; for unless it is

known by trial, there is the greatest danger of being
cheated in this commodity. To wind silk from off the

balls, two machines are necessary; the one a furnace,

with its copper; the other a reel, or frame, to draw the
silk. The winder then, seated near the furnace, throws
into the copper of water over the furnace (first heated
and boiled to a certain degree, which custom al me can
teach) a handful or two of balls, jwhjch have been first

well purged of all their loose furry substance. She then
stirs the whole very briskly about with birchen rodsr
bound and cut like brushes; and when the heat and agi-

tation have detached the ends of the silks of the cocoons,
which are apt to catch on the rods, she draws them forth,

and joining ten or twelve, or even fourteen of them to-

gether, she forms them into threads, according to the size

required to the works they are destined for: eight ends
sufficing for ribands; and velvets, &c. requiring no le§s

than fourteen. The ends, thus joined into two or three

threads, are first passed into the lodes of three iron rods,

in the fore-part of the reel, then upon the bobbins or pul-

leys, and at last are drawn out to the reel itself, and
there fastened; each to an end of an arm or branch of the

reel. Thus disposed, ibe winder, giving motion to the

reel, by turning the hanu.'e. guides the threads; substi-

tutes new ones, when any ofthem break, or any of the
balls are wound out; strengthens them, where necessary,
by adding others; and takes awa^ the b,,lis wound out,

or that, having been pierced, are fuf» of water.
In this manner, two persons will sp»u and reel three

pounds of silk in a day, which is done wiYh greater dis-

patch than is made by the spinning wheel or distaff. In-
deed, all silks cannot be spun and 'reeled after this man-
ner; either because the balls have been perforated by the
silkworms themselves, or because they are doub c, or too
weak to bear the water; or because they are coarse, &c.
Of all these together, they make a particular kind of
silk, called floretta; which beingcarded, or even spun on
the distaff, or the wheel, in the condition it comes from
the ball, makes a tolerable silk.

As to the balls, after opening them with scissars, and
taking out the insects (which are of s m use for the
feeding of poultry), they are steeped tbiw. or four days
in troughs, the water of which is changed eveiy day to
prevent their stinking. When they are well softened by
this scouring, and cleared of thai g immy matter the
worm had lined the inside with, and which renders it

impenetrable to the water, and even to air itself, they
bo'I them half an hour in a lye of ashes, very clear anil

well strained: and after washing them out in the river,

aud drying them in the sun, they card and spin them.eh>
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the wheel, &c. and thus make another kind of floretta,

somewhat inferior to tiie former.

As to t he spinning and reeling of raw silks off the

bulls, such as they arc brought from Italy and the Levant,

the first is childly performed on the spinning-wheel; and

the latter either on hand- reels, or on reels mounted on

machines, which serve to reel several skains at the same

time.

As to the milling, they use a mill composed of several

pieces, which may mill two or three hundred bobbins at

once, and make them into as many skains.

For the dyeing of silks, see Dyeing.
S1LPHA, a genus of insects of the order coleoptera.

The generic character is, antenme thickening towards

the tip; wing sheaths margined; head prominent; thorax

flatfish, m. rgined. The insects of the genus silpha, of

which there are 35 species, are generally found among
decaying animal or vegetable substances, frequenting

dung-hills, carrion, &c. and deposit their eggs chiefly in

the latter. The larvae are of a lengthened shape, and

of an unpleasant appearance, being generally roughened

with minute spines and protuberances. The most re-

markable of the European species, and which is by no

means uncommon in our own country, is the silpha ves-

pillo, distinguished by having the wing-sheaths consi-

derably shorter than the abdomen, or as if cut off at the

tips: they are also each marked by two waved, orange-

coloured, transverse bars, the rest of the insect being

black: the general length of the animal is about three

quarters of an inch. This insect seeks out some decay-

ing animal substance in which it may deposit its vgg*,

and in order to their greater security, contrives to bury

it under ground. Three or four insects, working in con-

cert, have been known to drag under the surface the

body of so large an animal as a mole in the space of an

hour, so that no traco of it has appeared above ground.

The eggs deposited by the parent insects are white, and of

an oval or rather subcylindric shape: from these are

hatched the larva;, which, when full-grown, are more

than an inch in length, and of a yellowish-white colour,

With a scaly orange-coloured shield or bai\across the

middle of each division of the body. Each of these larva;

forms for itself an oval cell in the ground, in which it

changes to a yellowish chrysalis, resembling that of a

beetle; out of which, in the space of about eighteen days,

proceeds the perfect insect. This species possesses a con-

siderable degree of elegance, but generally diffuses a

very strong and unpleasant smell: it flies with conside-

rable strength and rapidity, and is generally seen on the

wing during the hottest part of the day. In many parts

of North America is found a variety, differing merely in

size, being far larger than the European kind, and mea-

suring an inch and a half in length.

SILIMIIUM, a genus of plants belonging to the class

of syngenesia, and to the order of polygamia necessaria;

and in the natural system arranged under the 49th order,

composite. The receptacle is paleaceous; the pappus
has a two-horned margin, and the calyx is squatnose.

There are eight species; the laciniatiim, terebinthinum,

pcrl'oliatum, rouuatum, asteriscum, trifoliatum, arbore-

inn, and trilohatum. The first six of these arc natives of

North America.

Several of the gjlphte arc of an entirely oval outline:

of this kind is the S. thoracica, which is easily distin-

guishable by its red thorax, every other part of the
animal being coal-black: it is about half an inch in
length.

Silpha atrata is of similar size, but totally black, and
has the wing-sheaths marked by three rising lines: its

larva, which may he found if) gardens, is of a lenthened
shape and of a black colour. See Plate CXX. Nat. Hist.
figs. 361 and 362.

SILVER, in natural history, is a metal of a fine white
colour, without either taste or smell; and in point of bril-

liancy perhaps inferior to none of the metallic bodies,
if we except polished steel, its hardness is 7. When
melted, its specific gravity is 10.478; when hammered,
10.609. In malleability, it is inferior to none of the me-
tals, if we except gold, and perhaps also platinum. It

may be beaten out into leaves only irz
l-

V7f
inch thick.

Its ductility is equally remarkable: it may he drawn out

into wire much finer than a human hair; so fine, indeed,

that a single grain of silver may be extended about 400
feet in length. Its tenacity is such, that a wire of silver

0.078 Inch in diameter is capable of supporting a weight
of I37.13lbs. avoirdupois without breaking.

Silver melts when it is heated completely red hot; and
while melted, its brilliancy is mucii i-.icronp-p* 1 Accqrd_~-
ing to the cab illation of Bergman and MortimcrYitsTus-
ing point is 1000° of Fahrenheit. It continues melted
at 28° Wcdgewood, but requires a greater heat to bring

it to fusion. If the heat is increased after the silver is

melted, the liquid metal boils, and may be volatilized;

but a very strong and long-continued heat is necessary.

When cooled slowly, its surface exhibits the appear-

ance of crystals: and if the liquid part of the metal is

poured out as soon as the surface congeals, pretty large

crystals of silver may be obtained. By this method
Tillet, and Mongez junior, obtained it in four sided

pyramids, both insulated and in groups.

Silver is not oxidated hy exposure to the air: it grad-
ually, indeed, loses its lustre, and becomes tarnished;

but this is owing to a differert cause. Neither is it al-

tered by being kept under water. But if it is kept for

a long time melted in an open vessel, it gradually attracts

the oxygen from the atmosphere, and is converted into

an oxide. Macquer, by exposing silver 20 times suc-

cessively to the heat of a porcelain furnace, obtained a
glass of an olive-green colour. Nay, if the heat is suf-

ficient, the silver even takes fire and burns like other

combustible bodies. Van Marum made electric sparks

from his powerful Tevlerian machine pass through a sil-

ver wire; the wire exhibited a greenish-white Hame, and
was dissipated into smoke. Before a stream of oxygen
and hydrogen gas, it bums rapidly with a light-green

flame.

The oxide ofsilver, obtained by means ofh at, is of a

greenish or yellowish grey colour; and is easily decom-
posed by the application of heal in close vessels, or even

hy exposing it to the light. When silver is dissolved

in nitric acid, and precipitated hy lime water, it falls to

the bottom under the form of a powder, of a dark-green-

ish brown col >ur. From the experim mts of Wenzel and
Bergman it follows, that the greenish or yellowish grey
oxide is composed of about 90 parts of silver and io of

oxygen. When this oxide is exposed to the light, pert
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»f its oxygen is separated, as Scheelc first ascertained; and

is converted into a black powder, which contains but a

very small portion of oxygen, and may be considered as

silver reduced. By exposing tbe solution of silver in

nitric acid to sunshine, tbe silver precipitates in the form

of a flea-brown powder.
Neither carbon nor hydrogen has been combined with

silver; but it combines readily with sulphur and phos-

phorus.

1. When thin plates of silver and sulphur arc laid al-

ternately above each other in a crucible, they melt readi-

ly in a low red bent, and form sulphuret of silver. It is

of a black or very deep violet colour; brittle, but capa-

ble of being cut with a knife; often crystallized in small

needles; and much more fusible than silver. If suffi-

cient heat is applied, the sulphur is slowly volatilized,

and the metal remains behind in a state of purity. It is

very difficult to determine the proportion of the ingredi-

ents which enter into the composition of this substance,

because there is an affinity between silver and its sul-

phuret, which disposes them to combine together. The
greatest quantity of sulphur which a given quantity of

silver is capable of taking up, is, according to Wenzel.
M3
T5o*

It is wen known, that when silver is long exposed to

tiiw»ii'f^pec Tally in frequented places, as churches,

theatres, &c. it acquires a covering of a violet colour,

which deprives it of its lustre and malleability. This
covering, which forms a thin layer, can only be detached

from the the silver by bending it, or breaking it in pieces

with a hammer. It was examined by Mr. Proust, and
found to be sulphuret of silver.

2. Silver was first combined with phosphorus by Mr.
Pclletier. If one ounce of silver, one ounce of phos-

phoric glass, and two drams of charcoal, are mixed
together, and heated in a crucible, phosphuret of sul-

phur is formed. It is of a white colour, and appeal's

granulated, or crystallized. It breaks under the ham-
mer, but may be cut with a knife. It is composed of four

parts of silver and one of phosphorus. Heat decompos-
es it by separating the phosphorus. Pelletier has ob-

served, that silver in fusion is capable of combining with

more phosphorus than solid silver: for when phosphuret

of silver is formed by projecting phosphorus into melted

silver, after the crucible is taken from the fire, a quan-
tity of phosphorus is emitted the moment the metal con-

geals.

Silver does not combine with the simple incombusti-

bles.

Silver combines readily with the greater number of

metallic bodies.

1. "When silver and gold are. kept melted together,

they combine, and from an alloy composed, as Hombcrg
ascertained, of one part of silver, and five of gold. He kept

equal parts of gold and silver in gentle fusion for a quar-

ter of an hour, and found, on breaking the crucible, two
masses, the uppermost of which was pure silver, the un-

dermost the whole gold combined with i of silver. Sil-

ver, however, may be melted with gold in almost any
proportion: and if the proper, precautions arc employed,
the two metals remain combined together.
The alloy of gold and silver is harder and more sono-

rous than gold. Its hardness is a maximum when the

alloy contains two parts of gold and one of silver. The
density of these metals is but little increased; but the co-

lour of the gold is much altered, even when the propor-

tion of the silver is small; one part of silver produces a

sensible whiteness in twenty parts of gold. The colour

is not only pale, but it has also a very sensible greenish

tinge, as if the light reflected by the silver passed through

a very thin covering of gold. This alloy being more
fusible than gold, is employed to solder pieces of that

metal together.

2. When silver and platinum are fused together (for

which a very stong heat is necessary,) they form a mix-

ture, not so ductile as silver, but harder and less white.

The two metals are separated by keeping them for some
time in the state of fusion; the platinum sinking to the

bottom from its weight. This circumstance would in-

d uce us to suppose that there is very little affinity be-

tween them.

The affinities of silver, and its oxides, are placed by
Bergman in the following order:

Silver. Oxide of Silver.
Lead, Muriatic acid,

Copper, Oxalic,

Mercury, Sulphuric
Bismuth, Saclactic,

Tin, Phosphoric,
Gold, Sulphurous,
Antimony, Nitric,

Iron, Arsenic,
Manganese, Fluoric,

Zinc, Tartaric*

Arsenic, Citric,

ISickel, Lactic,

Platinum, Ac tic,

Sulphur, Succinic,

Phosphorus. Prussic,

Carbonic.
Silver, fulminating. See Fulminatiojt.
Silver-leaf, that beaten out into fine leaves for the

use of the gilders, which is performed in the same man-
ner as gold-leaf.

SiLVEr-wiRE, that drawn out into fine wire; for the

manner of doing which, see the articles Gold-wire and
Wire-drawing.

Silver, shell, is prepared of the shreds of silver-

leaves, or of the leaves themselves, for the use of painters,

after the same manner as shell gold See Gold.
Silvering. The art of silvering wood, paper, &c.

is performed in the same manner as gilding, making use

of silver instead of gold leaf.

To silver copper or brass, clean the metal with aqua
fortis, by washing it lightly, and then throwing it in

water, or by scouring it with salt and tartar with a wire

brush. Dissolve some silver in aqua fortis, and put

pieces of cupper into the. solution: this will throw down
the silver in a state of metallic powder. Take 20 grains

of this powder, and mix with it two drams of tartar, the

same quantity of common salt, and haif a drachm of

alum; rub the articles with this composition till tliey are

pei f ctly white, then brush it off, and polish them with

leather.

To silver the dial plates of clocks, scales of barometers,

Sfc. Take half an ounce of silver lace, add to it au ounce
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oF double-refined aqua fortis, put them into an earthen

pot, and place them over- a gentle fire till all is dissolved,

which will happen in about fire minut©8; then tak<" them

off, and mix it in a pint of clear water, after which, pom-

it into another clean vessel, to tree it from grit or sedi-

ment; then add a spoonful of com .ion salt; and the acid,

which has now a green tinge, will immediately let go the

silver panicles, which form themselves into a white curd;

pour off
-

the acid, and mix the curd with two ounces of

salt of tartar, half an ounce of whiting, and a large

spoonful of salt, more or less, according as you find it

for strength. Mix it well up together, and it is ready

for use.

Having well cleared the brass from scratches, rub it

over with a piece of old hat and rottenstone, to clear it

from all greasiness, and then rub it with salt and water

with your hand: take a little of the beforementioned com-

position on your finger, and rub it over where the salt

has touched, and it will adhere to the brass, and com-

pletely silver it. After which, wash it well with water,

to take off what aqua fortis may remain in the composi-

tion; when dry, rub it with a clean rag, and give it one

or two coats of varnish. This silvering is not durable,

but may be improved by heating the article, and repeat-

ing the operation till the covering seems sufficiently thick.

Silver plating. The coat of silver applied to the sur-

face of the copper by the means mentioned above, is very

thin, and is not durable. A more substantial method of

doing it is as follows: Form small pieces of silver and

copper, and tie them together with wire, putting a little

borax between. The proportion of silver may be to that

of copper, as t to 12. Put them into a white heat, when

the silver will be firmly fixed to the copper. The whole

is now made to pass between rollers till it is of the re-

quired thickness for manufacturing the articles required.

SILURUS, a genus of fishes of the order abdominales.

The generic character is, head large, depressed; mouth

wide, bearded by long tentacula; body lengthened, naked;

first ray of the pectoral fins, or of the first dorsal fin,

toothed backwards. There are 28 species.

1. Silurus glaris, European silure. The great or com-

mon silure may perhaps be considered as the largest of

all European river fishes; growing to the length of eight,

ten, or even fifteen feet, and to the weight of three hun-

dred pounds. Its more general length, however, is from

two to three or four feet. The head is broad and depress-

ed; the body thick and of a lengthened form, with the

abdomen very thick and short. It is a fish of a remark-

aid) inert or sluggish disposition, being larely observ-

ed in motion, and commonly lying half- imbedded in the

soft bottom of the rivers it frequents, under the project-

ing roots of trees, rocks, logs, or other substances. In

this situation it remains, with its wide mouth halt-open,

gently moving about the long cirri or tentacula situated

on each side the jaws; which the smaller fishes mistaking

for worms, and attempting to seize, becomes a ready

pre* to the sluggish silure. The usual colour of this

species is dark olive, varied with irregular spots oi black;

flu- abdomen and lips being of a pale flesh-colour, and

the tins tinged with violet. It is an inhabitant of the

larger rivers of Europe, as well as some parts ul Asia and

Africa; but appears to be most plentiful in the north of
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Europe. It is in no very high estimation as a food, the

ilesh being of a somewhat glutinous nature; but, from

its cheapness, is in much request among the inferior

ranks, and is eaten either fresh or salted: the skin also,

which is smooth, and destitute of apparent scales, is dried

and stretched, and alter rubbing with oil, becomes of a

horny transparency and strength, and is used in sumo
of the northern regions instead of glass for windows.
The silure is not a very prolific fish; depositing but a

small quantity of spawn, consisting of large globules or

ova: these, as well as the newly hatched young, are fre-

quently the prey of other fishes, frogs, &c. and thus the

great increase of the species is prevented. The ova,

according to Dr. Bloch, usually hatched in the space of
seven or nine days from their exclusion.

2. Silurus electricus, electric silure. Length about
twenty inches; head and fore-parts very broad and de-

pressed; on the upper lip two cirri; en the lower four;

teeth small and numerous. Native of the African rivers;

observed by forskal in the Nile: possesses a degree of

electric or galvanic power, but in a much slighter degree
than the torpedo.

3. Silurus catus, cat silure. Length about two feet;

form rounded and thick; colour dusky above, pale flesh-

colour beneath; head round; mouth very large; on the
upper jaw, beneath each eye, a very long beard; on the
lower jaw four short beards; first dorsal fin small and
conic; second, or adispose fin, without rays; rest of the
fins small and red; tail forked. Inhabits the sea and
rivers of North America, preying on all kinds of smaller
fishes; and not sparing even those of its own kind: in

taste resembles an eel, and is much esteemed by the
Americans: is a fish of slow motion, like the European
silure.

4. Silurus costatus is an inhabitant of South America
and India. See Plate CXXI. Nat. Hist. fig. SCO.

SLV11A, ape, a genus of quadrupeds of the order pri-
mates. The Linnsean generic character is, front teeth
in each jaw four, placed near together; canine teeth soli-

tary, longer than the others, distant from the remaining
teeth, or grinders; grinders obtuse. This numerous
race may be properly divided into four sections, of
which there are about 70 species, viz. 1. Apes, or such
as are destitute of a tail. 2. Baboons, or such as have
very muscular bodies, and whose tails are commonly
short. 4. Monkeys, whose tails are, in general, long:
and, lastly, sapajous, or monkeys, with what are termed
prehensile tails, viz. such as can, at pleasure, be twisted
round any object, so as to answer the purpose of an ad-
ditional hand to the animal.

Of the whole genus, or the monkey tribe in general,
it may be observed, that the baboons are generally of a

ferocious and sullen disposition. The larger apes are also
of a malignant temper, except the »ran otan and the gib-
bons. 1 lie monkeys, properly so called, are very vari-
ous in their dispositions; suae of the smaller species are
li-vely, harmless, and entertaining: while other-, a.

remarkable for the mischievous malignity of their tem-
per, and the capricious uncertainty of their mmners.

it mav not be improper here to obser it j s no
easy task to determine with exact precision the several
species of this extensive genus: since, exclusive of the
varieties in point of colour, they are often so nearly ah
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lied as to make it difficult to give real distinctive cha-
racters. The most remarkable species are,

Apes.
1. Siuiia satyrus, oran otan. Of these singular ani-

mals, the species which has most excited the intention

of mankind is, the oran otan, or, as is sometimes called,

the sattyrj great ape, or man of the woods. It is a na
tive of the warmer parts of Africa and India, as well as
of some of the Indian islands, where it resides principal-

ly in woods, and is supposed to feed, like most others of

this genus, on fruits. The oran otan appears to admit of

considerable variety in point of colour, size and pro-

portions; and there is reason to believe, that, in reality,

there may be two or three kinds, which, though nearly
approximated as to general similitude, are yet specifical-

ly distinct. The specimens imported into Europe have
rarely exceeded the height of two or three feet, and were
supposed to be young animals; but it is said that the full-

grown ones are, at least, six feet in height. The gene-
ral colour seems to be dusky or brown; in some ferrugi-

nous or reddish brown, and in others coal-black, with
the skin itself white. The face is bare; the ears, hands,
and feet, nearly similar to the human, and the whole ap-
pearance such as to exhibit the most striking approx-
imation to the human figure. The likeness, however, is

only a general one; and the structure of the hands and
feet, when examined with anatomical exactness, seems
to prove, in the opinion of those most capable ofjudging
with accuracy on the subject, that the animal was prin-

cipally designed by nature for the quadrupedal manner
of walking, and not for an upright posture, which is

only occasionally assumed, and which, in those exhibit-

ed to the public, is, perhaps, rather owing to instruction

than truly natural. The count de Buffon, indeed, makes
it one of the distinctive characters of the real or proper
apes (among which (he oran otan is the chief), to walk
erect on two legs only; and it must be granted, that these

animals support an upright position much more easily

and readily than most other quadrupeds, and may pro-

bably be very often seen in this attitude even in a state

of nature.

The manner of the oran otan, when in captivity, are
gentle, and perfectly void of that disgusting ferocity so

conspicuous in some of the larger baboons and monkeys.
It is docile, and may be taught to perform, with dexte-

rity, a variety of actions in domestic life. Thus it has

been seen to sit at table, and, in its manner of feeding and
general behaviour, to imitate the company in which it

is placed: to pour out tea, and drink it, without aukward-
ness or constraint: to prepare its bed with great exact-

ness, and compose itself to sleep in a proper manner.

Such are the actions recorded of one which was exhibited

in London in the year 1738; and the count de Buffon

relates nearly similar particulars of that which lie saw
at Paris. Dr. Tyson, who, about the close of the last

century, gave a very exact description of a young oran
otan, then exhibited in the metropolis, assures us, that

in many of its actions, it seemed to display a xery high
degree of sagacity. " The most gentle and loving crea-

ture that could be. That those he knew a ship-board he
would come and embrace with the greatest tenderness,
opening their bosoms, and clasping his hands about

"tfeewj and, as I was informed, though there were mon-

keys aboard, yet it was observed he would never asso-
ciate with them, and, as if nothing akin to them, would
always avoid their company.

"

Bui however docile and gentle when taken young, and in-
structed in its behaviour, it is said to be possessed of great
ferocity in its native state, and is considered as adan-
gerous animal, capable of readily overpowering the
stronget man. Its swiftness is equal to ist strength, and
for this reason it is rarely to be obtained in its full-grown
state; the young alone being taken. A few years past,
the hand of a supposed full grown oran otan was brought
from bieraLeona, which, from its size, seemed to justify
the idea of the stature to which this species is supposed
to grow: it was of a black colour, and consequently be-
longed to the black variety of this species, or that' des-
cribed in a young slate by Dr. Tyson.
M. Vosmaer's account of the manners of an oran otan

brought into Holland in the year 1776, and presented to
the prince of Orange's menagerie, is so curious and sa-
tisfactory, that we shall extract it from his accurate pub-
lication on that subject.

This animal was a female: its height was about two
Rhenish feet and a half. It showed no symptoms of fierce-

ness or malignity, and was even of a somewhat melancho-
ly appearance. It was fond of being in company, and
showed a preference to those who took daily care of it,

of which it seemed to be sensible. Often when they retir-
ed it would throw itself on the ground, as if in despair,
uttering lamentable cries, and tearing in pieces the linen
within its reach. Its keeper having sometimes been ac-
customed to sit near it on the ground, it took the hay
of its bed, and laid it by its siuV, and seemed, by every
demonstration, to invite him to be seated near. Its usual
manner of walking was on all-fours, like other apes; but
it could also walk on its two hind feet only. One morn-
ing it got unchained, and we beheld it with wonderful
agility ascend the beams and rafters of the building: it

was not without some pains that it was retaken, and we
then remarked an extraordinary muscular power in the
animal; the assistance of four men being necessary, in
order to hold it in such a manner as to be properly se-
cured. During its state of liberty it had, amongst other
things, taken the cork from a bottle contaiuing some Ma-
laga wine, which it drank to the last drop, and had set
the bottle in its place again. It ate almost every thing
which was given it; but its chief food was bread, roots,
and especially carrots; all sorts of fruits, especially
strawberries; and appeared extremely fond of aromatic
plants, as parsley and its root. It also ate meat, both
boiled and roasted, as well as fish. It was not observed
to hunt for insects like other monkeys; it was f -nd of
eggs, which it broke with its teeth and* sucked complete-
ly; but fish and roast meat seemed its favourite food. It

had been taught to eat with a spoon and a fork. When
presented with strawberries on a plate, it was extremely
pleasant to see the animal take them up, one by one,

with a fork, and put them into its mouth, holding, at the

same time, the plate in the other hand. Its common drink
was water; but it also very willingly drank all sorts of

wine, and particularly Malaga. After drinking it wiped
its lips, and after eating, if presented with a tooth-pick,

would use it in a proper manner. I was assured, that on

shipboard it ran freely about the vessel, played with the
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-iiui'HS, and would go, like them, into the kitchen for its

mess. At the approach of night it would lie down to

sleep; and prepared its bed by shaking well the hay on
which it slept, and putting it in proper order, and, last-

ly, covering itselfwarm with the coverlet. One day, see-
ing the padlock of its chain opened with a key, and shut
again, it seized a little bit of stick, and put it into the
key-hole, turning it about in all directions, endeavour-
ing to see whether the padlock would open or not. This
animal liyed seven months in Holland. On its first ar-
rival it had but very little hair, except on its back and
arms: but on the approach of winter it became extreme-
ly well covered; the hair on the bark being three inches
in length. The whole animal then appeared of a chesnut-
colour; the skin of the face, Ace. was of a mouse-colour,
but about the eyes and round the mouth of a dull flesh-
colour.

It came from the island of Borneo, and was deposited
in the museum of the prince of Orange.

Upon the whole, it appears clearly that there are two
distinct species of this animal, viz. the pongo, or great
black oran otan, which is a native of Africa, and the
reddish brown or chesnut oran otan, called the jacko,
which is a native of Borneo and some other Indian isl-

ands. This latter, as appears from a collation of most
of the specimens which have been surveyed with the ne-
cessary degree of exactness, is distinguished by having
no nails on the great toes; whereas in the pongo, or
black species, they are conspicuous.

2. Simia lar, or long armed ape. This is a species of
more deformed appearance than the oran otan, and is

distinguished by the excessive length of its arms, which,
when tiie animal stands upright, are cao^M^

;,[ torching
the ground with the finere»-

# lt is a jj2ive' bf India and
some of the lnd-,,

Is!amlS} and grows to the height of
four le*^ op more . |ts co |our | s black; but the face is

commonly surrounded by a whitish beard.

Notwithstanding the apparent ferocity of the gibbon,

and the deformity of its figure, it is of a more tractable

arid gentle nature than most of its tribe, and has even

"been celebrated for the decorum and modesty of its be-

haviour. Considered with respect to the rest of the ge-

nus it ranks among the genuine apes, or those which

have not the least vestige of a tail; and like the oran

otan, alarms the pride of mankind by too near an ap-

proach to the real primates of the creation. Nay, Liu-

ineus. in his description, actually places it in the genus

homo, under the title of homo lar.

3. Sunia sylvanus, pigmy. This is the smallest of the

genuine apes, or those destitute of tails. In its general

appearance, as well as in colour, it extremely resembles

the Barbary ape; but is not larger than a cat, and lias a

rounder or flatter face than the Barbary ape. This is

supposed, by Mr. Pennant, to have been the pigmy of

the ancients, which was said to wage war. at certain sea-

sons, with the cranes. It is a native of Ethiopia, where
it is most common; but it is also found in other parts of

Africa. It is easily tamed, and is much more docile and
gentle than the former species.

HAUOOVS.
4. Simia sphinax. common baboon. This is a specjes

efveiy considerable Size, and when in a sitting pasture,

ft from three to four feet in height, lt \a extremely

strong and muscular in its upper parts, and slender to-

wards the middle; but this is the shape of all the true

baboons; its colour is an uniform greyish brown, paler

beneath; the hairs on the upper pans, u narrowly in-

spected, appear as if mottled; the lace is long, and of a
tawny liesh-colour; the eyes appear as if sunk mtu the

head, or very deeply seated, and are of a hazel colour.

The hands and feet have strong blunt (laws; hut the

thumbs o!" the hands have rounded nails. The tail is ve-

ry short. It is ferocious in its inanu ;rs, and its appear-
ance is at once grotesque and formidable. The region
surrounding the tail, to a considerable distance on each
side, is perfectly bare and callous, and of a red colour.

This is also common, in a greater or smaller degree, to

the rest of this division. It is a native of the island of
Borneo.

5. Simia mormon, variegated baboon. This is at least

equal in size, if not superior, to the former, and when in

aij upright posture, is about five feet high. It is the
most remarkable of the whole genus for brilliancy and
variety of colour. The general tinge is a rich and verj
deep yellowish brown; the hairs, it viewed near, appear-
ing speckled with yellow and black. The form of the
face is lot g, with the snout ending somewhat abruptly;
the whole length of the nose, down the middle, is of a
deep blood-rc>l; but the parts on each side are of a fine

violet-blue, deeply marked by several oblique furrows.
The remainder of the face is of a pale whitish-yellow. It

is a native of the interior parts of Africa; but it is said
to have been also brought from India.

'Die variegated baboon is of a fierce disposition, and
extremely muscular and strong. Its voice somewhat re-

sembles the slight roar of a lion.: it is a rare species, and
is not often imported into Europe.

6. Simia maimon, maimon. The synonyms between
this species and the former are commonly confounded.
It is described by the count de Buffon under the name of
mandril. It is an active animal, and seems far less indo-
cile and malignant than the rest of the baboons. The
general likeness which it bears to the former species is

such as to give the idea of the same animal in a less ad-
vanced state of growth, and with less brilliant colours;
the nose, instead of being red on its Upper part, is mere-
ly flesh-coloured; but the sides are blue and furrowed, as
in the former species. This baboon is not uncommon in
exhibitions of animals. The length from nose to tail is

about two feet. Tail exactly as in the former.
The next division of the baboons consists of such as

have long tails. Of these the chief is the

7. Simia hamadryas, dog-faced baboon. This species
is of an \legant colour, composed of a mixture of grey
and brown, the hair appearing as if speckled. It is a ve-
r) large animal, at least equal, ifnot superior, in size to

the common brown baboon and the mormon. It is re-
markable for a vast quantity of Bowing hair on ea< h
side the head, as well as round the shoulders, spreading
in such a manner as to give the appearance of a short
cloak or mantle. The whole face is naked, and of a flesh-
colour, more or less deep in different individuals. The
tail is almost the length of the body, and is coinmonlv a
liitle tufted at the end. The nails on the hands or fore-
feet are Hat; those on the hi ml- feet resemble strong
claws. This is a rare specie* in comparison with the
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contnofl baboon, and h a native of the hottest parts of

Africa and Asia* where it is said to reside in vast troops,

and to be very fierce and dangerous. There is a wonder-
ful degree of sagacity in t lie countenance of this animal,

and a kind of solemn contemplative disposition seems to

be strongly indicated in its looks, when calm and undis-

turbed: but when irritated, the most striking efforts of

vindictive violence are immediately exhibited. It is also

possessed of an uncommon degree of obstinate morose-

ness, surpassing most others of its tribe, and is, when in

a state of confinement, of a disposition so rude and unqui-

et, and of manners so peculiarly indecorous, as general-

ly to frustrate all attempts to civilize and reclaim it.

MoNKEYS.

8 Simia leonina. Leonine monkey. This species was
described from the living animal in the possession of the

due de Bouillon; and was in the royal menagerie at Ver-
sailles, in the year 1775. lis length was two feet from
nose to tail; and it was eighteen inches high when stand-

iug on all-fours. The legs were long in proportion to the

body; the face naked ami quite black; the whole body and

limbs of the same colour; the hair, though long, appear-

ing short, on account of its ly : ng smooth: round the face,

according to Button's figure, is a fine long chevelure of

grey-brown hair, and a large beard of fair grey. The
chevelure or spreading hair round the face stretches up-

wards over the eyes and forehead, so as to encircle the

whole head in a remarkable manner, as in thcouanderou

or lion tailed baboon, to which indeed, from tiic figure

as well as description, it appears so extremely similar,

that it might well pass for a variety of that animal.

9. S. Diana. Spotted monkey. Mr. Pennant de-

scribes this species as of a middling size, and of a red-

dish colour on the upper parts, as if singed, and marked
with white specks; the belly and (bin whitish; the tail

very lung. The Linnsean description differs. Linnaeus

says the animal is of the size of a large cat, and is black,

spotted with white; the hind part of the back ferrugi-

nous; the face black; from the top of the nose a white

line, passing over each eye to the ears in an arched di-

rection; (this circumstance was probably the reason of

the Linnsean name Diana, by which he has chosen to

distinguish the animal) the beard pointed, black above,

white beneath, and placed on a kind of fatty tumor; breast

and throat white; from the rump across the thighs a

while line; tail long, straight, and black; ears and feet

of the same colour; canine teeth large. See Plate CXXI.
Nat. Hist. fig. 363.

10. Simia nasuta. Long-nosed monkey. Two re-

markable monkeys are represented in Mr. Pennant's

History of Quadrupeds, from drawings by a Mr. Paillou.

The one is called the long-nosed monkey; it has a very

long and slender nose, covered with a iiesh-coloured skin:

the hair on the forehead falls back; on the body and

breast it is long; the colour of the head and upper parts

rs pale ferruginous mixed with black; of the breast and

belly light ash-colour; tail very long; height when sit-

ting down about two feet. Native country uncertain:

probablv Africa. Its face has very much theappearance

of alonu'-:ioscddo£. See Plate CXXI. Hat. Hist. fig. 364.

The other is called by Mr. Pennant the prude monkey;
and of this he gives no particular description.

It. S. sinica. Chinese monkey. The Chinese mon-
key, so named from the unusual disposition of the hair

on the top of the head, which spreads out in a circular

direction, somewhat in the manner of a Chinese cap, is

a native of Ceylon, and is about the size of a cat. Its

general colour is a pale yellowish-brown, palest on the

under parts. The face is commonly dusky, and some-
times the general tinge of the animal is dugky-ferrugi-

nous. This is a species easily distinguished when seen

in a healthy state: the hair on the top of the head resem-
bling that of a boy; as if parted in the middle, and lying

smooth over the head. They are said to inhabit the

woods in great troops, and to be very destructive to such
gardens and plantations as lie within reach «>f their set-

tlements. The tail in this species is very long: the nails

of the thumbs are round; the rest long.

1£. S. petaurista. Vaulting monkey. This is described

by Mr. Allamand in his edition of Button's Natural His-

tory of Quadrupeds. It is said to be somewhat more than
a foot high, and the tail about twenty inches long. The
upper parts of the animal are of a dark olivaceous colour,

owing to a mixture of olive-green and bla< k hair; the

face black, with a snow-white triangular spot on the nose;

the chin, throat, breast, and belly, white; the under
part of the tail and insidesof..the limbs of a black isli-grey,

it is a most extremely nimble and active animal, accord-

ing to M. Allamand. The individual in his possession

came from Guinea. It was perfectly familiar, playful,

of a gentle disposition, and so rapid in its motions that

it seemed to fly rather than leap.

13. Simia inona. Varied monkey. This is said to be

the species which gives the name of monkey to the whole

tribe; from the African word monne; or rather, as Mr.
Pennant surmises, from its corruption monichus. It is

one of the largest species, being about a foot and a half

in length, with a tail nearly two feet long. The nose,

mouth, and spaces round the eyes, are of a dull fleshy

colour; the cheeks are bounded by long whitish hairs in-

clining to yellow ; the forehead is grey, and above the

eyes, from ear to ear, extends a black line. The upper

part of the body is dusky and tawny; the breast, belly,

and inside of the limbs, white; the outside of the thighs

and arms black; hands and feet black and naked: the

tail of a cinereous brown. On each side the base of the

tail is commonly an oval white spot. This species inha-

bits Barbary, ^Ethiopia", and other parts of Africa.

14. Simia nasalis. Proboscis monkey. Amongst the

whole tribe of monkeys this perhaps may be considered

as the most singular in its aspect; the. nose being of such

a length and form as to present, especially in a profile

view, an appearance the most grotesque imaginable; and

indeed from an inspection of the figure alone, one would

be apt to imagine that it must have been designed for a

caricature of a monkey. The animal, however, is pre-

served in the royal cabinet at Paris, and was first de-

scribed by Mons. D'Aubenton. It is a large species,

measuring two feet from the tip of the nose to the tail,

which is more than two feet long. The face has a kind

of curved form, and is of a brown colour, and marked

with blue and red; the ears broad, thin, naked, and bid

within the hair. The form of the nose is most singular,

being divided almost into two lobes at-thc tip; a longi-

tudinal furrow running along the middle. It is said to
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be found chiefly in Cocliinchina, and to grow to a very

large size. It is sometimes seen in great troops and is

considered as of a ferocious disposition. It feeds only on

fruits. Its native name is khi doc, or great monkey.
15. Simia nemseus. Cocliinchina monkey. The douc

or Cocliinchina monkey is a very large species, measur-

ing at least two feet from the nose to the tail. The face

is llat.ti.sh and of a yellowish-bay colour, as are also the

ears; across the forehead runs a narrow dusky band.

The back, the under parts of the body, and sides, are of

a yellowish grey; the lower part of the arms and tail are

white; the feet dusky. It is a native of Cochinchina, and

also of Madagascar. It is said that a bezoaris more fre-

quently found in the stomach of this species than of al-

most any other. When in an upright posture this ani-

mal measures three and a half or four feet in height,

being nearly of the size of a Barbary ape. This species

seems considerably allied in its general form and colours

to the preceding, but differs greatly in the form of the face.

See Plate CXXI. Nat. Hist. fig. 365.

16. Simiarosalia. Silky monkey. This species is so

named from the appearance of its hair, which is very,

fine, soft, long, and of a bright-yellow colour, resembling

yellow silk. Round the face the hair is much longer than

in other parts, so as to form a large mane like that of a lion;

near the face this mane is of a reddish colour, and grows
paler as it recedes from the cheecks; the face itself is of a

dusky purple; the ears round and naked; the hands and
feet are also naked, and of the same dull purple colour

as the face; the claws are small and sharp; the tail is

very long, and rather bushy at the extremity. It is a

native of Guiana, and is a lively, active species, and
gentle in a state of confinement. See Plate CXXI. Nat.

Hist. fig. 366.

SEPAJOtS.

17. Simia beclzebul. Preacher monkey. This spe-

cies is said to be of the size of a fox, and of a black co-

lour, with smooth glossy hair; round beard beneath the

chin and throat; the feet and end of the tail brown. It is

a native of Brasil and Guiana, inhabiting the woods in

vast numbers, and howls in a dreadful manner. Marc-
grave assures us, that one sometimes mounts the top of

a branch, and assembles a multitude below; he then sets

up a howl so loud and horrible, that a person at a dis-

tance would imagine that a hundred joined in the cry;

after a certain space he gives a signal with his hand,

when the whole assembly join in chorus; but on anoth-

er signal a sudden silence prevails, and then the orator

finishes his harangue. This howling faculty is owing
to the conformation of the os hyoides, or throat-bone,

which is dilated into a bottle-shaped concavity.

18. Simia paniscus. Four-fingered monkey. This
animal is distinguished by the gracility of its body and
limbs; its uniform black colour, except on the face, which
is of a dark ilesh-colour; and by the want of thumbs on
the fore feet, instead of which are very small projections

or appendices. It is one of the most active and lively of
animals, atid is besides of a gentle and tractable disposi-

tion in a state of a confinement. It inhabits the woods
of South America; associating in great multitudes; assail-

ing such travellers as pass through their haunts with an
infinite number of sportive and mischievous gambols; chat-
tering and throwing down dry sticks, swinging by their

vol. in. 67

tails from the boughs, and endeavouring to intimidate
the passengers by a variety of menacing gestures.

SIMILAR, in arithmetic and geometry, the same with
like. In mathematics, similar parts have the same ratio

to their wholes; and if the wholes have- the same ratio

to the parts, the parts are similar. Similar angles are
also equal angles. In solid angles, when the planes un-
der which they arc contained are equal, both in number
and magnitude, and are disposed in the same order, they
are similar, and consequently equal. Similar arches of
a circle are such as are like parts of their whole circum-
ferences, and consequently equal. Similar plane num-
bers are those numbers which may be ranged into the
form of similar rectangles, that is, into rectangles whose
sides are proportional; such are 12 and 48, for the sides
of 12 are 6 and 2, and the sides of 48 are 12 and 4; but
6:2:: 12: 4, and therefore those numbers are similar.
Similar polygons are such as have their angles severally
equal, and the sides about those angles proportional. Si-

milar rectangles are those which have their sides about
the equal angles proportional. Hence, 1. All squares
are similar rectangles. 2. All similar rectangles are to

each other as the squares of their homologous sides. Si-
milar right-lined figures are such as have equal angles,
and the sides about those equal angles proportional. Si-
milar segments of a circle are such as contain equal an-
gles. Similar curves: two segments of two curves are
called similar, if, any right-lined figure being inscribed
within one of them, we can inscribe always a similar
right-lined figure in the other. Similar conic sections:
two conic sections are said to be similar, when any seg-
ment being taken in the one, we can assign always a si-

milar segment in the other. Similar diameters of two
conic sections: the diameters in two conic sections are said
to be similar, when they make the same angles with their
ordinates. Similar solids are such as are contained un-
der equal numbers of similar planes alike situated. Si-
milar triangles are such as have their three angles res-
pectively equal to one another. Hence, 1. All similar
triangles have the sides about their angles proportional.
2. All similar triangles are to one another as the squares
of their homologous sides.

Similar Figures, in geometry, such as have their
angles respectively equal, and the sides about the equal
angles proportional.

SIMON IAN S, in church history, a sect of ancient
christians, so called from their founder, Simon Magus,
or the magician. The heresies of Simon Magus were
principally his pretending to be the gr^at power of God,
and thinking that the gifts of the Holy Ghost were ve-
nal.

SIMONY, is the corrupt presentation of any one to
an ecclesiastical benefice, for money, gift, reward, or be-
nefit.

By one of the canons of 1603, every person before his
admission to any ecclesiastical promotion, shall, before
the ordinary, take an oath, that.he has made no unonia-
cal contract, promise, or payment, directly or indirectly,
by himself or any other, fur the obtaining of the said pro-
motion; and that he will not afterwards perform or si
tisfy any such kind of payment, contract, or promise,
by any other without his knowledge or consent.
To purchase a presentation, the living bein- actually
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vacant, is open anil notorious simony; this being ex-

pressly in the face of the statute. Moor. 914.

The sah- of an advowson, daring a vacancy, is not

within the statute of simony, as the sale of the next

presentation is; hut it is
-

void by the common law. 2

lUack. 22.

A bond »if resignation is a bond given by the person

intended to be presented to a benefice, with condition to

resign the same, and is special or general. The con-

dition of a special one is to resign the benefice in favour

of some certain person, as a son, kinsman, or friend

ot the patron, when he shall be capable of taking the

same. By a general bond, the incumbent is bound to

res gn on the request of the natron. 4 Dae. Abr. 470.

A bond with condition to resign within three months
after being requested, to the intent that the patron might

present his son when he should be capable, was held

good; and the judgment was affirmed in the exchequer-

chamber; for a man may, without any colour of simony,

bind himself for good reasons, as if he takes a second

benefice, or if he is non-resident, or that the patron pre-

sents his son, to resign; but if the condition had been to

let the patron have a lease of the glebe or tithes, or to

pay a sum of money, it would have been siinoniacal.

SIMOOM, A wind or haze was observed by Mr.
Bruce, in the course of his travels to discover the sources

of the ]Niie, which is supposed to be in some respects

analogous to the sirocco. It is called by Mr. Bruce the

simoom, anil from its effects upon the lungs, we can en-

tertain but little doubt, that it consists chiefly of carbo-

nic acid gas in a very dense state, and perhaps mixed
with some other noxious exhalations.

In the same desert Mr. Bruce observed the astonish-

ing phenomenon of moving pillars of sand, which are

probably the effects of a number of whirlwinds in those

torrid regions. As the description^ these pillars is in

some degree blended with that of the simoom, we shall

extract the passage. In relating the particulars of his

journey across a certain part of the deserts of Africa,

Mr. Bruce observes, " \\ e were here at once surprised

and terrified by a sight surely one of the most magnifi-

cent in the world. In that vast expanse of desert, from

*yestand to the north-west of us, we saw a number of pro-

digious pillars of sand at different distances, at times

moving with great celerity, and at others stalking on

with a majestic slowness; at intervals we thought they

were coming in a very few minutes to overwhelm us; and

small quantities of sand did actually more than once

reach us. Again they would retreat so as to be almost

out of sight, their tops reaching to the very clouds.

There the tops often separated from the bodies; and

-these, once disjoined, dispersed in the air, and did not

appear more. Sometimes they were broken near the

middle, as if struck with a large cannon-shot. About
noon they began to advance with considerable swiftness

upon us, the wind being very strong at north. Eleven

of them ranged alongside of us about the distance of

three miles. The greatest diameter of the largest ap-

peared to me at that distance as if it would measure ten

feet. They retired from us with a wind at south east,

leaving an impression upon my mind to which I can give

„ : . name, though surely one ingredient in it was fear,

with a considerable deal of wonder and astonishment. It

wp.s in vain to think of flying; the swiftest horse, or

fastest-sailing ship, could be of no use to carry us out of

this danger; and the full persuasion of this rivetted me
as if to the spot where I stood, and let the camels gain

on me so much in my state of lameness, that it was with

som difficulty I could overtake them.'*

SIMPLE, in music, a term applied to that counter-

point in which note is set against note, and which is call-

ed simple, in opposition to more elaborate composition,

known by the name of figurative counterpoint. Simple
fugue, or simple imitation, is that style of composition in

which a single subject is adopted, or some partial echo-

preserved amongst the several parts. This word in the

music of the last age is frequently used in contradistinc-

tion to double, applied to variations, as double 1, double

2, &c. and signifies the plain motivo, or subject, on
which the variations are founded. Simple cadence is that

in which the n >tes are equal through all the parts. Sim-
ple concords are those wherein we hear only two notes in

consonance; and simple intervals are those in Which no
parts or divisions are supposed, and which the ancient

Greeks called diastems.

Simple Sound, a pure, unmixed, single sound. Some
theorists will not allow that there is, musically speaking,
any such sound in nature; but assert on the contrary that

every sound which is produced is at least accompanied
with its twelfth and seventeenth.

Simple, in pharmacy, a general name given to all

herbs or plants, as having each its particular virtue,

whereby it becomes a simple remedy.
Simple Substances. See Elements.
SIMPLICITY, in composition, a natural unadorned

melody, orincomplex combination of parts, in which the

composer endeavours, rather by the force of his genius

and feeling than the refinement of science, to awaken the

softer passions, or rouse the mind to ardour. In per-

formance, simplicity is that chaste, unaffected style,

which, rejecting all vain and unmeaning flourish, only

aims at conveying the ideas of the composer, without

disturbing the purity of the text.

SINAPIS, mustard, a genus of plants belonging to

the class of tctradynamia, and to the order of siliquosa,

and in the natural system ranged under the S9ih order,

siliquosee. The calyx consists of four expanding strap-

shaped deciduous leaves; the ungues or bases of the pe-

tals are straight; two glandules between the shorter sta-

mina and pistillum, also between the longer and the ca-

l>x. There are 19 species, three of (hem natives of

Britain. 1. The alba, or white mustard, which is gene-

rally cultivated as a salad-herb for winter and spring

use. 2. The nigra, or common mustard, which is fre-

quently found growing naturally in many parts of Bri-

tain, but is also cultivated in fields for the seeds, of

which the sauce called mustard is made. 3. The arven-

sis grows naturally on arable land in many parts of

Britain. The seed of this is commonly sold under the

title of Durham mustard seed. Of this there are two

varieties, if not distinct species; the one with cut, the

other with entire, leaves.

Mustard, by its pungency, stimulates the solids; and

hence is recommended for exciting appetite, assisting

digestion, promoting tin- fluid secretions, and for the oth-

er purposes of the acrid plants called antiscorbutic. It
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imparts its taste and smell in perfection to aqucons li-

quors, and by distillation with water yields an essential

oil of great acrimony. To rectified spirit its seeds give

out verj little either of their smell or taste. Subjected

to the press, they yield a considerable qnantity of mild

insipid oil, which is as free from acrimony as that of al-

monds. They are applied as an external stimulant to

benumbed or paralytic limbs, to parts affected with fix-

ed rheumatic pains, and to the soles of the feet, in the

low stage of acute diseases, for.raising the pulse: in this

intention, a mixture of equal parts of the powdered
seeds and crumb of bread, with the addition sometimes
of a little bruised garlic, is made into a cataplasm with

a sufficient quantity of vinegar.

SINAPISM. See Pharmacy.
SINCIPUT, in anatomy, the fore part of the head,

reaching from the forehead to the coronal suture.

SINE, or right sine of an arch. See Trigonometry.
Sine-cure, is where a rector of a parish has a vicar

tinder him endowed and charged with the cure, so that

the rector is not obliged either to do duty or residence.

Sine-die, without day, in law, a term frequently used

in our proceedings at common law; as when judgment is

given against the plaintiff, he is said to be in miscric or-

dia pro falso clamore suo; so when judgment passes for the

defendant, it is entered eat inde sine die, being as much
as to say, he is discharged, or dismissed the court.

SINISTER. See Heraldry.
SINKING FUND, in political economy, a portion of

the public revenue appropriated to the reduction or dis-

charge of the public debts. As the funding system had
been adopted in other countries long before it was resort-

ed to in Great Britain, a provision of this kind had ap-

peared necessary at a much earlier period, and had been

established in Holland in 1655, and in the ecclesiastical

stale in 1685. These funds were both formed by reduc-

ing the interest payable on the public debts, and appro-

priating the annual sum thus saved to the gradual dis-

charge ol the principal.

In the reign of king William, when the mode of pro-

viding for extraordinary expenses by incurring public

debts, which has become so general, was first adopted in

this country, the particular tax on which money was bor-

rowed, generally produced much more than sufficient to

pay the annual interest, and the surplus was applied in

sinking or discharging the principal, which was gene-
rally effected in a few years. Had this plan been pursued
there never could have been any very great accumula-
tion of public debts; but, as the expenditure increased,

and the necessity of loans of still greater amount became
more frequent, it was found sufficiently difficult to pro-
vide effectually for the yearly interest of the sums thus

borrowed; and the repayment of the principal was eith-

er put off to a distant period, or left without any provi-
sion to the chance of inure flourishing times.

Some of the effects of an accumulating public debt
soon became evident in the discount at which all gov-
ernment securities sold, and in the difficulties experienc-
ed in providing for the annual expenditure; the proprie-
ty of reducing, and even of wholly discharging, the debt,
was general!} acknowledged; and the plan of a sinking
fund very similar to that which was afterwards adopted,
was recommended in a pamphlet published in 1701. In
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1713 Mr. Archibald Hutch eson presented to George J.

a plan for payment of the public debts. In 17 1 5 different

projects for this purpose were published by Edward
Leigh, Mr. Asgill, and others. And in 1717 a plan for

the gradual discharge of the debt was actually adopted,
which was afterwards generally known by the appella-

tion of the sinking fund.

The country had been engaged in an expensive war
during nearly the whole of the reign- of queen Anne; and
it had been found impracticable to obtain the large sums
required, without paying, in most instances, a very high
interest; but upon the return of peace the current rate
of interest lowered considerably, which proceeded in
part from a real increase of the national capital, as well
as from loans to government of any great amount being
no longer necessary. It was therefore deemed a proper
opportunity for effecting a reduction of the high interest

payable to the public creditors, and of establishing an
effectual plan for reducing by degrees the debts of the
nation. Accordingly, on the 20th of May, 1717, gene-
ral Stanhope, who was then first ford of the treasury,
and chancellor of the exchequer, submitted to parliament
the terms of a proposed agreement with the bank of
England and the South Sea company, by which the in-
terest was to be reduced from 6 to 5 per cent, on the
capitals of these corporations, who were the principal
public creditors^ and who were likewise to furnish money,
if it should be necessary, for paying oft such individuals
as should not agree to a similar reduction of the inter-
est payable to them. The total annual interest saved to
government by this transaction was no less than 323,560/.
13s. 7±d.

The different funds on which most of the public debts
had been charged were consolidated; and the produce of
all the permanent taxes was distinguished into only three
funds, called the aggregate fund, the South Sea fund
and the general fund. From these three funds the inter-
est of all the public debts was payable; and the excess
or overplus beyond the payments with which each fund
was charged, was to be " appropriated, reserved, and
applied, to and for discharging the principal and inter-
est of such national debts and incumbrances, as were
incurred before the 25th day of December 1716, and are
declared to be national debts, and were provided for by
act or acts of parliament, to he discharged therewith, or
out of the same, and to or for none other use, intent! or
purpose, whatsoever." This constituted the sinking fund*
and as the plan originated while sir Robert Walpole was
in office, he claimed much honour as the father of it; hut
it is evident that it required no invention, and but little
judgment, to adopt a measure which had been found ef-
ficacious in other countries, which had been publicly
recommended some years before, and the utility of
which was so obvious, that not to have adopted it, when
the reduction of interest rendered it so practicable, and
when an example had been set in the establishment of the
aggregate fund, would have been inexcusable. It was,
in fact, nothing more than appropriating generally the
surpluses of funds which were before established to llo
uses to which the greater part had before been specifical-
ly appropriated.

For a lew years the fund was strictly applied to the
purposes for which it was established; and so well were
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its nature and importance tlicn understood, that rather

than encroach upon it, money was at the same time bor-

rowed for extraordinary expenses. This perseverance

was however of no long duration; in 1722 it was made a

collateral security for the interest of a million raised by
ext hequer bills, which prepared the way for more direct

encroachments. In 1T24 the sum of 15,144/. 19s. was
taken from the fund, to make good the loss to the

treasury from the reduction of the value of gold coin;

and within twelve years from its establishment it was
charged with the interest of new loans. In 1733 the gross

sum of half a million was taken from it towards the sup-

plies, at which time the medium annual produce of the

fund for five years had been 1,212,000/. This amount,

with its proper increase, would have been amply sufficient

for the discharge of the debt which then existed, but

the alienation of it was continued; and Dr. Price has

show n that no greater part of the public debt than about

eight millions and a half was discharged bj the fund

from this period to the year 1786; when, in consequence

of a new arrangement of the public accounts, the distinc-

tion of the different funds above-mentioned was abolish-

ed, and the produce of all the permanent taxes included

nnder one general head, called the consolidated fund.

One of the objects of this arrangement was to lay the

foundation of a new sinking fund, formed from the gene-

ral surplus of the revenue, and consisting, like the old

fund, in the application of the principle of compound in-

terest. Among those whom Mr. Pitt consulted on this

occasion, he particularly sought the advice and assis-

tance of the late Dr. Price, who communicated three

plans, which he conceived to be best adapted for carrying

into execution a measure that he had so often urged in

his different publications, particularly before the Ameri-

can war had swelled the public debts to what then ap-

peared to be a hopeless magnitude: it was one of the

plans thus communicated, which was afterwards adopt-

ed, but with some alterations which considerably affect-

ed its efficacy, and which it has since been found neces-

sary to correct. By the act which was passed for carry-

ing this scheme into execution, 26 Geo. 3. c. 31, the an-

nual sum of 1,000,000/. was placed in the hands of com-

missioners, who are, the speaker of the house of com-

mons, the chancellor of the exchequer, the master of the

rolls, the accomptant-general of the court of chancery,

and the governor and deputy-governor of the bank, for

the time being respectively. This million was to be issu-

ed in four equal quarterly payments, and to be applied

either in paying off such redeemable annuities as were

at or above par, or in the purchase of annuities below

par, at the market-price. The dividends on the sums re-

deemed or purchased with the annuities for lives or terms

that should fall in or expire, and the sums which might

be saved by any reduction of interest, were to be added

to the fund, which was thus to continue increasing till it

amounted to four millions annually; this it was comput-

ed would be in about 26 years, when upwards of 56 mil-

lions of stock would have been redeemed, from which

time the dividends on such capital as should afterwards

be paid off or purchased by the commissioners, with

such annuities as might fall in, were to be at the dispo-

sal of parliament.

On the 17th of February, 1792, Mr. Pitt proposed

that the sum of 400,000/. should be issued in addition
to the million, for the purpose t»f accelerating the opera-
tion f this fund; and stated, that in consequence of this
and future intended additions, it might he expected that
25 millions of 3 per cents, would be paid off by the year
1800; and that in the year 1808, the fund would amount
to four millions per annum, being the sum to which it

was then restricted. But the most important improve-
ment was a provision, that whenever, in future, any
sums should be raised by loans on perpetual redeemable
annuities, a sum equal to one per cent, on the stock cre-
ated by such loans, should be issued out of the produce
of the consolidated fund, quarterly, to be placed to the
account of the commissioners, who were to keep a sepa-
rate account of the stock redeemed by this new fund
which was not to affect the accumulation of the original
fund. By these means the immediate progress of the
fund was quickened, and future loans were put into a
regular course of redemption.

The injudicious restriction of the fund to four millions
per annum, was done away by an act passed in 1802
which directed that the produce of the two funds should
continue to accumulate, without any limitation as to its

amount, and be from time to time applied, according to
the former provisions, in the redemption or purchase of
stock, until the whole of the perpetual redeemable annui-
ties, existing at the time of passing the act, shall have
been completely redeemed or paid off. At the same time
the usual annual grant of 200,000/. in aid of the fund,
was made a permanent charge, to be issued in quarterly
payments from the consolidated fund, in the same manner
as the original million per annum. In consequence of
these improvements, the increase of the fund has been
much greater than it was originally estimated; and its

total amount, with the sources from which it arose, was
on the 1st of February, 1806, as follows:

Annual charge by act of 26 Geo. III. Z.1,000,000
Ditto, 42 Geo. III. 200,000
Annuities for 99 and 96 years, expired

1792 54,880 14 6
Short annuities, expired 1787 25,000
Life annuities, unclaimed and expired 50,308 5 7
Dividend on 98,386,402/ at 3 per cent. 2,951,592 1 2
Ditto on 2,617,400/. at 4 percent. 104,696
Ditto on 142,000/. at per cent. 7,100
One percent, on capitals created since

1723 Z.3,202,672 1 10

Total /. 7,596,249 3 I

This sum is exclusive of the fund for the reduction of
the public debt of Ireland, funded in Great Britain,

which at the above period amounted to 479,537/. 8s. and
of the fund for reduction of the imperial debt, which
amounted to 55,960/ 9s. Ad.
The commissioners are directed by the act to make

their purchases «« in equal portions, as nearly as may
be, on every day (Saturdays and Mondays excepted)

on w hich the same shall be transferable." So that they

purchase on four days in every week in which there are.

no holidays. They are empowered to subscribe towards
any public loan, to be raised by act of parliament, upon

perpetual annuities, subject to redemption at par: and
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an account of the sums issued to them, and of the stock

purchased 'o the 1st of February in every year, is to be

annually laid iefore parliament on or before the 15th of

February, t'iie purchases, at first, were all made in the

3 per C( n •. probably with the view of redeeming the five

per cents, if the state of the public funds should render

such a measure practicable, or of inducing the proprie-

tors to agree to a reduction of the interest at the time

when they should become redeemable.

The progress of the fund from the commencement of

its operation on 1st August 1786, to the 1st February

1806, will appear from the following statement of the

total amount of the stock redeemed by the commission-

ers up to the latter period.

Consolidated 3 per cent, annuities. I. 39,922,421

Reduced 3 per cent, annuities 51,493,981

Old South Sea annuities 3,492,000

New South Sea annuities 2,783,000

Three per cents. 1751 695,000

Consolidated 4 per cent, annuities 2,617,400

Navy 5 per cent, annuities. 142,000

Total I. 101,145,802

The total sum which had been paid for this amount of

stock, was 62,842,782/. 7s. lOd. the consolidated 3 per

cents, having been bought up on an average at 6U. per

cent, and the reduced at somewhat less.

The progress already made by the fund, and the im-

portant effect it has had in supporting the value of the

government securities at a time when it has been neces-

sary to borrow unprecedented sums in almost every year,

sufficiently demonstrate the great utility of this measure.

As its increase will be continually augmenting, it will, if

steadily persevered in, and faithfully applied, become

ultimately capable of discharging a debt of any amount

which it is possible to suppose the couutry will ever be

encumbered with.

It has been shown that the fund, including the provi-

sion for the reduction of the debt in Ireland funded in

Great Britain, and for the imperial loans, amounts at

present to upwards of eight millions per annum; and as

the stock has been bought up at little more than 60 per

cent, the money has been improved at nearly 5 percent,

interest. It is neither desirable, nor to be expected, that

it will alvvavs be possible to invest the produce of the

fund at this rate of interest; but it will be««hown that if

the fund is never diverted from its purpose, its effects

will in time be almost omnipotent, particularly when it

is considered that the following sums are money, and
consequently much less than the nominal capital of stock

that would be bought up at any of the current prices at

which these securities have been for many years past:

Amount to which the present sinking fund of eight

millions per annum will accumulate if improved at 4 or

5 per cent, compound interest.

1850 923 1209

1360 1463 2070

1870 2261 3472

1880 3443 5757

1890 5193 9478

1900 7782 15540

4 per 5 per
cent. cent.

Years. Millions. Millions.

In 1810 33 34

1820 146 156
1830 312 356
1840 558 680

SINNET, on board a ship, a line or string made of

rope-yarn, consisting generally of two, six, or nine

strings, which arc divided into three parts, and are plat-

ted over one another, and then beaten smooth and flat

with a wooden mallet. Its use is to save the ropes, or to

keep them from galling.

SINOVIA. Within the capsular ligaments of the dif-

ferent joints of the body, there is contained a peculiar

liquid, intended to lubricate the parts to facilitate their

motion. The only analysis of sinovia is of that taken

from oxen.

The sinovia of the ox, when it has just flowed from

the joint, is a viscid semitransparent fluid, of a greenish-

white colour, and a smell not unlike frog-spawn. It very-

soon acquires the consistence of a jelly; and this happens

equally whether it is kept in a cold or a hot temperature,

whether it is exposed to the air or excluded from it. This
consistence does not continue long; the sinovia soon re-

covers again its fluidity, and at the same time deposits

a thready-like matter.

Sinovia mixes readily with water, and imparts to that

liquid a great deal of viscidity. The mixture froths when:

agitated; becomes milky when boiled, and deposits some
pellicles on the sides of the dish; but its viscidity is not

diminished.

When alcohol is poured into sinovia, a white substance
precipitates, which has all the properties of albumen. One
hundred parts of sinovia contain 4.52 of albumen. The
liquid still continues as viscid as ever; but if acetic acid

is poured into it, the viscidity disappears altogether, the

liquid becomes transparent, and deposits a quantity of

matter in white threads, which possesses the following
properties: 1. It has the colour, smell, taste, and elasti-

city, of vegetable gluten. 2. II is soluble in concentrated
acids and pure alkalies. 3. It is soluble in cold water;
the solution froths. Acids and alcohol precipitate the
fibrous matter in flakes. One hundred parts of sinovia
contain 11.86 of this matter.
When the liquid, after these substances have been se-

parated from it, is concentrated by evaporation, it de-
posits crystals of acetat of soda. Sinovia, therefore, con-
tains soda. Margueron found that 100 parts of sinovia
contained about 0.71 of soda.
When strong sulphuric, muriatic, nitric, acetic, or

sulphurous arid, is poured into sinovia, a number of white
flakes precipitate at first, but they are soon re-dissolved,

and the viscidity of the liquid continues. When these
acids are diluted with five times their weight of water,
they diminish the transparency of sinovia, but not its vi>-

cidity; but when they are so much diluted that their acid
taste is just perceptible, they precipitate the peculiar
thready matter, and the viscidity of the sinovia disap-
pears.

When sinovia is exposed to a dry atmosphere, it gra-
dually evaporates, and a scaly residuum remains, in which
cubic crystals and a white saline efflorescence are appa-
rent. The cubic crystals arc muriatofsoda. One hun-
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drcd parts of sinovia contain about 1.75 of this salt. The
saline efflorescence is carbonat of soda.

Sinovia soon putrefies in a moist atmosphere, and dur-

ing the putrefaction ammonia is exhaled. When it is

distilled in a retort, there comes over, first water, which
soon putrefies; then water containing ammonia; then em-

pyreuniatic oil and carbor.at of ammonia. From the. re-

siduum muriat and carbonat of soda may be extracted

by llxiviation. Sinovia is composed of

] 1.86 fibrous matter
4.52 albumen
1.75 muriat of soda
.71 soda
.70 phosphat of lime

80.13 water

100.00

SINUATED leaf, See Botany.
SINUS. Sec Anatomy.
Sinus. See Surgery.
SIPHON, or Syphon. See Hydrostatics.
SIPHONATHUS, a genus of the tetrandria monogy-

nia (lass and order. The corolla is one-petalled, very

long, funnel-form, inferior; berries four, one-seedtd.

There are two species, herbs of South America.
SIPHONIA, a genus of the class and order monoecia

monadelphia. The calyx is one-leaved;, no corolla; male

anthers five; fem. style none; stigmas three; cap. tricoc-

cous; seed one. There is one species, a tree of Guaiana.

SIPUNCULUS, or tube-worm, a genus of insects of

the order vermes intestina: the generic charater is, body

round, elongated; mouth cylindrical at the end, and nar-

rower than the body; aperture at the side of the body,

and veruciform. There are two species: the S. nudus,

inhabits the European seas, under stones, and is eight in-

ches long. The S. saccatus, body covered with a loose

skin, and rounded at the lower end: inhabits the Ameri-

can and Indian seas.

SIREN, a genus of amphibia, of the order meantes, of

which there are the folowing species:

1. Siren lacertina, or eel-shaped siren. This species

stands eminently distinguished in the list of animals by
the ambiguity of its characters, which are such as to have

induced the great Linnaeus to institute for it a new or-

der of amphibia, under the tittle of meantes; an order,

however, which does not stand among the rest of the am-
phibia in the Systema Naturae, but is mentioned in a

note at the end of the second part of the first volume of

that work.
The genus with which the siren has the greatest pos-

sible affinity, is the lacerta or lizard. It even very

much resembles the larva, or first state, of a lacerta;

and it is still doubtful whether it may not really be such:

yet it has never been observed in any other state, having

two feet only, without any appearance of a hind pair;

the feet are also furnished with claws, whereas the larvse

of all the lacertse are observed to be without claws; or,

in the Linnsean phrase, digitis muticis; the mouth has
several rows of smallish teeth: the body is eel-shaped,

but slightly flattened beneath, marked on the sides by
several wrinkles, and slightly compressed towards the

extremity of the tail, which is edged with a kind of soft

slun or adipose finj on each side the neck are three

ramified branchial processes, resemblng, on a larger
scale, those belonging to the larva of wafer-newts; and
at the base arc the openings into the gills: the eyes arc
ver> small and blue. The general colour of the animal
is a deep or blackish brown, scattered over, especially

on the sides, with numerous minute whitish specks. Its

size nearly equals that of an eel, being frequently found of
the length of more than two feet. It is a nati.e of North
America, and more particularly of South Carolina', where
it is not very uncommon in muddy and swampy places,

living generally under water, but sometimes appearing
on land. It has kind of a squeaking or singing voice,

for which reason Linnaeus distinguishes it by the title of

siren. See Plate CXXII. Nat. Hist. fig. 367.

It remains to be added, that the siren, if thrown on
the ground with any degree of violence, has been observ-

de to break in two or three places; in this particular re-

sembling the anguis fragilis, or slow-worm. It is also

proper to observe, that no lizard of which it may be sup.

posed the larva, has ever yet been discovered in those

parts of Carolina where it is most frequent. The spe-

cies to which it seems most allied is the lacerta teguixin

of Linnseus, which is a native of South America.

2. Siren anguina, anguine siren. This singular ani-

mal is found in as singular a situation, being an inhabi-

tant of the celebrated and romantic lake called Lake
Zirknitz, about six German miles from Labac, in the

duchy of Carolina, in Austria. From this lake, which

is somewhat more than a German mile in length, and

half as much in breadth, the water regularly retires

during the summer, by numerous subterraneous outlets

or holes at the bottom; leaving the ground dry, and fit

for pasture, the cultivation of millet, &e. &c. as well as

for various kinds of hunting and other amusements; but

in the month of October it again returns, with great force,

springing out of the passages before mentioned from a

vast depth till the lake is completely filled. It is situat-

ed in a hollow or valley, surrounded by rocky and woody
mountains, in which are vast caverns, and is principally

supplied by eight rivulets running into it from the ad-

joining mountainous region.

The species of siren at present to be described is ex-

tremely rare; and is found in the spring, and towards the

decline of summer, in some particular parts of the above

mentioned lake; and commonly measures, when full-

grown, from about ten to twelve or thirteen inches in

length; the largest specimens being near three quarters

of an inch in diameter. It is entirely of a pale rose or

flesh-colour, or even nearly white, except the three pair

of ramified branchial fins on each side the neck, which

are of a bright red or carmine-colour. Its general shape

is thaf of an eel; the body being cylindric, till towards

the end of the tail, where it becomes flat, and is atten-

uated both above and below into a kind of fatty fin,

scarcely distinguishable from the rest of the tail; the

skin is every where smooth and even; the head of a some-

what depressed form; with a lengthened, obtuse, and

widish snout, and has no external eyes; the mouth is

moderately wide, and furnished with a row of very mi-

nute teeth; the legs arc about f of an inch in length, the

fore legs being situated almost behind the branchial fins,

and tlie feet furnished with three toes, without any ap-

pearance of claws,- the hind legs are situated at a great
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distance backwards, towards the commencement of the

tail, and are of the same appearance with the (ore-legs;

but the feet have only two toes, which, like those of the

forefeet, are destitute of claws. The motions of the ani-

mal, when taken out of the water, are, in general, ex-

tremely slow and languid; as is also the case when kept

iti a vessel of water; but when in its native lake, it is

sometimes observed to swim pretty briskly, waving its

body in a serpentine direction in the manner of a leech.

3. Siren pisciformis, fish-formed siren. This animal

in its natural size is supposed to be a native of Mexico,

and though perhaps no other than the larva or tadpole

of some large American lizard, scarcely seems a less

singular and curious animal than the siren lacertina.

In its general appearance it bears some resemblance to

the larva of the rana pavadoxa, but is furnished with gills,

opening externally in the manner of a fish; the openings

are very large, and the operculum or external flap is

continued from the sides of the head across the throat

beneath, so as completely to insulate the head from the

breast; the gills themselves consist of four semicircular

bony or cartilaginous arches, which are denticulated or

serrated on their internal or concave part, like those of

fishes; on the opercula or external flaps are situated three

very large and elegant branchial fins or ramified parts,

divided or subdivided into a vast number of slender or

capillary processes. In these particulars it resembles

the siren lacertina, except that in that animal the exter-

nal opening to the gills is very small; the mouth is fur-

nished in front with a row of extremely minute teeth;

the tongue is large, smooth, and rounded at the tip: the

rictus, or gape, when the mouth is closed, appears con-

siderably wider than it really is, owing to a lateral sul-

cus pr seceding from each corner to some distance; the

feet are entirely destitute of webs, and the toes arc fur-

nished with weakish claws; the fore feet have four, and

the hind feet five toes. Exclusive of the general colour

of the animal, the whole skin, when minutely examined,

appears to bo. scattered over with very minute white

specks, resembling those on the surface of the siren la-

certina. The sides of the body are marked by several

strong rugre or furrows, and an impressed lateral line

or sulcus is continued from the gills to the tail.

SIREX* a genus of insects of the hymenoptcra order.

The generic character is. mouth with two strong jaws;
feelers two, truncated; antenna?, filiform, with more than
twenty- fur joints; piercer exserted, stiff, serrated; abdo-
men sessile, pointed; wings lanceolate, flat in all.

The larva? of these insects are of a lengthened, cylin-

flric appearance, living in the decayed parts of trees, on
the substance of which they feed; the crysalis, as in the
lenthre U, exhibits the limbs of the perfect insect in a con-
tracted state.

The largest species is the sirex gi.^as of Lirmasus,
which surpasses a hornet in size, and is principally ob-
served in the neighbourhood of pines and other conife-
rous trees: it is of a black colour, with the eyes, the base,
and lower half (if (lie abdomen, bright orange-yellow; the
thorax villose, and the wings of transparent yellowish
brown; the sting or a terminal tube is very conspicuous.
The larva, which measures abgut an inch and a quarter
in length, is of a yellowish white colour, and inhabits

decayed first and pines; at first view it bears some resem-

blance to the larvse of the beetle tribe, but is thinner inr

proportion, and furnished at the tip of the abdomen with

a short black spine or process. It changes to a crysalis

in July, first enveloping itself in a slight silken web of a

whitish colour. If the change to chrysalis takes place in

summer, the fly proceeds from it in the space of about
three weeks; but if at the close of autumn, the animal
continues in chrysalis the whole winter, emerging in the

following spring. The male insect is considerably small-

er than the female, and may be farther distinguished by
the want of the caudal tube or process so conspicuous in

the female insect; the tip of the abdomen is also of a

black colour. The eggs, which are deposited by the fe-

male in the decayed parts of the trees above mentioned,
are very small, and of a lengthened oval shape with point-

ed extremities.

Sirex columba is an American species, and is dis-

tinguished by its black body, marked by testaceous
bands.

'Sirex pigmaeus is one of the smallest of the European
species, being, according to Linnaeus, about the size of a
gnat, with a black abdomen, marked by three yellow
bands, the middle of which is interrupted. It is found
in Sweden. There are seven species.

SIRIUS, the Dog-star. See Astronomy.
SIUIUM, a genus of plants belonging to the class of

tetrandria and order of monogynia. The calyx is qua-
drilid; there is no corolla; the'nei tarium is quadriphyl-
lous, and crowning the throat of the calyx; the germen
is below the corolla; the stigma is trifid, the berry trilo-
cular. There is only one species, the myrtifolium.

SIROCCO. The sirocco (so called by the Italians be-
cause it is supposed to blow from Syria, and in the south
of France the Levant wind) resembles in some of its ef-
fects the harniattan, but differs from it in being extreme-
ly insalubrious. It sometimes blows for several days
together, to the great annoyance of the whole vegetable
and animal creation; its medium heat it calculated at one
hundred and twelve degrees; it is fatal to vegetation and
destructive to mankind, and especially to strangers; it

depresses the spiri's in an unusual degree; it suspends
the powers of digestion, so that those who venture to eat
a heavy supper while this wind prevails, are commonly
found dead in their beds the next morning, of what is
called an indigestion. The sick, at that afflicting period,
commonly sink under the pressure of their diseases; and
it is customary in the morning, after this wind has con-
tinued a whole night, to inquire who is dead.
We shall now insert an account of this baleful wind,

from an interesting work on the present state of Sicily.
" The evil most to be dreaded in traversing these

regions is, perhaps, the sirocco, or south wind, which it
is imaging blows from the burning deserts of Africa,
and is sometimes productive of dangerous consequences
to those v\ho are exposed to its fury. During the con-
tinuance of this wind all nature "appears to languish
vegetation withers and dies, the beasts of the field droop'
the animal spirits seem too much exhausted to admit of
the least bodily election, and the spring ami elasticity
of the air appear to be lost. The heat exceeds th t of
the most fervid weather M i Spain or Malta, and is felt

1
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Willi peculiar violence in the city and neighbourhood of

Palermo.
" The sensation occasioned by the sirocco wind is very

striking and wonderful. In a moment the air becomes
heated to an excessive degree, and the whole atmos-

phere feels as if it was inflamed; the pores of the body
seem at once opened, and all the fibres relaxed. Dur-
ing its continuance the inhabitants of Palermo shut their

doors and windows to exclude the air; and where there

are no window-shutters, wet blankets are hung on the

inside of the window, and the servants are kept continu-

ally employed in sprinkling the apartments with water.

No creature, whose necessities do not compel him to the

exertion, is to be seen while this tremendous wind con-

tinues to blow, and the streets and avenues of the city

appear to be nearly deserted.
« The sirocco generally continues so short a time in Sici-

ly, that it seldom produces those complaints which are the

consequence of its scorching heats in several parts of

Italy, though its violence in those countries is much in-

ferior to what is felt in this island. Here it seldom en-

dures longer than thirty-six or forty hours; a time not

sufficient to heat the ground, or the walls of the houses,

in a very intense continued degree. It is commonly suc-

ceeded by the tramontane, or north wind, which in a

short time restores the exhausted powers of animal and
vegetable life, and nature soon assumes her former ap-

pearance. The cause of the sirocco wind has been fre-

quently attempted to be explained, but the different hy-

potheses are perhaps more to be admired for their in-

genuity and fancy than for being very satisfactorily ex-

plained. The superior intensewss of this scorching

wind at Palermo, may perhaps be s.cc unted for from the

situation of that city, which is almost surrounded by

lofty mountains, the ravines and valleys of which are

parched and almost burnt up in summer. The number-
less springs of warm water must also greatly increase

the heat of the air; and the practice of burning brush-

wood and heath on the neighbouring mountains, during

the warm season, must undoubtedly tend to increase the

heat of the wind in passing over the country of Sicily,

though it had previously been disarmed of part of its

violence by travelling over the sea which divides Sicily

from Africa."

Whether the fatal effects of the sirocco depend entire-

ly upon the degree of fever which is produced by the ex-

treme heat which accompanies it, or whether it is really

charged with any quantity of mephitic gas, we have

never been sufficiently informed; but wish that any intelli-

gent traveller would examine the state of the air by the

eudiometer, and by other tests, during the prevalence of

this wind. Should it be found loaded with carbonic gas,

its ill effects might be easily obviated by suspending in

the different apartments, cloths dipped in lime-water;

but from the present state of the evidence we are dispos-

ed to think that all its evil consequences depend upon the

sudden increase of the temperature only.

An extraordinary blasting wind is felt occasionally at

Falkland's islands. Happily its duration is short; it sel-

dom continues above twenty-four hours. It cuts the
herbage down as if fires had been made under them; the
leaves are parched up, and crumble into dust. Fowls
are seized with cramps so as never to recover. Men are

oppressed with a stopped perspiration, heaviness at the
breast, and sore throat; but usually recover with care.
This account is extracted from the travels of Mr. Ives

over land to the East Indies. Its fatal effects, if the
statement is perfectly correct, evidently proceed from a
certain portion of extremely putrid vapours with which
it is charged, and we suspect it only happens when a
strong wind chances to blow over some very putrid and
stagnant lake which is not far distant: travellers, how-
ever, are on such occasions commonly in a state of too
much alarm to note circumstances with accuracy, and
too much of their accounts is collected upon hearsay evi-
dence. This wind, after all, may onlj consist of a me-
phitic vapour which destroys life when inhaled; and the
putridity which is said so rapidly to take place, may de-
pend more upon the climate than the nature of the wind.
SISON, bastard stone-parsley, si. genus of plants belong-

ing to the class of pentandria, and to the order of digy-
nia; and in the natural system arranged under the 45th
order, umbeliata. The fruit is egg-shaped and streaked;
the involucra are subtetraphyllous. There are six spe-
cies; the ammomum, inundatum, segetum, salsum, cana-
dense, and ammi. The three first are natives of Great
Britain. 1. The amomum, common bastard parsley, or
field stone-wort, is a biennial plant about three feet high,
growing wild in many places of Britain. Its seeds are
small, striated, of an oval figure and brown colour. Their
taste is warm and aromatic. Their whole flavour is ex-
tracted by spirit of wine, which elevates very little of it

in distillation; and hence the spirituous extract has the
flavour in great perfection, while the watery extract has
very little. A tincture drawn with pure spirit is of a
green colour. The seeds have been esteemed aperient,
diuretic, and carminative; but are little regarded in the
present practice. 2. The inundatum, least water-par-
snip; it grows in ditches and ponds. 3. Segetum, corn
parsley or honey-wort: it grows in corn-fields and hedg-
es.

SISYMBRIUM, water-cresses, a genus of plants be-
longing to the class of tetradynamia, and to the order of
sihquosa; and in the natural system ranged under the
39th order, siliquosse. The siliqua, or pod, opens with
valves somewhat straight. The calyx and corolla are
expanded. There are fifty- three species, of which eight
are natives of Britain: the nasturtium, or common water-
cress; sylvestre, water-rocket; amphibium, water-radish;
terrestre, annual water-radish; monense; sophia, flix-

weed; irio, broad-leaved hedge-mustard.
S1SYRINCHUM, a genus of plants belonging to the

class of monadelphia, and order of triandria; and in the
natural system ranked under the 6th order, ensata. The
spatha is diphyllous; there are six plane petals. The
capsule is trilocular and inferior. There are ten species,
natives of North America and the Cape.
S1TTA, nut-hatch, a genus belonging to the cla«s of

aves, and order of picse. It is thus characterized by
Dr. Latham: The bill is for the most part straight; on
the lower mandible there ;is a small angle; nostrils small
covered with bristles reflected over them; tongue short,

homey at the end, and jagged; toes placed three forward
and one backward, the middle toe joined closely at the

base to both the outmost; back toe as large rsthe middle

one. There are eleven species; the europesea, canadeh
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Vis, carolimcnsis, jamaiccnsis, pusilla, major, nsevia, snri-

namensis, cafra, longirosta, and chloris. The europaia,

or nut-batch, is In length near five inches three-quarters,

in breadth nine inches; the bill is strong and straight,

about three-quarters of an inch k ig; the crown of the

head, back, and coverts of the wings, of a fine blueish

grey; a black stroke passes over the e\e from the mouth;

the cheeks and chin are white; the breast and belly of a

dull orange-colour. The female is like the male, but

less in size, and weighs commonly five or at most six

drams. The eggs are six or seven in number, of a dirty

white, dotted with rufous; these are deposited in some

hole of a tree, frequently one which has been deserted hy

a woodpecker, on the rotten wood mixed with a little

moss, &c. If the entrance is too large, the bird nicely

stops up part of it with clay, leaving only a small hole

for itself to pass in and out by. While the hen is sitting,

if any one puts a bit of stick into the hole, she hisses like

a snake, and is so attached to her eggs, that she will

sooner suffer any one to pluck off her feathers than fly

away. During he time of incubation, the male supplies

her with sustenance.

The bird runs up and down the bodies of trees, like the

woodpecker tribe; and feeds not only on insects, but nuts,

of which it lays up a considerable provision in the hol-

lows of trees. Dr. Plott tells us, that this bird, by put-

ting its bill into a crack in the bough of a tree, can make
such a violent sound as if it was rending asunder, so that

the noise may be heard at least twelvescore yards.

SIUM, water parsnip, a genus of plants belonging to

the class of pentandria, and order of digynia, and in the

natural system ranging under the 45th order, umbcllata?.

The fruit is a little ovated, and streaked. The invol li-

aruin is polyphyllous, and the petals are heart-shaped.

There are nineteen species; three are natives of Britain:

1. The latifolium, or great water-parsnip, which grows
spontaneously in many places both of England and Scot-

land, on the sides of lakes, ponds, and rivulets. Cat-

tle are said to have run mad by feeding upon this plant.

2. The angustifolium, or narrow-leaved water-parsnip,

grows in ditches and rivuleis, but is not common. 3. The
nodiflorum, reclining water-parsnip, grows on the sides

of rivulets.

The sium sisarkim, or skirret, is a native of China,

but has been for a long time cultivated in Europe, and
particular}} in Germany. The root is a bunch of fleshy

fibres, each of which is about as thick as a finger, but

very uneven, covered with a whitish rough bark, and has

a hard core or pith running through the centre. Skir-

rets come nearest to parsnips of any of the esculent roots,

both for flavour and nutritive qualities. They are rath-

er sweeter than the parsnip, and therefore to some few
palates are not altogether so agreeable. Mr. Margraaf
extracted from half a pound of skirret-root an ounce and
a half of pure sugar.

SIXTH, in music, an interval formed of six sounds,

or five diatonic degrees. There are four kinds of sixths,

two consonant and two dissonant. The consonant sixths,

are first, the minor sixth, composed of three tones and
two semitones major. Secondly, the major sixth, com-
posed of four tones and a major semitone. The disso-

nant sixths are, first the diminished sixth, composed of
twi- '•-nes and three major semitones. Secondly, the su-

tol. Hi. 68

perfluous sixth, composed of four lones, a major semi-

tone, and a minor semitone.

SIZE, the name ot an instrument used to find the big-

ness of fine round pearls. It consists of thin pieces or

leaves, about two inches long and half an inch broad,

fastened together at one -end by a rivi t. In each of these

are round holes drilled of different diameters. Those in

the first leaf serve for measuring pearls from half a grain

to seven grains; those of the second, for pearls from

eight grains or two carats, to five carats, &c; and those

of the third, for pearls from six carats and a half to

eight carats and a half.

SIZE. See Gelatina.
SKAITE. See Raia.
SKELETON. See Anatomy.
SK1MMIA, a genus of the monogynia order, in the

tetrandria class of plants, and in the natural method
ranking under the 40th order, personatse. The calyx is

quadripartite; the corolla consists of four concave petals;

and the berry contains four seeds. There is only one
species, viz. the japnnica.

SKIN. See Cutis.
SKINNER, one who works in skins. Skinners, or

fellmongers, shall not retain any journeyman, &c. to

work in the trade, except they themselves have served
seven years as apprentices thereto, on pain of forfeiting

double the, value of the wares wrought by such persons.
SKULL, cranium et calvaria. See Anatomy.
SLAB, an outside sappy plank or board sawed off

from the sides of a timber-tree; the word is also used for
a flat piece of marble.
SLATE. This stone constitutes a part of many moun-

tains. Its structure is slaty. Its texture foliated. Frac-
ture splintery. Fragments often tabular. Lustre most
commonly silky. Specific gravity from 2.67 to 2.88.
Does not adhere to the tongue. Gives a clear sound
when struck. Streak white or grey. Colour most com-
monly grey, with a shade of blue, green or black; some-
times purplish, yellowish, mountain-green, brown, blue-
ish- black; sometimes striped or spotted with a darker
colour than the ground.

It is composed, according to Kirwan, of silica, alumi-
na, magnesia, lime, oxide of iron. In some varieties the
lime is wanting. Several varieties contain a considera-
ble quantity of carbonaceous matter.
SLAVERY. The law of England abhors, and will

not endure, the existence of slavery within this nation.
A slave or negro, the moment he lands in England, falls
under the protection of the laws, and becomes a free
man.
SLEDGE, a kind of carriage without wheels, for the

conveyance of very weighty things, as huge stones, &c.
This is also the name of a large smith's hammer, to

be used with both hands. Of this there are two sorts:
the up-hand sledge, which is used by under-workmen'
when the work is not of the larger sort; it is used with
both the hands before, and they seldom raise it higher
than their head: but the other, which is called the about-
sledge, and which is used for battering or drawing out
the largest work, is held by the handle with both hands
and swung round over their heads at their arm's end to*
strike as hard a blow as they can.
SLEEP. See Physiology.
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SLEEPERS, in a ship, timbers lying before ami aft,

in the bottom of the ship, as the rung-hcad9 do; the low-

ermost of tliem is bolted to the rung-heads, and the up-

permost to the futtocks and rungs.
SLINGING, is used variously at sea, but chiefly for

the hoisting up casks, or other heavy things, with slings;

i. e. contrivances of ropes spliced into themselves, at

either end, with one eye big enough to receive the cask,

or other thing, to be slung.

SLOANEA, a genus of plants belonging to the class

of poljamiria, and order of monogynia; and in the natu-

ral System ranking under the 50th order, amentacege.

There is no corolla; the calyx is monophyllous; the siig-

ma is perforated; the berry is corticose, echinated. There
are three species, large trees of South America and the

West Indies.

SLOATH, or Sloth. See Bradypus.
- SLOE, pruitus sylvestris, the English name for the

wild plum. See Pkunus.
SLOOP, a sort of small ship or vessel, usually with

one mast, otherwise called shallop, [n our navy, sloops

arc tenders on the men of war, and are usually of about
sixty tons, and cairy about thirty men.
SLOW-WORM. SeeANcuis.
SLUICE, in hydraulics, a frame of timber, stone,

earth, &c. serving to retain and raise the w ater of the sea,

a river, Ace. and on occasion to let it pass; such is the

sluice of a mill, which stops and collects the water of a
rivulet, &c. in order to discharge it at length, in greater
plenty, upon the mill- wheel; such also are those used in

drains, to discharge water off lands; and such are :he

sluices of Flanders, &c. which serve to prevent the wa-
ters of the sea overflowing the lower lands, except where
there is occasion to drown them. See Canal.

Construction of sluices. The construction of sluices

ought to be conducted by an able engineer, who is well

acquainted with the action of fluids in general; and par-

ticularly with the situation of the place, the nature of the

soil, &e. where the sluice is to be erected; if on the sea-

sliore, he ought to he perfectly well acquainted with the

effects of the sea on that coast, and the seasons when it

is calm or stormy, that he may be able to prevent the

fatal accidents thence arising; and if in a river, it is

necessary to know whether it usually overflows its banks,

and at what seasons of the year its waters are highest

and lowest. The machines for driving the piles should

be placed about forty yards from the side of the sluice,

above and below it. As to the depth of sluices, it must
be regulated by the uses for which they are designed;

thus, if a sluice is to be erected at the entrance of a bason

for shipping, its depth must correspond with the draught

of water of the largest ship that may, at any time, have
occasion to enter by it. The rule usually observed, is

to make the surface of the bottom of the canal on a level

with the low-water mark; but if the bottom of the har-

bour or canal is such as to be capable of becoming deeper
by the action of the water, Beiidor very justly observes,
that the bottom of the sluice-work should be made deeper
than either.

When a sluice is to be placed at the bottom of a har-
bour, in order to wash away the filth that may gather in

it, by means of the waters of a river or canal; in this
case the bottom of a sluice-work should be two feet or

eighteen inches higher than the bottom of the harbour,
that the water may run with the greater violence.

An engineer ought always to have in his view, that the
faults committed in the construction of sluices are almost
al ays irreparable. We shall therefore lay down some
rules, from Beiidor, for avoiding any oversights of this

kind: 1. In order to adjust the level of the sluice-work
with the utmost exactness, the engineer ought to deter-

mine how much deeper it must be than a fixed point;
and this be should mark down in his draught, in the

most precise terms possible. 2. When the proper depth
is settled, the foundation is next to be examined; and
here the engineer cannot be too cautious, lest the appa-
rent goodness of the soil deceive him; if the foundation
is judged bad, or insufficient to bear the superstructure,

it must be secured by driving piles, or agratework of car-

pentry. 3. There should be engines enough provided for

draining the water; and these should be entirely under the

direction of the engineer, who is to take care that they are
so placed as not to be an obstacle to the work; and also

cause proper trenches to be cut, to convey the water
clear off from the foundation. 4. When the sluice is to

be built in a place where the workmen will be unavoid-
ably incommoded by the waters of the sea, &c. all the

stones for the mason-work, as well as the timbers for

that of carpentry, should be prepared beforehand; so that

when a proper season offers for beginning the work,
there remains nothing to be done, but to fix every thing
in its place.

Sluices are made different ways, according to the uses
they are intended for; when they serve for navigation,
they are shut with two gates, presenting an angle to-

wards the stream; but when made near the sea, there are
two pair of gates, one to keep the water out, and the

other to keep it in, as occasion requires; the pair of gates
next the sea present an angle that way, and the other
pair the contrary way; the space inclosed by these gates
is called a chamber.
When sluices are designed to detain the water in some

parts of the ditch of a fortress, they are made with shut-
ters to slide up and down in grooves; and whan they are
made to cause an inundation, they are then shut by means
of square timbers let down into cullises, so as to "lie close

and firm.

SMALT, a kind of glass of a dark-blue colour, which,
when levigated, appears of a most beautiful colour: and
if it could be made sufficiently fine, would be an excellent

succedaneum for ultramarine, as not only resisting all

kinds of weather, but even the most violent fires. It is

prepared by melting one part of oxide of cobalt with two
of flint-powder, and one of potass. At the bottoms of

the crucibles in winch the smalt is manufactured, we ge-

nerally find a regulus of a whitish colour inclining to

red, and extremely brittle. This is melted afresh, and
when cold, separates into two parts; that at the bottom

is the cobaltic regulus, which is employed to make more
of the smalt; the oilier is bismuth.

SMARAGD1TE, in mineralogy. This stone was
called smaragdite by M. Saussure, from some resem-

blance which it has to the emerald. Never crystallized.

Its texture is foliated. Easily divided into plates. The
lamina? are indexible. Fracture even. Specific gravity

(

3. Colour in some cases fine greeny in other* it has the
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grey colour and metallic lustre of mica; it assumes

all the shades of colour between these two extreme >.

According to the analysis of Vauquelin it is compos-

ed of

50.0 silica

13.0 lime

11.0 alumina
7.5 oxide of chromium
6.0 magnesia
5.5 oxide of iron

1.5 oxide of copper

94.5

SMELT. See Salmo.
SMELTING, in metallurgy, the fusion or melting of

the ores of metals, in order to separate the metalline part

from the earthy, stony, and other parts.

Smelting, or the art of fusing the ores after roasting,

is the principal and most important of metallurgie opera-

tions, all the other being preliminary or preparative to

this. The whole attention of the miner is directed to-

wards this process; to this all his efforts are applied, be-

cause it affords the truly useful product to which his

hopes are directed. Though it consists in general in

fusing the roasted ore to extract the metal, and in this

point of view it seems to present a simple and uniform
operation, there is, nevertheless, no operation which dif-

fers so much in its circumstances, according to the na-
ture of the metal and the ore required to be treated, and
according to the furnaces made use of, the nature and
quantity of the combustible employed, the energy, dura-
tion, and administration of the fire, the addition of an
appropriate flux, the heat being applied in the midst of

the coal or in crucibles, the period, the length of time,

and the mode of casting the fused metal; every thing,

even the form of the metal which flows out, varies, and
presents to the observer very remarkable differences.

When the ore is smelted, and the metal obtained,
the whole process is not yet finished. This metal is

scarcely ever pure. It is either altered by certain
substances foreign to its metallic nature; or it con-
tains a portion of another metal, which alters the pro-
perties of this which is desired in a pure state; or
else it contains a portion of a metal more valuable
than all the rest of the mass, which it is necessary there-

fore to extract; or, lastly, it is an alloy, in large pro-

portions of several metals, which are required to be se-

parated from each other. All the operations subsequent
to the smelting, are comprehended under the general
name of refining, because the effect is always to obtain
a pure metal. See Metallurgy.
SMILAX, rough bindweed; a genus of plants belong-

ing to the class of dioecia and order of hexandria; and
in the natural system ranging under the 11th order,
sannentacese. The male calyx is hexaphyllous, and
there is no corolla; the female calyx is also hexanhyl-
lous, v ithout any corolla; there are three styles, a trilocu-

lar berry, and two seeds. There are 22 species; of these,

the smilax sarsaparilla, which affords the sarsaparilla

root, is the most valuable. This is well described in the Lon-
don Medical Journal by Dr. Wright, w ho. during along
residence in Jamaica, made botany his peculiar study.
m This species (says he) has s Loins of the thickness of

a man's finger; they are jointed, triangular, and beset

with crooked spines. The leaves are alternate, -si" -oth

and sinning on the upper side: on the other sul< are

three nerves or costse, with sundry small crooked ^\> nes.

The flower is yellow, mixed with red. The fruit is a
black berry, containing several brown seed.

«.* Sarsaparilla delights in low moist grounds and near
the banks of livers. The roots run superficially under
the surface of the ground. The gatherers have only to

loosen the soil a little, and to draw out the long fibres

with a wooden hook. In this manner they proceed till

the whole root is got out. It is then cleared of the mud,
dried, and made into bundles.

" The sensible qualities of sarsaparilla are mucilagi-
nous and farinaceous, with a slight degree of acrimony.
The latter, however, is so slight as not to be perceived
by many; and i am apt to believe that its medicinal pow-
ers may fairly be ascribed to its demulcent and farinace-
ous qualities."

The china, or oriental species of China root, has roun-
dish, prickly stalks and red berries, and is a native of
China and Japan. The pseudo-china, or occidental spe-
cies, has rounder smooth stalks and black berries, grows
wild in Jamaicajand Virginia, and bears the colds of our
own climate. At present the China root is very rarely
made use of, having for some time given place to sarsa-
parilla, which is supposed to be more effectual. Pros-
per Alpinus informs us, that this root is in great esteem
among the Egyptian women for procuring fatness and
plumpness.

SM1THERY, or Smithing, a manual art, by which
an irregular Jump of iron is wrought into an intended
shape.

SMITHIA, a genus of the decandria order, in the
diadelphia class of plants; and in the natural method
ranking under the 32nd order, papilionacese. The calyx
is monoph)llous and bilabiatcd; the corolla winged; the
legumen inclosed in the calyx, with three or four joints,
and containing as many seeds, which are smooth, com-
pressed, and kidney shaped. There is only one species,
viz. the sensitiva, an annual of the East Indies.
SMOKE. See Evaporation.
Smoke-jack. See jack.
SMUT. See Husbandry.
SMYRNIUM, Alexanders,- a genus of plants be-

longing to the class ofpentandria, and to the order of digy-
nia; and in the natural system ranging under the 45th
order, umbellate. The fruit is oblong and striated:
the petals have a sharp point, and are keel-shaped*
There are seven species: l. The perfoliatum, or perfo-

liate alexanders, which is a native of Candia and Italy;

2. The JEgyptiacum; 3. The aureum, or golden alexan-
ders, which is a native of North America; 4. The integeri-

munii 5. The olusatrum, common alexanders, a native
of Britain; the leaves of which are cauliue, ternate, p tio-

lated, and serrated. It grows on the sea-coast at Dungla s

on the borders ofBerwickshire, North Britain. Since t e
introduction of celery into the garden, the alexanders is

almost forgotten. It was formerly cultivated for salad-
ing, and the youg shoots or stalks blanched were eaten
either raw or stewed. The leaves too were boiled in
broths and soups. It is a warm comfortable plant to a
cold weak stomach, and was in much esteem among the
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monks, as may be inferred by its still being found in

great plenty by old abbey-walls. 6. Laterale. 7. Apiifo-

lium.

SNAIL. See Helix, and Limax.
SNAKK. See Angus.
SNIPE. See Scolopax.
SOAL-FISII. See Pleuronectes.
SNOW* See Meteorology.
SNOWDROP. See Galanthus.
Snowdrop-tree. See Chionanthus.

SNUFF, a powder chiefly made of tobacco, the use

of which is too well known to need any description here.

See Nicotiana.

SNAPDRAGON, in botany. See Antirrhinum.

SOAP. The fixed oils have the property of combin-

ing with alkalies, earths, and metallic oxides, and of

forming with these bodies a class of compounds which
have received the name of soaps. As these soaps differ

from each other very materially, according as their base

is an alkali, an earth, or an oxide, it will be proper to

consider each set separately.

Soaps, alkaline. As there are a great number of fixed

oils, all or most of which arc capable of combining with

alkalies, earths and oxides, it is natural to suppose that

there are as many genera of alkaline soaps as there are

oils. That there are differences in the nature of soaps

corresponding to the oil which enters into their compo-
sition, is certain; but these differences are not of suffi-

cient importance to require a particular description. It

will be sufficient, therefore, to divide the alkaline soaps

into as many species as there are alkalies, and to consi-

der those soaps which have the same alkaline base, but

differ in their oil, as varieties of the same species.

Soap of soda, or hard soap. The word soap (sapo

rctirm) first occurs in the works of Pliny and Galen, and
is evidently derived from the old German word, sepe.

Pliny informs us that soap was first discovered by the

Gauls; that it was composed of tallow and ashes; and
that the German soap was reckoned the best.

Soap may be prepared by the following process: a

quantity of the soda of commerce is pounded, and mixed
in a wooden vessel, with about a fifth part of its weight
of lime, which has been slacked and passed through a
sieve immediately before. Upon this mixture a quanti-

ty of water is poured, considerably more than what is

sufficient to cover it, and allowed to remain on it for

several hours. The lime attracts the carbonic acid from
the soda, and the water becomes strongly impregnated

with the pure alkali, which in that state is caustic. The
water is then drawn off by means of a stop-cock, and

called the first ley. Its specific gravity should be about

3.200.

Another quantify of water is then to be poured upon

the soda, which, alter standing two or three hours, is al-

so to be drawn off by means of the stop-cock, and called

the second ley.

Another portion of water is poured on; and after

standing a sufficient time, is drawn off like the other
two, and called the third ley.

Another portion of water may still be poured on, in

order to be certain that the whole of the soda is dissolv-

ed; and this weak ley may be put aside, and employed

afterwards in forming the first ley in subsequent opera-
tions.

A quantity of oil, equal to six times the weight of the
soda used, is then to be put into the boiler, together
with a portion of the third or weakest ley; and the mix-
ture must be kept boiling and agitated constantly by
means of a wooden instrument. The whole of the third

ley is to be added at intervals to the mixture; and after

it is consumed, the second ley must be added in the same
manner. The oil becomes milky, combines with the al-

kali, and after some hours it begins to acquire consis-
tence. A little of the first ley is then to be added, not
forgetting to agitate the mixture constantly. Portions of
the first ley are to be added at intervals; the soapy sub-
stance acquires gradually greater consistency, and at
last it begins to separate from the watery part of the
mixture. A quantity of common salt is then to be added,
which renders the separation much more complete. The
boiling is to be continued still for two hours, and then
the fire must be withdrawn, and the liquor must be no
longer agitated. After some hours repose, the soap se-

parates completely from the watery part, and swims up-
on the surface of the liquor. The watery part is then to
be drawn off; and as it contains a quantity of carbonat
of soda, it ought to be reserved for future use.

The fire is then to be kindled again; and, in order to

facilitate the melting of the soap, a little water, or ra-

ther weak ley, is to be added to it. As soon as it boils,

the remainder of the first ley is to be added to it at in-

tervals. When the soap has been brought to the proper
consistence, which is judged of by taking out small por-
tions of it and allowing it to cool, it is to be withdrawn
from tho fire, and the watery part separated from it as
before. It is then to be heated again, and a little water
mixed with it, that it may form a proper paste. After
this let it be poured into the vessels proper for caoling it;

in the bottom of which there ought to be a little chalk
in powder, to prevent the soap from adhering. In a few
days, the soap will have acquired sufficient consistence

to be taken out, and formed into proper cakes.

The use of the common salt in the above process is, to

separate the water from the soap; for common salt has a
stronger affinity for water than soap has.

Olive-oil has been found to answer best for making
soap, and next to it perhaps tallow may be placed; but

a great variety of other oils may be employed for that

purpose, as appears from the experiments of the French
chemists. They found, however, that linseed-oil and
whale-oil were not proper for making hard soaps, though
they might be employed with advantage in the manufac-
ture of soft soaps. Whale-oil has been long used by the

Dutch for this last purpose.

Soap may also be made without the assistance of heat;

but in that case a much longer time and a larger pro-

portion of alkali are necessary.

Manufacturers have contrived various methods of

sophisticating soap, or of adding ingredients which in-

crease its weight without increasing its value. The
most common substance used for that purpose is water:

which may be added inconsiderable quantities, especially

to soap made with tallow (the ingredient used in this

country), without diminishing its consistency. This

fraud may be easily detected, by allowing the to soap
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lie for some time exposed to the air. The water will

evaporate from it, and its quantity will be discovered by

the diminution of the weight of the soap. As soap so-

phisticated in this manner would lose its water by be-

ing kept, manufacturers, in order to prevent that, keep

their soap in saturated solutions of common salt; which

do not dissolve the soap, and at the same time, by pre-

venting all evaporation, preserve, or rather increase,

the weight of the soap. Messrs. Darcet, Lelievre, and

Pelletier, took two pieces equal in weight of soap sophis-

ticated in this manner, and placed the one in a dry place

in the open air, and the other in a saturated solution of

common salt. After a month the first had lost 0.56 of

its weight, the other had gained about 0.10 parts. Va-
rious other methods have been fallen upon to sophisti-

cate soap; but as they are not generally, known, it would

be doing an injury to the public to describe them here.

Different chemists have analysed soap, in order to

ascertain the proportions of its ingredients; but the re-

sult of their experiments is various, because they used

soap containing various quantities of water. From the

experiments of Darcet, Lelievre, and Pelletier, it ap-

pears that soap newly made and exposed to sale contains

60.94 oil

8.56 alkali

30.50 water

"* 100.00

Soap is soluble both in water and in alcohol. Its pro-

perties as a detergent are too well known to require any
description.

Soap made with tallow and soda has a white colour,

and is therefore known by the name of white soap; but

it is usual for soap-makers, in order to lower the price

of the article, to mix a considerable portion of rosin with

the tallow; this mixture -forms the common yellow or

turpentine soap of this country.

Soap of potass, or soft soap. Potass may be substi-

tuted tor soda in making soap, and in that case precisely

the same process is to be followed. It is remarkable,

that when potass is used, the soap does not assume a

solid form; its consistence is never greater than that of

hog's lard. This is what in this country is called soft

soap. Its properties as a detergent do not differ mate-

rially from those of hard soap, but it is not nearly so

convenient for use. The alkali employed by the ancient

Gauls and Germans in the formation of soap was potass;

hence we see the reason that it is described by the Ro-
mans as an unguent. The oil employed for making soft

soap in this country is whale-oil. A little tallow is also

added, which, by peculiar management, is dispersed

through the soap in fine white spots.

Some persons have affirmed that they knew a method
of making hard soap with potass. Their method is this:

After forming the soap in the manner above described,

they add to it a large quantity of common salt, boil it

for some time, and the soap becomes solid when cooled
in the usual way. That this method may be practised
with success, has been ascertained by Messrs. Darcet,
Lelievre, and Pelletier; but then the hard soap thus
formed does not contain potass but soda; for when the
common salt (muriat of soda) is added, the potass of
the soap decomposes it, and combines with its muriatic

acid, while at the same time the soda of the salt combines

with the oil, and forms hard soap; and the muriat of

potass formed by this double decomposition is dissolved

in water, and drawn off along with it.

Chaptal has lately proposed to substitute wool in place

of oil in the making of soap. The ley is form m\ in the

usual manner, and made boiling hot, and shreds of wool-

len cloth of any kind are gradually thrown into it; they

are soon dissolved. New portions are to be added spar-

ingly, and the mixture is to be constantly agitated.

When no more cloth can be dissolved, the soap is made.

This soap is said to have been tried with success. It

might doubtless be substituted for soap with advantage

in several manufactures, provided it can be obtained at

a cheaper rate than the soaps at present employed.

Some time ago a proposal was made to substitute the

muscles of fish instead of tallow or oil in the manufacture

of soap; but the experiments of Mr. Jamieson have de-

monstrated that they do not answer the purpose.

Soap of ammonia. This soap was first particularly

attended to by Mr. Berthollet. It may be formed by
pouring carbonat of ammonia on soap of lime. A double

decomposition takes place, and the soap of ammonia
swims upon the surface of the liquor in the form of an oil;

or it may be formed with still greater ease by pouring a
solution of muriat of ammonia into common soap dis-

solved in water.

It has a more pungent taste than common soap. Water
dissolves a very small quantity of it; but it is easily dis-

solved in alcohol. When exposed to the air, it is gra-
dually decomposed. The substance called volatile lina-

ment, which is employed as an external application in

rheumatisms, colds, &c. may be considered as scarcely

any thing else than this soap.

All the alkaline soaps agree in the properties of solu-

bility in water and alcohol, and in being powerful deter-

gents.

Soaps, earthy. The earthy soaps differ essentially

from the alkaline in their properties. They are insolu-

ble in water, and incapable of being employed as deter-

gents. They may be formed very readily by mixing
common soap with a solution of an earthy salt; the al-

kali of the soap combines with the acid of the salt, while
the earth and oil unite together and form an earthy soap.
Hence the reason that all waters holding an earthy salt

are unfit for washing. They decompose common soap,

and form an earthy soap insoluble in water. These wa-
ters are well known by the name of hard waters. Hith-
erto the earthy soaps have been examined by Mr. Ber-
thollet only.

Soap of lime. This soap maybe formed by pouring
lime-water into a solution of common soap. It is inso-

luble both in water and alcohol. Carbouat of fixed alkali

decomposes it by compound affinity. It melts with diffi-

culty, and requires a strong heat.

Soap of barvtes and of strontian resemble almost ex-
actly the soap of lime.

S,mp of magnesia may be formed by mixing together
solution of common soap and sulphat of magnesia. It is

exceedingly white. It is unctuous, dries with difficulty,

and preserves its whiteness after desiccation. It is inso-
luble in boiling water. Alcohol and fixed oil dissolve it iu

considerable quantity. Water renders its solution in al-
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cohol milky. A moderate heat melts it; a transparent
mass is formed, slightly yellow, and very brittle.

Soap of alumina may be formed by mixing together
solutions of alum and of common soap. It is a flexible

soft substance, which retains its suppleness and tenacity
when dry. It is insoluble in alcohol, water, and oil.

Heat easily melts it, and reduces it to a beautiful trans-
parent yellowish mass.

Metallic oxides are capable of combining with oils by
two different processes: 1. By mixing together a solu-
tion of common soap with a metallic salt. 2. By uniting
the metallic oxide with the oil directly, either cold or by
the assistance of heat. The first of these combinations
is called a metallic soap; the second a plaster. See Plas-
ter.

Soaps, metallic. These soaps have been examined by
Mr. Berthollet; who has proposed some of them as paints,

and others as varnishes; but it does not appear that any
of them has been hitherto applied to these purposes.

1. Soap of mercury may be formed by mixing together

aso,';;t! nri of common soap 2»d of corrosive muriat of

mercury. The liquor becomes iS.Uky, and the soap of

mercury is gradually precipitated. TMs soap is viscid,

not easily dried, loses its white colour whe3 exposed to

the air, and acquires a slate-colour, which gradually

becomes deeper, especially if exposed to the sun or to

heat. It dissolves very well in oil, but sparingly in al-

cohol. It readily becomes soft and fluid when heated.

2. Soap of zinc may be formed by mixing together a
solution of sulphat of zinc and of soap. It is of a white

colour, inclining to yellow. It dries speedily, and be-

comes friable.

3. Soap of cobalt, made by mixing nitrat of cobalt and
common soap, is of a dull leaden colour, and dries with

difficulty, though its parts are not conducted.

Mr. Berthollet observed, that towards the end of the

precipitation there fell down some green coagula, much
more consistent than soap of cobalt. These he supposed

to be a soap of nickel, which is generally mixed with

cobalt.

4. Soap of tin may be formed by mixing common soap
with a solution of tin in nitro-muriatic acid. It is white.

Heat does not fuse it like other metallic soaps, but decom-
poses it.

5. Soap of iron may be formed by means of sulphat of

iron. It is of a reddish-brown colour, tenacious, and
easily fusible. When spread upon wool, it sinks in and
dries. It is easily soluble in oil, especially of turpentine.

Berthollet proposes it as a varnish.

6. Soap of copper may be formed by means of sul-

phat of copper. It is of a green colour, has the feel of

a resin, and becomes dry and brittle. Hot alcohol ren-

ders its colour deeper, but, scarcely dissolves it. Ether
dissolves it. liquefies it, and renders its colour deeper

and more beautiful. It is very soluble in oils, and gives

them a pleasant green colour.

7. Soap of lead may be formed by means of acetite of

lead. It is white, tenacious, and very adhesive when
heated. When fused it is transparent, and becomes some-
what yellow if the heat is increased.

8. Soap of silver may be formed by means of nitrat of
silver. It is at first white, but becomes reddish by expo-
sure to the air. When fused, its surface becomes co-

vered with a brilliant iris; beneath the surface it is

black.

9. Soap of golc is formed by means of muriat of gold.
It is at first white, and of the consistence of cream. It
gradually assumes a dirty purple colour, and adheres to
the skin.

10. Soap of manganese is formed of sulphat of man-
ganese. It is at first white, and then by absorbing oxy-
gen it becomes red.

SOCAGE, an ancient tenure, by which lands were
held on condition of ploughing the lord's lands, and doing
the operations of husbandry, at their own charges.

SOCCUS, in antiquity, a kind of high shoe, reaching
above the ancle, worn by comedians as the cothurnus
was bv tragedians.

SOCIETY. See Academy.
SOCINIANS, in church history, a sect of christians,

so called from their founder Faustus Socinus, a native of
Sienna, in Italy. He, about the year 1574, began open-
ly to declare against the catholic faith, and taught, l.

That the eternal father was the one only God; that the
Word was no more than an expression of the godhead,
and had not existed from all eternity; and that Jesus
Christ was God no otherwise than by his superiority
above all creatures, who were put in subjection to him
by the Father. 2. That Jesus Christ was not a media-
tor between God and men, but sent itfto the world to

serve as a pattern of their conduct; and that he ascend-

ed up to heaven only to take a journey thither. 3. That
the punishment of hell will last but for a certain time,

after which the body and soul will be destroyed. And
4. That it is not lawful for princes to make war. These
four tenets were what Socinus defended with the great-
est zeal. In other matters, he was a lutheran or a cal-

vinist; and the truth is, that he did but refine upon the

errors of all the antitrinitarians that went before him.
The socinians spread extremely in Poland, Lithuania,
and Transylvania.
SOCMEN. See Socage.
SOCOME, is taken for a custom of grinding corn at

the lord's mill; whence came the name or term of bond
socome, by which the tenants were bound to it; and also

lovesocome, where they did it voluntarily out of love to

their lord.

SODA, called also fossil or mineral alkali, because it

was thought peculiar to the mineral kingdom, was
known to the ancients (though not in a state of purity)

under the names of »/Ipov and nitrum.
It is found in large quantities combined with carbonic

acid in different parts of the earth, especially in Egypt;
and common salt is a compound of soda and muriatic

acid. But the soda of commerce is obtained from the

ashes of different species of the salsola, a genus of plan's

which grow upon the sea- shore, especially horn the sal-

sola soda, from which the alkali has obtained its name.
The soda of commerce is also called barilla, because the

plant from which it is obtained bears that name in Spain.

Almost all the alga, especially the fuci, contain also a

considerable quantity of soda. The ashes of these plants

are known in this country by the name of kelp; in France

they are called varec.

The soda, or barilla of commerce, is far from being

purcj besides carbonic acid it contains common salt, aud
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Several other foreign ingredients; but it may be obtained

perfectly pure by the processes for purifying potass. (See

that article.)

Soda and potass resemble each other so nearly, that

they were confounded together till Du Hamel published

bis dissertation on common salt in the Memoirs of the

French Academy for 1736. He first proved that the base

of common salt is soda, and that soda is different from

potass. His conclusions were objected to by Pott, but

finally confirmed by Margraff in 1758.

Soda is of a greyish-white colour, and agrees exactly

with potass in its taste, smell, and action upon animal

bodies; but its specific gravity is only 1.336.

Heat produces on it exactly the same effects as upon

potass. When exposed to the air, it absorbs moisture

and carbonic acid, and is soon reduced to the consistence

of paste; but it does not liquefy like potass; in a few days

it becomes dry again, and crumbles into powder.

It has a strong affinity for water, dissolves in it like

potass, and may also be obtained in crystals by evapora-

ting its aqueous solution. It is not altered by light; nor

does it combine with oxygen, hydrogen, azote, carbon,

charcoal, or metals. Its action upon phosphorus and sul-

phur is the same with that of potass. The sulphuret and
hydrogenated sulphuret (if soda possess the properties of

the sulphuret and hydrogenated sulphuret of poiass, and

are formed in the same manner. In its action on metals,

metallic oxides, and in its affinities, it also agrees with

potass. In short, the two fixed alkalies, in a state of pu-

rity, resemble each other very nearly in almost every
particnlur. Its importance in manufactures is not infe-

rior to that of potass. For several purposes, as for soap

and e;lass, it answers even better than potass.

SOFFITA, or Soffit, in architecture, any plafond

or ceiling formed of cross beams of thing cornices, the

square compartments or pannds of which are enriched

with sculpture, painting, or gilding.

SOFI, or Sophi. See Sopht.
SOFTENING. See Painting.
SOIL. See Husbandry.
SUIT fait comme il est DEsinE% be it done as it is

desired, a form used when the king gives the royal assent
to a private bill preferred in parliament.

SOL, in music, the fifth note of the gamut, ut, re, mi,

fa, sol, la. See Gamut.
Sol, or Sou, a French coin made up of copper mixed

with a little silver, value the 23d part of a shilling sterling.

Sol, the sun, in astronomy.
Sol, in the old chemistry, is gold.

SOLAN DR A. a genus of plants belonging to the class
of pentandria, and to the order monogynia. The calvx
is bursting; the corolla elevate, funnel-formed, very
large; berry four-celled, many-seeded. Theonh species
is grandiflora. This genus was first named solandra in
honour of Dr. Sdandrr. by Murray, in the 14th edition
of the Svstcma Vegetabtlium. In Jamaica it is called the
peai h-coloured trumpet-flower.

SOLANUM, a genus of the monogynia order, in the
pentandria class of plants, and in the natural method
ranking under the 28th order, luridte. The calyx is in-
ferior; (be corolla is rotate and monophyllous; the fruit
a lieiry, bilocular, and containing many small and flat

seeds. Of this genus there arc 93 species, most of them

SOL
natives of the East and West Indies, the most remark-

able of which are the following:

1. The dulcamora, woody nightshade, a native of Bri-

tain and of Africa, is a slender climbing plant, rising to

six or more feet in height. The leaves are generally

oval, pointed, and of a deep-green colour; the flowers

hang in loose clusters, of a purple colour, and divided

into five pointed segments. The calyx is purple, per-

sistent, a. id divided into five; the berry, when ripe, is

red, and contains many flat yellowish seeds. It grows

in hedges well supplied with water, and flowers about the

end of June. On chewing the roots, we first feel a hit-

ter, then a sweet taste; hence the name. The ben iea

are said to be poisonous, and may easily be mistaken by
children for currants. The stipites or younger brandies

are directed for use, and may be employed either fresh

or dried; they should be gathered in the autumn. This

plant is generally given in decoction or infusion. Several

authors take notice, that the dulcamara partakes of the

milder powers of the nightshade, joined to a resolvent

and saponaceous quality; hence it promotes the secre-

tions of urine, sweat, the menses, and lochia. It is re-

commended in a variety of disorders; but particularly

in rhematism, obstructed menses, and lochia; also in

some obstinate cutaneous diseases.

2. The nigrum, garden nightshade, common in many
places in Britain about dunghills and waste places. It

rises to about two feet in height. The stalk herbaceous;
the leaves alternate, irregularly oval, indented, and
clothed with soft hairs. The flowers are white; the ber-
ries black and shining. It appears to possess the dele-
terious qualities of the other nightshades in a very high
degree, and even the smell of the plant is said to cause
sleep. The berries are equally poisonous with the leaves,
causing cardialgia- and delirium, and violent distortions
of the limbs in children. Mi". Getakcr, in 1757, recom-
mended its internal use in old sores, in scrofulous and
cancerous ulcers, cutaneous eruptions, and in dropsies.
He says, that one grain infused in an ounce of water,
sometimes produced a considerable effect; that in the
dose of two or three grains it seldom failed to evacuate
the first passages, to increase very sensibly the discharg-
es by the skin and kidneys, and sometimes to occasion
head-ache, drowsiness, giddiness, and dimness of sight.

Mr. Broom field declares, that in cases in which he tried
the solatium they were much aggravated by it; and that
in one case in the dose of one grain it proved mortal to
one of his patients; therefore he contends its use is pre-
judicial. This opinion seems tacitly to be confirmed, as
it is now never given internally. In ancient times it

was employed externally as a discutient and anodyne in
some cutaneous affections, tumefactions of the glands, ul-

cers, and disorders of the eyes. The solanum nigrum
rubrum, a native of the West Indies, is called guma
by the negroes. It is bo far from having any deleterious
quality, that it is daily served up at table as greens or
Spinach. It lias an agueeable bitter taste.

3. Lycrpersicum, the love-apple, or tomato, cultivated
in gardens in the warmer parts of Europe, and in all
tropical countries. The stalk is herbaceous; the leaves
pinnated, oval, pointed, and deeph divided. The flow-
ers are on simple larcm:: they are small and yellow.
The berry is of the bizc of a plum; they are smooth,
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shining, soft; and are either of a yellow or reddish co-

lour. The tomato is in daily use; being either boiled in

soups or broths, or served up boiled as garnishes to flesh-

meat.
4. Melongena, the egg plant, or vegetable egg. This

is also cultivated in gardens, particularly in Jamaica.

It seldom rises above a foot in height. The fruit is as

big as, and very like, the egg of a goose. It is often

used boiled as a vegetable along with animal food or but-

ter, and supposed to be aphrodisiac and to cure steril-

ity.

5. Longum. This plant is also herbaceous, but grows

much ranker than the foregoing. The flowers are blue:

and the fruit is six or eight inches long, and proportion-

ally thick. It is boiled and eaten at table as the egg-

plant.

6. Tuberosum, the common potatoe. It was intro-

duced by sir Walter Raleigh, and first cultivated in Ire-

land about the year 1600. Large fortunes have been

made by the culture of potatoes at Westham in Essex.

SOLDANELLA, in botany, a genus of plants of the

class of pentandria, and order of monogynia, and in the

natural system arranged under the 21st order, precise.

The corolla is campanulated, the border being very fine-

ly cut into a great many segments. The capsule is uni-

locular, and its apex polydentate. There is one species.

SOLDER, Sodder, or Soder, a metallic or mineral

composition used in soldering or joining other metals.

Solders are made of gold, silver, copper, tin, bismuth,

and lead; usually observing, that in the composition there

shall be some of the metal that is to be soldered mixed

with some higher and finer metals. Goldsmiths usual-

ly make four kinds of solder, viz. solder of eight, where

to seven parts of silver there is one of brass or copper;

solder of six, where only a sixth part is copper; solder of

four, and solder of three. It is the mixture of copper in

the solder that makes raised plate come always cheaper

than flat.

As mixtures of gold with a little copper are found to

melt with less heat than pure gold itself, these mixtures

serve as solders for gold: two pieces of fine gold are sol-

dered by gold that has a small admixture of copper; and

gold alloyed with copper is soldered by such as is alloy-

ed with more copper. The workmen add a little silver

as well as copper, and vary the proportions of the two

to one another, so as to make the colour of the solder

correspond as nearly as may be to that of the piece. A
mixture of gold and copper is also a solder for fine cop-

per as well as for fine gold. Gold being particularly

disposed to unite with iron, proves an excellent solder

for the finer kinds of iron and steel instruments.

The solder used by plumbers is made of two pounds of

lead to one of block-tin. Its goodness is tried by melt-

ing it, and pouring the size of a crown piece on a table;

for, if good, there will arise little blight shining stars in

it. The solder for copper, is made like that of the plumb-

ers; only with copper and tin; and for very nice works,

instead of tin, they sometimes use a quantity of silver.

Solder for tin is made of two-thirds of tin and one lead,

or of eqiul parts of each; but where the work is any thing

delicate, as in organ-pipes, where the juncture is scarce-

ly discernible, it is made ofone part of bismuth and three

prrts of pewter. The pewterers use a kind of solder

made with two parts of tin and one of bismuth; this com-
position melts with the least beat of an\ of the solders.

Silver solder is that which is made of two parts of sil-

ver and one of brass, and used in soldering those metals.

Spelter solder is made of one part of brass and two of

spelter or zinc, and is used by the braziers and copper-

smiths for soldering brass, copper, and iron. This sol-

der is improved by adding to each ounce of it one pen-

nyweight of silver; but as it dots not melt without a con-

siderable degree of heat, it cannot be used when it is in-

convenient to beat the work red-hot; in which case cop-

per and brass are soldered with silver.

Though spelter solder is much cheaper than silver sol-

der, yet workmen in many cases prefer the latter. And
Mr. Boyle informs us, that he has found it to run with

so moderate a heat, as not much to endanger the melting

of the delicate parts of the work to be soldered; and if

well made, this silver solder will lie even upon the ordina-

ry kind itself; and so fill up those little cavities that may
chance to be left in the first operation, which is not easi-

ly done without a solder more easily fusible than the

first made use of.

SOLDERING, the joining and fastening together of

two pieces of the same metal, or of two different metals,

by the fusion and application of some metallic composi-

tion on the extremities of the metals to be joined. To
solder upon silver, brass, or iron: take silver, five penny-

weights; brass, four pennyweights; melt them together

for soft solder, which runs soonest. Take silver, five

pennyweights; copper, three pennyweights; melt them

together for hard solder. Beat the solder thin, and lay

it on the place to be soldered, which must be first fitted and

bound together with wire as occasion requires; then take

borax in powder, and temper it like pap, and lay it upon

the solder, letting it dry; then cover it with live coals,

and blow, and it will run immediately; take it presently

out of the fire, and it is done. It is to be observed, that

if any thing is to be soldered in two places, which can-

not well be done at one time, you must first solder with

the harder solder, and then with soft; for, if it is first

done with the soft, it will unsolder again before the oth-

er is softened. Let it be observed, that if you would

not have your solder run about the piece that is to be sol-

dered, you must rub such places over with chalk. In

the soldering either of gold, silver, copper, or either of

the metals above mentioned, there is generally used bo-

rax in powder, and sometimes rosin. As to iron, it is

suffit ient that it be heated red-hot, and the two extremi-

ties thus hammered together, by which means they will

become ^incorporated with each other. For the finer

kinds of iron and steel instruments, however, gold proves

an excellent solder. This metal will dissolve twice or

thrice its weight of iron in a degree of heat very far less

than that in which iron itself melts; hence if a small plate

of gold is wrapped round the parts to be joined, and af-

terwards melted by a blowpipe, it strongly unites the

pieces together without any injury to the instrument,

however delicate.

SOLEJE. among the Romans, a,kind of sandals or

slippers which covered only the sole of the feet, and were

hound on with thongs of leather, instead of which the

women and the effeminate ones of the other sex tied
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them on with purple-coloured ribbons, or such as were

variously adorned with gold and silver.

SOLECISM, soloecismus, in grammar, a false manner

of speaking contrary to the use of language and the rules

of grammar, either in respect of declension, conjugation,

or syntax.

SOLEN, razor sheath, or knife handle shell, a genus

belonging to the class of vermes, and order of testacea.

The animal is an ascidia. The shell is bivalve, oblong,

and opening at both sides; the hinge has a tooth shaped

like an awl, bent back, often double, not inserted into the

opposite shell; the rim at the sides somewhat worn away,

and has a horny cartilaginous hinge. There are 23 spe-

cies; three of them, viz. the siliqua, vagina, and ensi->,

are found on the British coast, and lurk in the sand near

the low watermark in a perpendicular direction. When
in want of food they elevate one end a little above the

surface, and protrude their bodies far out of the shell.

On the approach of danger they dart deep into the sand,

sometimes two feet at least. Their place is known by a

small dimple on the surface. Sometimes they are dug

out with a sh<>vel; at other times they are taken by strik-

ing a barbed dart suddenly into them. When the sea is

down, these fish usually run deep into the sand; and to

bring them up, the common custom is to throw a little

salt into the holes, on which the fish raises itself, and in

a few minutes appears at the mouth of its hole. When
half the shell is discovered, the fisherman has nothing

more to do than to take hold of it with his fingers and

draw it out; but he must be cautious not to lose the oc-

casion, for the creaturedoes not continue a moment in that

state; and if by any means the fisherman has touched it,

and let it slip away, it is gone for ever; for it wiil not be

decoyed again out of its hole by sait; so that then there

is no way of getting it but by digging under it, and

throwing it up with the sand. The fish has two pipes,

each composed of four or five rings or portions of a hol-

low cylinder, of unequal lengths, joined one to another;

and the places where they join are marked by a number

of fine streaks or rays. The reason why tiie salt causes

these creatures to come up out of their holes is, that it

gives them violent pain, and even corrodes these pipes.

This is somewhat strange, as the creature is nourished

by means of salt water; but it is very evident, that if a

little salt is strewed upon these pipes in a fish taken out

of its habitation, it will corrode the joinings of the rings,

and often make one or more joints drop off; the Creature,

to avoid this mischief, arises out of its hole, and throws

off the salt, and then retires back again. The use of

these pipes to the animal is the same with thai of many
other pipes of a like kind in other shell fish; they all serve

to tuke in water: they are only a continuation of the outer

membrane of the fish, and serve indifferently for taking

in and throwing out the water, one receiving and the

other discharging it, and either answering equally well

to their purpose.

This fish was used for food by the ancients; and Athe-
n;eus, from Sophron, speaks of it as a great delicacy, and

particularly grateful to wid >ws. It it often used as food

at present, and is brought up to table fried in eggs.

SOLFAING, or Solmization, the art of sounding

the notes, together with the corresponding'syllables of

the gamut. This preparatory exercise, so necessary to
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sight-singing, and which, by uniting in the minds of the

practitioner the idea of the different syllables with those

of the intervals, fa< ilitates the recollection of the several

sounds, was of xevy ancient adoption.

Guido having Substituted his hexachord in place ot

the ancient tetrachord, adopted at the same time for his

solmization six other syllables, tu, re, mi, fa, sol, la,

taken from the hymn of St. John the Baptist.

Of the seven notes in the French scale, only four were

for a while used by us, as mi, fa, sol, la; but now we, as

well as the Italians, employ the first six, with the excep-

tion of changing ut for do, as a softer and more vocal

syllable. By applying these syllables to the several

notes, the practitioner not only utters the sound with

more fullness, ease, and freedom, but, by the association

of ideas, attains a ready recollection of the places of the

tones and semitones, and by feeling the relation between

the syllabic and the musical sounds, acquires the power

of expressing them with truth and certainty.

SOLICITOR, a person employed to take care of, and

manage, suits depending in the courts of equity, and

those of the lower sort are too often made use of to the

damage of the people, and the increase of champerty and

maintenance.

Solicitors are within the statute to be sworn and ad-

mitted by the judges, before they are allowed to practice

in our courts: in like manner as attorneys.

SOLID. Geometricians define a solid to be the third

species of magnitude, or that which has three dimensions,

viz. length, breadth, and thickness or depth.

A solid may be conceived to be formed by the revolu-

tion, or direct motion, of a superficies of any figure what-
ever, and is always terminated or contained under one
or more planes or surfaces, as a surface is under one
or more lines.

Solids are commonly divided into regular and irre-

gular. The regular solids are those terminated by re-

gular and equal planes, and are only five in number,
viz. the tetrahedron, which consists of four equal trian-

gles; the cube, or hexahedron, of six equal squares;

the octahedron, of eight equal triangles; the dodecahe-
dron, of twelve; and the icosihedron, of twenty equal
triangles. See Tetrahedron, Cube, &c.

Solid of least resistance. Sir Isaac Newton, in his

Principia, shows that if there is a curve figure, as

DNFG, (Plate CXXVI. Miscel. fig. 218.) of such a
nature, that from any point, as N. taken in its circum-
ference, a perpendicular MM is let fall on the axis AB;
and if from a given point, as G, there is drawn the right

line GR, parallel to a tangent to the curve in the point N,
cutting the axis produced in R, and the proportion then

is, as NM : GR : : GR 3
: 4 BG x GR; the solid generated

by the revolution of this curve about its axis AB; when
moved swiftly in a rare and elastic medium, will meet
with less resistance from the medium, than an) other

circular solid whatever, of the same length and breadth.

Solid angle, is that formed by three or more planes

meeting in a point, like (he point of a diamond well cat.

Solid numueus, are those which arise from the mul-
tiplication of a plane number, by any number whatever]
as 18 is a solid number made of 6 (which is plane), mul-
tiplied by 3; or of 9 multiplied by 2.
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Solid problem, in mathematics, is one which cannot

be geometrically solved unless by the intersection of a

circle and conic section; or by the intersection of two
other conic sections, besides the circle.

As to describe an isosceles triangle on a given right

line, whose angle at the base shall be triple to that at the

vertex.

This will help to inscribe a regular heptagon in a

given circle; and may be resolved by the intersection of

a parabola and a circle.

This problem also helps to inscribe a nonagon in a
circle; and may be solved by the intersection of a para-
bola, and an hyperbola between its asymptotes, viz.

To describe an isosceles triangle, whose angle at the

base shall be quadruple of that at the vertex.

And such a problem as this has four solutions, and no
more; because two conic sections can cut one another but

in four points.

SOLIDAGO, golden rod, a genus of plants of the class

of syngenesia, and the order of polygainia superllua, and
in the natural system ranging under the 49th order,

composite. The receptacle is naked; the pappus sim-

ple; the radii are commonly five; the scales of the calyx
are imbricated, and curved inward. There are 30 spe-

cies. Among these there is only one which is a native

of Britain; the virgaurea, or common golden rod, which
grows frequently in rough mountainous pastures and
woods. There is a variety of this species called Cam-
brica, to be found on rocks, from six inches to a foot

high.

SOLIDITY, is that property of matter, by which it

excludes all other bodies from the place which itself pos-

sesses.

SOLITARIES, a denomination of nuns of St. Peter
of Alacantara, instituted in 1676. the design of which is

to imitate the severe penitent life of that saint: thus they

are to keep a continual silence, never to open their

mouths to any body; employ their time wholly in spiri-

tual exercises, and leave the temporal concerns to a num-
ber of maids, who have a particulai superior in a sepa-

rate part of the monastery; they always go barefooted,

without sandals; gird themselves with a thick cord, and
wear no linen.

SOLO, in music, a term used in pieces consisting of
several parts, to mark those that are to perform alone:

it is sometimes denoted by S.

When two or three parts play, or sing, separately

from the grand chorus, they are called a dio soli, a tpe

soli, &c.

SOLSTICE. See Astronomy.
SOLUTION, in chemistry, denotes an intimate mix-

ture, or perfect union, of solid bodies with fluids, so as

seemingly to form one homogeneous liquor. The dis-

solving fluid is termed the solvent or menstruum.
A solution is distinguished from a mixture by being

perfectly clear, though not always colourless, and from the
parts not separating when set at rest. See Chemistry.

Solution, in algebra and geometry, is the answering
a question, or the revolving any problem proposed.
Solution of continuity, in surgery, is the separation

of the natural cohesion of the solid parts of the body, by
a wound.

2

SOMMETI, a mineral named from the mountain Som-
ma, where it was first found. It is usually mixed with

volcanic productions. It crystallizes in prisms, some-

times terminated by pyramids. Colour white, and some-

what transparent. It cuts glass. The specific gravity is

3.27. Infusible by the blowpipe; and according to Vau-
quelin, it is composed of

49 alumina
46 silica

2 lime

1 oxide of iron

98.

SONATA, in music, a piece, or composition, intended

to be performed by instruments only; in which sense it

stands opposed to cantata, or a piece designed fur the

voice.

There are several kinds of sonatas. The Italians,

however, reduce them principally to two: the sonata da
camera, or chamber sonata; and the sonata da chiesa, or

church sonata. The sonata, of whatever kind, generally

opens with an adagio; and after two or three movements
of various descriptions, concludes with an allegro, or a

presto. This definition of a sonata, however, rather be-

longs to what is called the ancient than to the modern
music, in which the sonata is chiefly composed as a les-

son or exercise for a single instrument.

SONCHUS, sow thistle, a genus of plants belonging

to the class of syngenesia, and to the order of p-ljga-

mia sequalis, and in tin natural system ranged under the

49th order, composite. The receptacle is naked; the ca-

lyx is imbricated, bellying, and conical; the down of the

seed is simple, sessile, and very soft, the seed is oval and
pointed. There are 19 species; four of these are natives

of Britain: 1. Palustris, marsh sow-thistle. 2. Arvensis,

corn sow-thistle- 3. Oleraceus, common sow-thistle. 4.

Alpinus, blue flowered sow-thistle. All of them nefari-

ous weeds.

SONG, in poetry, a little composition, consisting of

easy and natural verses, set to a tune in order to be sung.

See Poetry.
Song, in music, is applied in general to a single piece

of music, whether contrived for the voice or an instru-

ment.
Song of birds is defined by the honourable Daines

Barrington to be a succession of three or more different

notes, which are continued without interruption, during

the same interval, with a musical bar of four crotchets

in an adagio movement, or whilst a pendulum swings

four seconds. It is affirmed by this author that the notes

of birds are no more innate than language in man, and
that they depend upon imitation, as far as their organs

will enable them to imitate the sounds which they have

frequent opportunities of hearing; and their adhering so

steadily, even in a wild state, to the same so. ig, is owing
to the nestlings attending only to the instruction of the

parent bird, whilst they disregard the notes of all others

that may perhaps be singing round them.

Birds in a wild state do not commonly sing above 10

weeks in the jear; whereas birds that have plenty of

food in a cage, sing the greatest part of the year; and

we may add, that the female of no species of birds ever
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sings. This is a wise provision of nature, because her

song would discover her nest. In the same manner, we

may rationally account for her inferiority in plumage.

The faculty of singing is confined to the cock birds; and

accordingly Mr. Hunter, in dissecting birds of several

species, found the muscles of the larynx to be stronger

in the nightingale than in any other bird of the same

size; and in all those instances where he dissected both

cock and hen, the same muscles were stronger in the

cock.

Some have ascribed the singing of the cock bird in the

spring solely to the motive of pleasing his mate during

incubation; others, who allow that it is partly for this

end, believe it is partly owing also to another cause, viz.

the great abundance of plants and insects in the spring,

which, as well as seeds, are the proper food of singing

birds at that time of the year.

Mr. Barrington remarks, that there is no instance of

any singing bird which exceeds our blackbird in size;

and this, he supposes, may arise from the difficulty of

its concealing itself, if it called the attention of its ene-

mies, not only by its bulk, but by the proportionable

loudness of its notes. This writer further observes, that

some passages of the song in a few kinds of birds, cor-

responds with the intervals of our musical scale, of which

the cuckoo is a striking and known instance: but the

greater part of their song cannot be reduced to a musi-

cal scale; partly, because the rapidity is often so great,

and it is also so uncertain when they may stop, that we
cannot reduce the passages to form a musical bar in any

time whatsoever: partly also, because the pitch of most

birds is considerably higher than the most shrill notes of

those instruments which have the greatest compass; and

principally, because the intervals used by birds are com-

monly so minute, that we cannot judge of them from the

more gross intervals into which we divide our musical

octave. This writer apprehends that all birds sing in the

same key.

Must people, who have not attended to the notes of

birds, suppose that every species sing exactly the same
notes and passages; but this is by no means true, though

it is admitted that there is a general resemblance. Thus
the London bird-catchers prefer the song of the Kentish

goldfinches, and Essex chaffinches; and some of the

nightingale-fanciers prefer Surry birds to those of Mid-
dlesex.

Of all singing birds, the song of the nightingale has

been most universally admired; and its superiority (de-

duced from a caged bird) consists in the following par-

ticulars: its tone is much more mellow than that of any
other bird; though at the same time, by a proper exer-

tion of its musical powers, it can be very brilliant. An-
other point of superiority is its continuance of song
without a pause, which is sometimes no less than 20 se-

conds; and when respiration becomes necessary, it takes

it with as much judgment as an opera-singer. The sky-
lark in this parth ular, as well as in compass and variety,

is only second to the nightingale. The nightingale also

sings (if the expression nun be allowed) with superior

judgment and taste. Mr. Barrington has observed, that

hi> nightingale, which was a \en capital bird, began
softly like the ancient orators; reserving its breah to

swell certain notes, which by these means had a most

astonishing effect. This writer adds, that the notes of

birds, which ure annually imported from Asia, Africa,

and America, both singly and in concert, are not to be

compared to those of European birds.

The following table, formed by Mr. Barrington,

agreeably to the idea of M. de Piles, in estimating the

merits of painters, is designed to exhibit the comparative

merit of the British singing birds; in which 20 is sup-

posed to be the point of absolute perfection.
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Nightingale

Sky-lark
Wood-lark
Tit-lark

Linnet
Goldfinch

Chaffinch .

Greenfinch .

Hedge-sparrow
Aberdavine, or siskin

Red poll

Thrush
Blackbird
Robin
Wren
Reed-sparrow
Black-cap, or Norfolk mock-

nightingale

SONNERATIA, a genus of plants belonging to the
class of icosandria, and to the order of monogynia. The
calyx is cut into six segments; the petals are six; the
capsule is multilocular and succulent; and the cells con-
tain many seeds. The only species is the acida, a tree of
New Guinea.
SONNET. See Poetry.
SOOT, a substance deposited from the flame of burn-

ing vegetables. It consists chielly of carbon, which, for
want of complete contact with the air, could not be con-
sumed, and is partly carried off mechanically with the
smoke, and partly precipitated.

SOPHORA, a genus of plants belonging to the decan-
dria monogynia class, with a papilionaceous flower: its

fruit is a very long and slender unilocular pod, contain-
ing a great many roundish seeds. It agrees in every
thing with the diadelphia and papilionaceous plants, ex-
cept that its stamina are distinct and separate. There
are 25 species, all foreign shrubs.
SORBUS, service-tree, a genus of plants belonging to

the class icosandria, and to the order oftrigynia. The
calyx isquinquefid; the petals are five; the berry is be-
low the flower, soft, and containing three seeds. There
are three species; the aucupam, domestics, and he-
brida.

l. The aucuparia, mountain-ash, quicken-tree, quick-
beam, or roan-tree, rises with a straight upright stein
and regular brain lung head, 20 or 30 feet high or more,
covered with a smooth greyish-brown bark; pinnated
leaves, and large umbellate clusters of white flowers at
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the sides and ends of the branches, succeeded by clus-

ters of fine red berries, ripe in autumn and winter.

There is a variety with yellow-striped leaves. This spe-

cies glows wild in many parts of this island, in moun-

tainous places, woods, and hedge-rows, often growing to

the size of timber; and is admitted into most ornamental

plantations, for the beauty of its growth, foliage, flow-

ers, and fruit.

2. The domestica, or cultivated service-tree, with

eatable fruit, grows with an upright stem, branching 30

or 40 feet high, or more, having a brownish bark, and

the young shoots in summer covered with a mealy down:

pinnated leaves of eight or ton pair. This tree is a na-

tive of the southern warm parts of turope, where its

fruit is used at table as a desert; and it is cultivated here

in man) of our gardens as a fruit-tree, and as an orna-

ment to diversify hardy plantations.

3. The hebrida, or mongrel service-tree of Gothland,

grows 20 or 30 feet high; it has half pinnated leaves, ve-

ry downy underneath; and (lusters of white flowers, suc-

ceeded by bunclies of round reddish berries in autumn.

SOREX, shreiv, a genus of quadrupeds of the order

ferie. The generic character is, front teeth in the upper

jaw two, long, bifid; in the louer, two or four, the inter-

mediate one shorter; canine teeth, several on each side;

grinders cuspidated.

The genus sorex, of which there are 17 species, in its

general appearance bears a great resemblance to the

mouse tribe; but the structure, number, and situation of the

teeth, prove it to constitute a very different set of ani-

mals, which are evidently rather carnivorous than fru-

givorous. It is more closely allied to the genus talpa;

insomuch that these two genera may be considered as

linked to each other by intermediate species, which in

habit resemble the one genus, and in teeth the other. It

is owing to this circumstance that Linnaeus, in the twelfth

edition of the Systema Naturae, has placed one or two

genuine species of talpa in the genus sorex. The most

common species of sorex in this country is the S. arane-

us, commonly known by the name of the shrew-mouse.

1. Sorex araneus. This little animal, which is per-

haps the smallest of the European quadrupeds, is a very

common inhabitant of our fields and gardens, and mea-

sures about two inches and a half, and the tail one and a

half. Its colour is nearly similar to that of a mouse, but

of a somewhat more ferruginous tinge; and the animal is

readily distinguished by its long and sharp snout; the

eyes are small, and almost hid in the fur. It feeds on

roots, grain, insects, and almost any kind of neglected

animal substance. It has a very strong and unpleasant

smell; and it is remarkable that cats will kill but not cat

it. Mr. Pennant observes that there seems to be an an-

ual mortality among these little animals every autumn;

numbers of them being found dead at that season by
paths and in the fields. It inhabits most parts of Europe,

and is also said to be found in Siberia and Kamt-chatka.

It breeds in holes, under banks, among moss, &c. and is

said to produce several young at a time.

2. Sorex moschatus, musk-shrew. This is a very sin-

gular species, which, though extremely common in some
of the northern parts of Europe and Asia, does not seem
to have been very distinctly understood by modern na-
turalists..

According to Dr. Pallas, it chiefly inhabits the river

Wolga and the adjacent lakes, from Novogorod to §ara-

tof; and is not found in Iliir.sia, nor does its existence in

Lapland seem well ascertained. It is said to be very
seldom seen on land; confining itself to lakes and rivers,

in the banks of which it occasionally burrows to a great

distance. The general length of the animal is about se-

ven inches from nose to tail, and of the tail eight inches:

but it is sometimes found of a larger size. The tail, ex-

cept at its base, is perfectly naked, marked out into sca-

ly divisions, and is of a brown colour; it is also of a lat-

erally compressed form, and gradually tapers to the ex-

tremity; near the base of the tail are situated several

small follicles, or glandular receptacles, in which is se-

creted a yellowish fluid, resembling in smell the strong-

est civet; of this substance aboat the quantity of a scruple

may, it is said, be obtained from each animal.

These creatures are said sometimes to be seen swim-

ming about in considerable numbers on the surface of

lakes and rivers, and may often be heard to snap their

mouths with a sound not unlike that of a duck; feeding

on worms, leeches, water-insects, &c. as well as occa-

sionally on vegetable substances.

In some particulars this animal makes a distant ap-

proach to that most singular of quadrupeds, the platy-

pus.

The musk-shrew is a slow-paced animal, and easily

taken, if accidentally found on land. The skins are said

to be sold in Russia to put into chests in order to drive

away moths; and so common is the animal in the neigh-

bourhood of Nizney Novogorod, that the peasants are

said to bring five hundred apiece to market, where they

are sold for a ruble per hundred.

In the twelfth edition of the Systema Natura? this ani-

mal is placed in the genus castor or beaver, under the

title of castor mochatus. See Plate CXXII. Nat. Hist.

fig. 368.

3. Sorax radiatus, Canada shrew. This animal may
with great propriety be termed sorax radiatus, since the

snout, which'is long and slender, has a dilated cartilagi-

nous extremity, furnished with a circular series of sharp-

pointed processes or soft tendrils, disposed in the manner

of the rays in a spur. The whole animal is of a long

form, and its habit immediately pronounces it to belong

to the genus sorex, and not to that of talpa. Its body is

longish, and covered with black coarsish hair; the feet

far less than those of a mole; the eyes hid under the skin;

the snout edged on each side with upright vibrissas; the

radiated tentacula at the end of the nose are of a bright

rose-colour, and moveable at the pleasure of the animal,

so as cither to be brought together into a tubular form, or

expanded in the form of a star.

It is said to inhabit Canada, but not to be very com-

mon there. It occasionally burrows somewhat in the

manner of a mole, but far less strongly, or more slowly,

and is said to pass a considerable portion of its life be-

neath the surface of the snow.
4. Sorex cserulescens, perfuming shrew, measures from

nose to tail near eight inches; and the tail Is about three

inches and a half long. This animal diffuses a musky
smell, so extremely powerful as to penetrate almost exevy

substance which it touches. It inhabits fields, but is said

sometimes to come into houses. It is found in the liast
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Indian islands, as well as in India, occurring in Java, c towards h, and tije parts 6 and d towards k and I; whence

«Su-. c\c. and is said to iced chiefly on rice. it happens that the hell, at first of a circular form, real-

5. Sorex minutus, minute shrew, is an extremely ly becomes alternately elliptical in two different directions;

small animal, which inhabits moist places in Siberia, and it follows then, that in those parts where, the curvature is

makes its nest of lichens and mosses under the roots of the greatest, their exterior points depart from each oth-

trces, living on grains and seeds, &c. It is of a subfer- er.

raginous brown colour above, and whitish b low; the head The same circumstance happens to the musical chord

is large; the snout very long and slender, and beset with—of a harp, or other stringed instrument, when it is touch-

a row of long whiskers on each side, reaching as far as c<l: for, in order to become angular, as BCD or BED
the eyes. It has no tail; the. eyes arc small, and the ears (fig. 220) it is necessary that the string be stretched or

short and naked. If is said to run swiftly, and to have lengthened, and consequently its particles be in some
a voice like that of a bat. It weighs about a dram. measure removed from the point of contact.

SORITES, in logic, a species of reasoning in which a There are then two vibrations which take place in so-

great number of propositions are so linked together, that norous bodies: the general vibration, which changes the

the predicate of the one becomes continually the subject f°rm of the body; and the particular vibration, which af-

of the next following, till a* last a conclusion is formed fects the minute particles, in consequence of the former,

by bringing together the subject of the first proposition

and the predicate of the last: such is the following argu-
ment; « God is omnipotent; an omnipotent being can do
ever> thing possible; a being that can do every thing pos-
sible, ran do whatever involves not a contradiction; there-
fore, God can do whatever involves not a contradic-

tion."

SORREL. See Rumex.
SOU>j D is produced by a vibrating motion, excited in a

sonorous body by a blow or a shock from another body; and
the same motion is communicated by this sonorous body
to he air which surrounds it. and transmitted by tihs

fluid to the ear, whichis an organ admirably adapted to

receive its impression.

From this definition it follows, that sounds should be

considered in three different views; first, with respect, to sounding body are more frequent; grave or deep sounds,

the sonorous body; which produces it; secondly, as to the when they are less so; no medium between acute and
medium which transmits it; and, thirdly, as to the organ grave sounds can be found. Sonorous bodies are said to

which receives the impression. be in unison when they vibrate with the same frequency;
Those bodies are properly called sonorous which af- when one vibrates twite as fast as the other, they differ

ford a sound distinct, and of some duration; such as bells, b\ an octave; and other ratios, with respect to the quick -

the strings of a violin, &c. and not those which cause ness of vibration, arc distinguished by other names,
only a confused noise, such as a stone produces when it Chords which are short and tightly stretched, produce

M. de la Hire has proved, that theMSound is not owing to

the general vibration, but rather to the vibration of the

particles: for whenever the two vibrations can be separa-

ted, it is found that the former produces no sound; but

when the general vibration is accompanied with a vibra-

tion of the particles, it is the latter that regulates the du-

ration, the force, and the modulation of the sound; if, on
the contrary, these vibrations are stopped or interrupted

by touching the sonorous body, the sound immediately
ceases. On this account clock-makers attach to the ham-
mer which strikes the bell ot the clock a small spring,
which elevates it again the moment it has struck, and
prevents it from remaining upon the bell, which would
considerably deaden or destroy the sound.

Acute sounds are produced, when the vibrations of the

falls upon a pavement. When bodies are, strictly speak-

ing, sonorous, they are necessarily elastic, as will be af-

terwards proved; and their sound, as to its forte and du-
ration, is proportionate to their vibrations.

acute sounds; those which are long and lax, grave
sounds.

The motion or vibration of bodies at a distance from us
would not affect our sense of hearing without the medium

Suppose, for example, the bel! of a clock to be struck of some other body, which receives an impulse from this

by any solid body, a kind of undulating or tremulous mo- motion, and communicates the vibration to our organs.
tion is imparted to the minute particles; and this motion Thus a hard blow upon an anvil or upon a hell could not
may he even perceived by the hand or fingers when ap-

plied to the beli.

To understand this more completely, let us conceive

that a bell is composed of a series of circular zones, de-

creasing in diameter all the way to its top. each ofwhich
may be considered as a flat ring, composed of as many
concentric circles as its thickness will admit of. If this

ring is struck at the point a (Plate CXXVI. Miscel. fiir.

219), the part so strut k tends towards g, and at *he same
time the parts b and d tend towards i and m, and this a<-

tion in these parts necessarily ca ses the point c to ap-
proach towards e. By their elastic power, however,
these parts presently regain the position in which they

were before the bell was struck; bat as they cturn with

be heard by us, even at a very small distance, if there
was not a medium between those objects and us capable
of transmitting the vibrations to our auditory nerves.
Elastic fluids are the most effective mediums for this pur-
pose, and consequently the air is the most common ve-

hicle of so-Hid; which is very easily proved by ringing a
bell under the receiver of an air pump, the s >und i! af-

fords being found gradually to diminish as the air be-

comes exhausted, till at length it ceases to be heard at

all. That the air is capable of bcinir agitat d with great
fore , appears from the violent concussions produc d by
expl isions ofgunpowder, as well as from the power whi< U
some persons aic known to possess, of breaking diiuk-
ing-glasses, by means of their voice, when sounded in

an accelerated force, they generally go be.ond the p tint un s n s\ith the n *te which the glass would have produ-
where they ought to rest. The pact a. the e" re, after ced when struck. The tremulous motion excited in the
having returned from g to a, tends towards/, the part air by sounding bodies, has been supposed analogous to
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the successive rings which are produced by disturbing

the surface of the water. This hypothesis, however, was

disproved by the observation that sounds, whether weak
or loud, always travel with the same velocity, which

does not hold true with respect to the rings on the sur-

face of water, since these move faster or slower accord-

ing to the force of the cause which excited them.

Every sound is rendered stronger or weaker, and may
be heard at a greater or less distance, according to the

density or rarity of that elastic fluid by which it is pro-

pagated. According to Mr. Hauksbee, who has made
deep researches into this branch of philosophy, when

air has acquired twice its common density it transmits

sound twice as far as common air; whence he reasonably

concludes, that sound increases, not only in direct pro-

portion to the density of the air, but in proportion to the

square of this density.

If sound was propagated in an elastic fluid more dense

than the air, it would be carried proportionably farther.

1 have proved this, says M. Brisson, by putting a sono-

rous body into carbonic acid gas or fixable air, the den-

sity of which is about one-third more than that of at-

mospherical air; the consequence was, that at that time

and in that situation, the sound was very considerably

increased. For the same reason, the dryness of the air,

which increases its density, has a considerable effect in

rendering sound louder and more audible. Sound is also

much increased by the reverberation of the pulses of the

air from those surrounding bodies against which they

strike, whence it happens that music is so much louder in

a close apartment than in the open air.

Elastic fluids are, however, not the only medium

through which sound may be transmitted; for it may be

propagated by means of water and other liquors, which

may be proved by immersing a sonorous body in water;

but it must be observed, that in this case the sound will

be less perceptible, and will not extend to so great a

distance; the cause of this diminution is, because mediums

for the transmission of sound should be elastic, and that

is a property which water and other liquors possess only

in a very restricted degree.

Sound is also transmitted by solid bodies, provided

they possess a sufficient degree of elasticity to produce

this effect.

Light, 'we have already seen, is projected or reflected

with incredible velocity; but sound is transmitted much
more slowly, and its progression is very perceptible to

our senses. The flash from a cannon, or even a musket,

may be seen some seconds before the sound reaches our

ears. As the motion of light, therefore, is instantaneous

with respect to any moderate distance, this has been the

common means employed for ascertaining the progress of

sound. Sir Isaac Newton observes that " all sounding

bodies propagate their motions on all sides by successive

condensations and relaxations; that is, by an alternate

progression and return of the particles;" and these vibra-

tions, when communicated to the air, are termed pulses

ot sound.

All pulses move equally fast. This is proved by ex-

periment; and it is found 'hat they pass about one thou-
sand one hundred and forty-two feet in a second, whether
the sound is loud or low, grave or acute.
Some curious experiments were made, relative to the

propagation of sound, by Messieurs De Thury, Maraldr,
and De la Caille, upon a line fourteen thousand six hun-
dred and thirty-six fathoms in length, having the tower
of mount Lhcri at one end, and the pyramid of Montmar-
tre at the other extremity of that distance: their obser-

vatory was placed between those two objects. The re-

sults of their observations were these: 1st. That sound

moves one hundred and seventy-three fathoms, French,

in a second, when the air is calm. 2d. That sound

moves with the same degree of swiftness whether it is

strong or weak; for these gentlemen observed, that the

discharge of a box of half a pound of gunpowder ex-

ploded at Montmartre was heard at mount Lheri in the

same space of time as the report of a great gun charged

with nearly six pounds of powder. 3d. That the motion

of sound is uniform: that its velocity neither accelerates

nor diminishes through all the intervals of its progress,

as is the case with almost every other species of motion.

4th. That the velocity of sound is the same, whether a

cannon is placed towards the person who hears its re-

port, or turned a contrary way; in other wordsj a great

gun fired from the Tower of London eastward, would be

heard at Westminster in the same interval of time as if

it was discharged towards the latter place. And if the

gun was discharged in a direction perpendicular to the

horizon, it would be heard as soon as if discharged in a

right line towards the hearer. By other experiments,

however, the progress of sound appears to be impeded
by a strong wind, so that it travels at the rate of about

one mile slower in a minute against a strong wind than
with it.

A knowledge of the progression of sound is not an ar-

ticle of mere sterile curiosity, but in several instances

useful; for by this we are enabled to determine the dis-

tance of ships or other moving bodies. Suppose, for

example, a vessel fires a gun, the sound of which is

heard five seconds after the flash is seen; as sound moves

1142 English feet in one second, this number multiplied

by 5, gives the distance of 5710 feet. The same princi-

ple has been applied to storms of lightning and thunder,

as to calculating the distance of it from us. See Elec-
tricity.
The waves or pulses of sound being reflexible in their

course when they meet with an extended solid body of

a regular surface, an ear placed in the passage of these

reflected waves will perceive a sound similar to the ori-

ginal sound, but which will seem tu proceed from a body

situated in a similar position and distance behind the

plane of reflection, as the real sounding bodv is before it.

This reflected sound is commonly called an echo, which,

however, cannot take place at less than fifty-five feetj

because it is necessary that the distance should be such,

and the reverberated or reflected sound so long in ar-

riving, that the ear may distinguish clearly between that

and the original sound.
Reflected sound may be magnified by much the same

contrivances as are used in optics respecting light: hence

it follows, that sounds uttered in one focus of an elipti-

cal cavity are heard much magnified in the other focus.

The whispering-gallery at St. Paul's cathedral in Lon-

don, is of this description; a whisper uttered at one side

of the dome is reflected to the other, and may be very

distinctly heard. I he speaking and ear trumpets are
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constructed on this principle. The best form for these

instruments is a hollow parabolic conoid, with a small

orifice at the top or apex, to which the mouth is applied

when the sound is to be magnified, or the car when the

hearing is to be facilitated.

The structure of the ear is one of the most complicated

and difficult subjects of physiology; and the reader is,

therefore, referred to that article for what concerns this

branch of acoustics.

Sound, musical. Sounds of such qualities and dispo-

sitions as to produce that agreeable and appreciable effect

upon the ear which we call melody, or harmony. We
shall at present confine our observations to that affection

of sound by which it becomes distinguished into acute

and grave.

This difference has hitherto appeared to have no other

causes than the different velocities of the vibrations of

the sounding bodies. In fact, the tone or pitch of a sound

seems to have been discovered, by an abundance of ex-

periments, to depend on the nature of those vibrations,

whose difference we can conceive no otherwise than as

having different velocities; and since it is proved, that all

the vibrations of the same chord are performed in equal

time; and that the tone of a sound, which continues for

some time after the stroke, is the same from first to last;

it follows, that the tone is necessarily connected with a
certain quantity of time in making each vibration: and it

is from this principle that all the phenomena of tune are

deduced.

If the vibrations are isochronous, the sound is called

musical; and is said to be acuter, or higher, than any
other sound whose vibrations are slower and graver,

or lower than any other sound whose vibrations are

quicker.

From the same principle arise what we call concords,

&c. which are resolvable into the frequent unions and
coincidences of the vibrations of two sonorous bodies,

and consequently of the undulations of the air which
they occasion. On the contrary, the result of less fre-

quent coincidences of those vibrations is what we call

discord.

Another considerable distinction of musical sounds is,

that by which they are denominated long and short; not

with regard to the sonorous body's retaining a motion,
once received, a longer or lesser time, but to the conti-

nuation of the impulse of the efficient cause on the so-

norous body for a longer or shorter time; as in the notes

of a violin, &c. which arc made longer or shorter by
strokes of different length or quickness.
This continuity is, properly, a succession of several

sounds, or the effect of several distinct strokes, or e-

peatcd impulses, on the sonorous body, so quick that we
may judge it one continued sound, especially if it is con-
tinued in the same degree of strength; and hence arises
the doctrine of measure and time.

Sounds again are distinguished by musicians into
simple and compound.
A simple sound is the single product of one voice, or

one instrument.

A compound sound consists of the sounds of several
distinct voices or instruments, all united in the same in-
dividual time and measure of duration, that is, all

striking the car together, whatever may be their other

differences. But in this sense there is a twofold com-

pound, natural and artificial.

The natural compound is that proceeding from the

manifold reflections of the first sound from adjacent bo-

dies, when the reflections are not so sudden as to occa-

sion echoes, but are all given at the same moment, as

well as in the same tone, or pitch, with the first note.

The artificial compound, which alone comes under the

musician's province, is that mixture of several different

sounds, which being produced by art, the ingredient

sounds are separable, and distinguishable from one

another. In this sense the distinct sounds of several

voices or instruments, or several notes of the same in-

strument, are called simple sounds, in contradistinction

to the compound ones, in which, to answer the purposes

of music, the simples must have such an agreement in all

relations, chiefly as to acuteness and gravity, as that

the ear may receive the mixture with pleasure.

Sound, in geography, denotes in general any straight,

or inlet, of the sea, between the two headlands.

Sound-board, in an organ, is a reservoir into which

the wind, drawn in by the bellows, is conducted by a port-

vent, and hence distributed into the pipes placed over

holes in its upper part; this wind enters them by valves,

which open by pressing upon the stops or keys; after

drawing the registers, which prevent the air from enter

ing any of the pipes, except those it is required in.

SOUNDING, in navigation, the act of trying the depth
of the water, and the quality of the bottom, by a line and
plummet, or other artifice.

At sea there are two plummets used for this purpose,
both shaped like the frustum of a cone or pyramid. One
of these is called the hand lead, weighing about eight or
nine pound; and the other the deep-sea lead, weighing
from 25 to 30 pounds. The former is used in shallow
waters, and the latter at a great distance from the shore.
The line of the hand-lead is about 25 fathoms in length,
and marked at every two or three fathoms, in this man-
ner, viz. at two and three fathoms from the lead there
are marks of black leather; at five fathoms a white rag,
at seven a red rag, at ten and at thirteen black leather,
at fifteen a white rag, and at seventeen a red one.

Sounding with the hand-lead, which the seamen call

heaving the lead, is generally performed by a man who
stands in the main-chains to windward. Having the
line all ready to run out, without interruption, he holds
it nearly at the distance of a fathom from the plummet;
and having swung the latter backwards and forwards
three or four times, in order to acquire the greater ve-

locity, he swings it round his head, and thence as far

forward as is necessary; so that, bv the lead's sinking
whilst the ship advances, the line may be almost perp n-

dicular when it reaches the bottom. The person sound-
ing then proclaims the depth of the water in a kind of
song resembling the cries of hawkers in a city; thus, if

the mark of 5 is dose to the surface of the water, he calls,

" by the mark five," and as there is no mark at 4, G, S,

kc. he estimates those numbers, and calls, « by the
dip four," &c. If he judges it to be a quarter or a half
more than any particular number, he calls, " and a
quarter five," •« and a half four," &c. If he conceives
the depth to be three quarters more than a particular
number, he calls it a quarter less than the next; thus,
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at four fathoms §, he calls, " a quarter less 5," and so

on.

The deep-sea leadline is marked with two knots at

20 fathom's, three at 30, four at 40, he. to the end. It

is also marked with a single knot at the middle of each

interval, as at 25, 55, 45 fathoma, &c. To use this lead

more effectually at sea, or in deep water on the sea-coast,

it is usual previously to bring-to the ship, in order to

retard her course; the lead is then thrown as far as pos-

sible from the ship on the line of her drift, so that, as it

sinks, the ship drives more perpendicularly over it. I he

pilot feeling the lead strike the bottom, readily disco-

vers the depth of the water by the mark on the line near-

est its surface. The bottom of the lead, which is a little

hollowed there for the purpose, being also well rubbed

over with tallow, retains the distinguishing marks of the

bottom, as shells, ooze, gravel, &c. which naturally ad-

here to it.

The depth of the water, and the nature of the ground,

which are called the soundings, are carefully marked in

the log-hook, as well to determine the distance of the

place from the shore, as to correct the observations of

former pilots.

SOUTHERNWOOD. See Artemisia.
SOW, in the iron -works, the name of the block or

lump of metal they work at once in the iron- furnace.

The size of these sows of iron is very different, even

from the same workmen, and the same furnace. These
furnaces having sand-stones for their hearths and sides

up to the height of a yard, and the rest being made of

brick, the hearth by the force of the fire is continually

growing wider, so that it at first contains as much me-
tal as will make a sow of six or seven hundred weight,

it will at last contain as much as will make a sow of

2000 weight.

SOWANS. See Starch.
SOWNE, a term used in the exchequer, where estreats

that sowne not, are such as the sheriff by his care and
diligence cannot levy, wherefore they are not regarded;
and the estreats that sowne, are such as he may levy.

SPA. Sec Waters, mineral.
SPACE, in geometry, denotes the area of any figure,

or that which fills the interval or distance between the
lines that terminate it.

SrACE, in mechanics, the line a moveable body, con-
sidered as a point, is conceived to describe by its motion.
SPAN, a measure taken from the space between the

thumb's end and the tip of the little finger, when both
are stretched out. The span is estimated at 3 hand's-

breadths, or 9 inches. See Measure.
SPANIEL. See Canis.
SPAR. See Fluat of lime.

Spar, in mineralogy, a name given to those earths

which break easily into rhomboidal, cubical, or lami-

nated fragments with polished surfaces. As the term
spar is thus applied to stones of different kinds, without
an> regard to the ingredients of which they are compos-
ed, some additional term must be used to express the
constituent pans as well as the figure: for instance, cal-
careous spar, gypseous spar, &c. The spars found in
Britain and Iieland are of four different species, opaque,
refracting, diaphanous, and stalactitical. 1. The opaque
spar is rhomboidal, hexangular, and triangular, of vari-

ous colours, and is found in mines in W"alcs, Derbyshire,

tec. and at Ovens near Cork. 2. The refracting spar is

rhomboidal, shows objects scon through it double, and
sometimes 8, 12, or 16 images at once. It is frequent

in the lead-mines of Derbyshire, Yorkshire, &c. 3. Dia-
phanous spar is rhomboidal, triangular, hexangular, py-
ramidal or columnar; and is found in mines, quarries,

and caverns, in many different places. 4. Stalactitical

spar, icicle, or drop-stone, is formed by the running
or dropping of water, containing a large proportion of

calcareous earth. It is opaque, generally laminated,

but from accidental circumstances assumes various forms.

It occurs in Knaresborough in Yorkshire, and at Ovens
near Cork.
A new species of spar has lately been found in the

East Indies, which, from its extreme hardness, approach-

ing to that of a diamond, is called adamantine spar. It

was discovered by Dr. Black of Edinburgh to be a dis-

tinct species. Happening one day to visit a lapidary, it

was shown to him among other specimens as a stone

that was used in the East Indies for polishing gems, and
grinding other hard substances. Dr. Black immediate-

ly singled out a specimen, which he sent to Mr.,Gre-
ville, who requested M. Klaproth to analyse it.

There are two varieties of this spar; one of them
comes from China, and crystallizes in hexagonal prisms

without pyramids, the length of the sides varying

from six to twelve lines; their breadth being about

nine, of a grey colour with different shades. Though
the entire pieces are opaque, the thin lamina? are trans-

parent, and when broken, its surface appears slightly

striated. Its crystals are covered with a very fine and
strongly-adhering crust, composed of scales of silvery

mica, mixed with particles of red feld-spar. Sometimes

the surface has martial pyrites or yellow sulphuret of

iron adhering to it. Its hardness is so great, that it not

only cuts glass as easy as the diamond, but even scratch-

es rock crystal and other very hard stones. Its speci-

fic gravity is to that of water as 3710 to 1000. Some-

times it contains crystallized grains of magnetic oxyd of

iron, which may be separated from the stone when pul-

verized by means of the loadstone.

The other kind found in Hindostan is of a white co-

lour, and of a more laminated texture than the former:

the grains of iron contained in it are likewise of a smaller

size than those of the former; they are not diffused

through the substance, but only adhere to its surface.

This spar is exceedingly difficult to analyse.

SPARGANITJM, bur-reed, a genus of plants belong-

ing to the class of monrecia, and to the order triandria,

and in the natural system ranged^ under the 3d order,

calam arise. The amentum of the male flower is round-

ish, the calyx is triphyllous, and there is no corolla. The
amentum of the female flower resembles that of the male.

The stigma is bifid; the fruit is a dry berry containing

one seed. There are three species, all of them natives

of Great Britain and Ireland, and growing in pools and

lakes.

SPARMANNTA, a genus of plants belonging to the

class of poiyandria, and to the order of moiiogynia. Tlie

corolla consists of four petals, and is bent back; the nec-

taria are numerous, and swell a little; the calyx is qua-

driphjUous; the capsule is angulated,quinqueiocular and
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echinated. There is only one species, the africana, a

shrub of tlic Cape.

SPARROW. See Fringilla.
Sparrow haavk. See Falcon.
SPARTIUM, broom, agenus of plants belonging to

the (lass of diadelphia, and order of decaudria, and in

the natural system arranged under the 33d order, papi-

lionacee. The stigma is longitudinal and woolly above,

the filaments adhere to the gerrnen. The calyx is pro-

duced downwards. There are 27 species. AH these,

except the scoparium, are exotics, chiefly from Spain,

Portugal, Italy, &c. The scoparium, or common
broom, is used fur a variety of purposes. It lias been a

great benefit sometimes in dropsical complaints. The
manner in which Dr. Culien administered it was this:

he ordered half an ounce of fresh broom-lops to be boiled

in a pound of water till one half of the water, was evapo-

rated. He then gave two table-spoonfuls of the decoc-

tion every hour till it operated both by stool and urine.

By repeating these doses e\evy day, or every Second day,

he says some dropsies have been cured. Dr. Mead re-

lates, that a dropsical patient, who had taken the usual

remedies, anil been tapped three times without effect,

was cured by taking haif a pint of the decoction f queen*

broom tops, with a spoonful of whole mustard-seed,

every morning and evening. ** An infusion of the seeds

drank freely (says Mr. Withering) has been known to

produce similar happy effects; but whoever expects these

effects to follow in every dropsical case will be greatly

deceived. I knew them succeed in one case that was ; rulv

deplorable; but out of a great number ofcases in which the

medicine had a fair trial, this proved a single instance."

The Slower-buds are in some countries pickled, and

eaten as capers; and the seeds have been used as a bad

substitute for coffee. The branches arc used for making
besoms, and tanning leather. They are also used instead

of thatch to cove houses. The old wood furnishes the

cabinet-makerwith beautiful materials for veneering. The
tender branches are. in some places mixed with hops for

brewing, and the macerated bark may be manufactured

into cloth.

SPAHGELSTEIN, a mineral found in Spain, where
it forms whole mountains, in different parts of Germany,
and in Cornwall. It is sometimes amorphous, and some-
times crystallized. The primitive form of its crystals is

a regular six sided prism. Its integrant molecule is a

regular triangular prism, whose height is to a side of

its base, as t to v 2. Sometimes the edges of the primi-

tive hexagonal prism are wanting, and small faces in

their place; sometimes there are small faces instead of

the edges, which terminate the prism; sometimes these

two varieties are united.

SPA&l "S, a genus of fishes of the order thoracici: the

generic character is, the teeth strong; front teeth in some
species disposed in a single row, in others in a double,

triple, or quadruple row: grinders (in must species) con-

vex, smooth, and disposed in ranges, forming a kind of
pavement in the mouth: lips thick; gill-covers unarmed,
smooth, s< aly. The genua sparus is extremely numerous,
there being more than 40 species, and as the greater
number are exotic, very little is known of their history;

a general s u vc\ is therefore ,ill that can be expected; it

nun be observed that they are much allied to the labri,
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and that the distinction between these two genera is not,

in all cases, so clear as mighf be wished: in the Systema
Naturae of Ltanseus an evident confusion takes place with

respect to the characters of both.

Sparus aurata. Gilt- head sparus. General length

about fifteen inches, but occasionally found of far larger

size; body broad and thin, the back rising into a carina:

native of the Mediterranean, Atlantic, and Indian seas,

and held in considerable esteem as a food; much admired
by the ancient Greeks and Romans, and by the former
nation consecrated to Venus.

SPATHELIA, a genus of plants belonging to (he

class of pentam'ria, and to the order of trig
%
\ nia. The

calyx irpentaphyllous; the petals.are five; the capsule

is three-edged and triloculare tl e seeds solitary. There
is only one species, thesimph x, which is a native of Ja-

maica, aftd was introduced into the botanic gardens of

this country in 1778 by Dr. Wright, late of Jamaica.

SPASM. See Medicine.
SPAT I" LA. an instrument 1 by surgeons and apo-

thecaries for spreading plasters, Sec.

SPEC! ES, in algebra, the I; asters or symbols made
use, of to represent quantities.

SPECIFIC, in medicine, a ledy whose virtue and
effect is peculiarly adapted ti some certain disease, is

adequate thereto, and exerts it* whole force immediately
fh«!' on.

SpbciftC, in philosophy, that which is peculiar to any
thing, arid distinguishes it from all others.

SPECIOUS ARITHMETIC, the same with algebra.
SPECULARIS LAPIS, in natural history, a genus

of talcs, composed of large plates visibly separate, and of
extreme thinness; and each fissile again separated into
a number of plates still finer. (See Talc.) Of this ge-
nus there are three species: 1. The white shining specu-
lates, with large and broad leaves commonly called isin-
glass and Muscovv glass; its lamellae, or leaves, are ex-
tremely thin, elastic, and transparent; it makes some-
times not the least effervescence with aquafortis, and is
not easily calcined in the fire. It is imported in great
quantities; the minsflture painters cover their pictures
with it; the lantern-makers use it instead of horn; and
minute objects are usually preserved between two plates
of it, for examination by the microscope. 2. The bright-
brown specularis, with broad leaves; a very valuable spe-
cies, though inferior to the former. 3. The purple bright
specularis, with broad leaves. Ihe most elegant of all the
talcs, and as beautifully transparent as the first kind.
SPECULUM, a looking-glass or mirror, capable of

reflecting the ravs of the sun, &c. See Optics: see also
Foltatisvg of looking-glasses.

Speculum, in surgery, an instrument for dilating a
wound, or the like, in order to examine it attentively.
Speculum, for reflecting telescopes, is made of a kind

of white copper consisting of 32 parts of fine red copper
one of brass, fifteen of grain-tin. and three of whit- ar-
senic. The process given by the late J. Edwards, who
was rewarded by the board of longitude for disclosing it
to the public, was published in the Nautical Almanack for
1787, and is as follows: M It the copper in a large cru
cible, employing some black flux, composed of two parts
of tartar and one of nitre; when melted, add to it the
brass and the silver. Let the pure tin be melted iuto
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another crucible, also with some black flux. Take them

botli from the (ire, and pcjjir the melted tin into the fused

mass in the forge crucible. Stir the whole well with a

dry spatula of birch; and pour off the fused metal imme-

diately into a large quantity of cold water. The sudden

chill of the water will cause the fluid metal to divide into

an infinite number of small particles, which will cool in-

stantly. 2. If the copper is completely saturated, the

fracture of one piece of this mixed metal will appear

bright, and of a glossy look, resembling the face of pure

quicksilver. But if it is a brown reddish-colour, it wants

a little more tin. To ascertain the required proportion,

melt a small quantity, known by weight, of the mixed

metal, with a known very small part of tin; and, if ne-

cessary, repeat the trial with different doses, till the frac-

ture of the new mixture looks as already described. Hav-

ing now ascertained the necessary addition of tin that

is required, proceed to the last melting of the whole me-

tal, together with the additional proportional dose of tin;

fuse the whole, observing the same cautions as before,

and you will find that the mixture will melt with a much

less heat than that for the first fusion. Have ready as

many ounces of white arsenic in coarse powder as there

are pounds in the weight of metal; wrap up the arsenic

in a small paper, and put it, with a pair of tongs, into

the crucible; stir it well with the spatula, retaining the

breath to avoid the arsenical fumes or vapours (which

however are not found to be hurtful to the lungs) till they

disappear; take the crucible off the fire, clear away the

dross from the top of the metal; pour in about one ounce

of powdered rosin, with as much nitre, in order to give

the metal a clean surface, and pour out the metal into the

moulded flasks. 3. The speculum should be moulded with

the concave surface downwards, and many small holes

should be made through the sand upwards, to discharge

the air. The moulding-sand from Highgate near Lon-

don, used by the founders, is as good as any for casting

these metallic mirrors. The cast metal should be taken

out from the sand of the flasks whilst it is hot, or else it

may happen to crack if left to cool within.

SPEEDWELL. See Veronica.

SPELTER. See Zinc.

SPENT, in the sea-language, signifies the same as

broken.
SPERGULA, spurrey, a genus of plants belonging to

the class of decandria, and the order of pentagynia, and

in the natural system arranged under the 22nd order,

caryophylleae. The calyx is pentaphyllous; the petals

five, and undivided; the capsule oval, unilocular, and

containing five valves. There are seven species, five of

which are British: 1. The arvensis, corn-spurrey, has

linear furrowed leaves, from eight to twenty in a whorl.

The flowers are small, white, and terminal. It is fre-

quent in corn-fields. In Holland it is cultivated as food

for cattle, and has the advantage of growing on the ve-

ry poorest soils, but does not afford a great deal of food.

Poultry are fond of the seeds; and the inhabitants of Fin-

land and Norway make bread of them when their crops

of corn fail. Horses, sheep, goats, and swine, eat it.

Cows refuse it. 2. The nodosa, knotted spurry. 3.

Pentandra, small spurry. 4. Laricina; larch-leaved

sparry* 5. Saginoides; pearlwort spurrey.
SPERMACETI. This peculiarly oily substance

2

is found in the cranium of the phvsetcr mocrocephalus,
or spermaceti-whale. It is obtained also from some oth-
er species. At first it is mixed with some liquid oil,

which is separated by means of a woollen bag. The last

portions are removed by an alkaline ley, and the sper-
maceti is afterwards purified by fusion. Thus obtained
it is a beautiful white substance, usually in small scales,

very brittle, has scarcely any taste, and but little smell.

It is distinguished from all other fatty bodies by the crys-
talline appearance which it always assumes. It melts,
according to the experiments of Bostock, at the tempe-
rature of 112°. When sufficiently heated it may be dis-

tilled over without much alteration, but when distilled

repeatedly, it loses its solid form, and becomes a liquid
oil. It is soluble in boiling alcohol, but separates again
as the solution cools. About 150 parts of alcohol arc
necessary to dissolves it. Ether dissolves it cold, and ve-
ry rapidly when hot: on cooling it concretes into a solid

mass. It dissolves also in hot oil of turpentine, but pre-
cipitates again as the liquor cools.

The acids have hardly any action upon it, but it unites

with the pure alkalies. With hot ammonia it forms an
emulsion which is not decomposed by cooling nor by
water. It dissolves sulphur, and is dissolved by the fix-

ed oils.

SPERMACOCE, button-wood, a genus of plants be-

longing to the class of tetrandria, and order of*mono-
gynia, and in the natural system arranged under the

47th order, stellatae. The corolla is monopetalous and
funnel-shaped, and there are two bidentate seeds. The
species are 20, all stove plants from warm climates.

SPHACELUS. See Surgery.
SPH^ERANTHUS, a geuus of plants belonging to the

class of syngenesia, and to the order of polygamic segre-

gata; and in the natural system arranged under the 49th

order, composite. Each partial calyx contains eight

florets; the florets are tubulated, the female being scarce-

ly distinguishable. The receptacle is scaly; and there is

no pappus. The species are four, the indicus, the afrU

canus, the chinensis, and another.
SPHiERIA, a genus of the class and order cryptoga-

mia fungi. The fructifications are mostly spherical,

opening at the top; while young filled with jelly, when
old with blackish powder. They grow on the bark or

wood of other plants. There are 29 species.

SPH^EROCARPUS, a genus of the cry ptogamia class

of plants, and order algas, consisting of foliaceous mat-
ter, expanded on the ground, and producing very large

and obvious fructifications. Dr. Hill thinks it probable,

that the male flowers are produced on separate plants

from the female, and have not been discovered to belong

to the same species: no male parts of fructification are

described to us; the female parts consist of a tubulated

and inflated vagina, within which is contained a large

globular capsule, containing a great number of small

loose seeds.

SPHAGNUM, bog-moss, a genus of plants belonging

to the class of cry ptogamia and order of musci. The
anthers? are globose; the mouth entire, and closed by an

operculum; the calyptra is wanting- There are three

species, the palustre, alpinum, and arboreum. I. The

palustre, common bog-moss, grows on our bogs in wide

patches, so as frequently to cover a large portion of their
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surface. The stalks are from two inches to two feet

long, irregularly surrounded with numerous, conical,

pendant hranches, and terminated with a rotaceous clus-

ter of erect short ones. It is generally believed, that

the roots and decayed stalks of this moss constitute a

prineipalpart of that useful bituminous substance called

peat, which is the chief fuel of the northern regions.

The Lapland matrons are well acquainted with this moss.

They dry and lay it in their cradle, to supply the place

of bed, bolster, and every covering; and, being chang-

ed night and morning, it keeps the infant remarkably
clean, dry, and warm. It is sufficiently soft of itself;

but the tender mother, not satisfied with this, frequent-

ly covers the moss with the downy hairs of the rein-

deer; and by that means makes a most delicate nest

for the young babe. 2. The alpinum, green bog-moss.

Its branches are subulate and erect; the anther* are oval.

It grows in mountain bogs in South Britain. 3. The
arboreum, creeping bog-moss, is branched; the autlierse

are numerous, sessile, hairy, and grow along the bran-

ches chiefly on one side. It is found on the trunks of trees.

SPHENOIDAL SUTURE. See Anatomy.
SPHENOIDES. See Anatomy.
SPHERE, is a solid contained under one uniform

round surface, such as would be formed by the revolu-

tion of a circle about a diameter thereof as an axis. See
Geometry.
Sphere, properties of the, are as follow:

1. A sphere may be considered as made up of an infi-

nite number of pyramids, whose common altitude is equal
to the radius of the sphere, and all their bases form the

surface of the sphere. And therefore the solid content

of the sphere is equal to that of a pyramid whose alti-

tude is the radius, and its base is equal to the surface of

the sphere, that is, the solid content is equal to
-J-

of the

product of its radius and surface.

2. A sphere is equal to | of its circumscribing cylinder,

or of the cylinder of the same height and diameter, and
therefore equal to the cube of the diameter multiplied by
.5236, or | of .7854; or equal to double a cone of the

same base and height. Hence also different spheres are

to one another as the cubes of their diameters, and their

surfaces as the squares of the same diameters.

3. The surface or superficies of any sphere, is equal

to four times the area of its great circle, or of a circle of

the same diameter as the sphere. Or,

4. The surface of the whole sphere, is equal to the

area of a circle whose radius is equal to the diameter of

the sphere. And, in like manner, the curve surface of

any segment, whether greater ur less than a hemisphere,
is equal to a circle whose radius is the chord line drawn
from the vertex of the segment to the circumference of

its base, or the chord of half its arc.

5. The curve surface of any segment or zone of a
sphere, is also equal to the curve surface of a cylinder of
the same height with that portion, and of the same dia-

meter with the sphere. Also the surface of the whole
sphere, or of a hemisphere, is equal to the curve surface
of its circumscribing cylinder. And the curve surfaces

Of their corresponding parts are equal, that are contain-
ed between any two places parallel to the base. And
consequently the surface of any segment or zone of a
sphere, is as its height or altitude.

Most of these properties are contained in Archimedes's
treatise on the sphere and cylinder. And many other
rules for the surfaces and solidities of spheres, their seg-

ments, zones, frustums, &c. may be seen in Bonnycas-
tle's Mensuration.

Hence, if d denotes the diameter or axis of a sphere, s

its curve surface, c its solid content, and a = .7854 the

area of a circle whose diam. is 1; then we shall, from
the foregoing properties, have these following general
values or equations, viz.

6c
s = Add? = -j = 6 Vt^3

-

s=ids = *ad* = 1
* x/

s±.
a

& = ££, = \/.L = v— •

s 4a 2a
Sphere, in astronomy, that concave orb, or expanse,

which invests our globe, and in which the heavenly bo-

dies appear to be fixed, and at an equal distance from
the eye.

Sphere, armillary. See Armillary Sphere.
SPHERICS, the doctrine of the sphere, particularly

of the several circles described on its surface, with the

method of projecting the same on a plane. See Projec-
tion of the sphere.

A circle of the sphere is that which is made by a plane
cutting it. If the plane passes through the centre, it is

a great circle: if not, it is a little circle.

The pole of a circle, is a point on the surface of the
sphere, equidistant from every point of the circumfer-
ence of the circle. Hence every circle has two poles*

which are diametrically opposite to each other; and all

circles that are parallel to each other have the same poles.

Properties of the circles of the sphere. 1. If a sphere is

cut in any manner by a plane, the section will be a circle;

and a great circle when the section passes through the
centre, otherwise it is a little circle. Hence all great
circles are equal to each other: and the line of section of
two great circles of the sphere, is a diameter of the
sphere: and therefore two great circles intersect each
other in points diametrically opposite; and make equal
angles at those points; and divide each other into two
equal fparts; also any great circle divides the whole
sphere into two equal parts.

2. If a great circle is perpendicular to any other cir-
cle, it passes through its poles. And if a great circle
passes through the pole of any other circle, it cuts it
at right angles, and into two equal parts.

3. The distance between the poles of two circles is

equal to the angle of their inclination.

4. Two great circles passing through the poles of an-
other great circle, cut all the parallels to this latter into

similar arcs. Hence, an angle made by two great cir-
cles of the sphere, is equal to the angle of inclination of
the planes of these great circles. And hence also the
lengths of those parallels are to one another as the sines
of their distances from their common pole, or as the
cosines of their dir tances from their parallel great circle.
Consequently, a» radius is to the cosine of the latitude
of any point on.the globe, so is the length of a degree
at the equator, to the length of a degree in that latitude.

5. If a great circle passes through the poles of another,
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this latter also passes through the poles of the former;
and the two cut each other perpendicularly.

6. If two or more great circles intersect each other in

the poles of another great circle; this latter wil< pass
through the poles of all the former.

7. All circles of the sphere that are equally distant
from the centre, are equal; and the farther they are dis-

tant from the centre, the less they are.

8. The shortest distance on the surface of a sphere,
between any two points on that surface, is the arc of a
great circle passing through those points. And the small-
er the circle is that pas-cs thraogli the same points, the
longer is the arc of distance b. tweenthem. Heme the pro-
per measure, or distance, of two places on the surface ofthe
globe, is an arc of a great circle intercepted between the

same. See Theodosius, and other writers on spherics.

SPHEROID, a solid body approaching to the figure

of a sphere, though not exactly round, hut having one of

its diameters longer than the other.

This solid is usually considered as generated by the

rotation of an val plane figure about one of its axes. If

that is ihe longer or transverse axis, the solid so generat-
ed is called an oblong sphoroid. and sometimes prolate,

which resembles an vgg, or a lemon; but if the oval re-

volves about its shorter axis, the solid will bean oblate

spheroid, which resembles an orange, and in thi^ shape
also is the figure of the earth, and of the other planets.
The axis about which the oval revolves, is called the

fixed axis, and the other is the rev. Iving axis, which-
ever of them happens to be the limg< r.

When the revolving oval is a perfect ellipse, the solid

generated by the revolution is properly called an ellip-

soid; as distinguished from the spheroid, which is gene-
rated from the revolution of any oval whatever, whether
it is an ellipse or not. But generally speaking, in com-
mon acceptation, the term spheroid is used for an ellip-

soid; and therefore, in what follows, they are considered
as one and the same thing.

Any section of a spheroid by a plane, is an ellipse (ex-

cept the sections perpendicular to the fixed axis, which
are circles); and all parallel sections are similar ellipses,

or having their transverse and conjugate axes in the same
constant ratio; and the sections parallel to the fixed ax-
is are similar to the ellipse from which the solid was
generated.

For the surface of the sjriicroid, whether it is oblong or
oblate:

Let/ denote the fixed axis,

r the revolving axis,

a = .7854, and q
jf' cd rr

ff
-; then will the sur-

face s be expressed by the following series, using the up-

per signs for the oblong spheroid, and the under signs

— 1 1

for the oblate one; viz. s = Aarf x (1 4- — #2. 2.4.5

(f -3-JY-7- </

3 &c; where the sigri^ of the terms, after

th* first* are all negative for the oMpng spheroid, but

alternately positive and negative for tlu^oblate one.

H> nee, because the actor 4 arf is equ^l to 4 times the

area of the generating ellipse, it appeans that the surface

ef the oblong spheroid is less than 4 times the generat-

ing ellipse: but the surface of the oblate spheroid is great-
er than 4 times the same; while the surface of the sphere
falls in between the two, being just equal to 4 times its

generating circle.

Huygens has given two elegant constructions for

describing a circle equal to the superfices of an oblong
and an ovate spheroid, which he says he found out to-

wards the later end of the year 1657.

Of the solidity of a spheroid. Every spheroid, wheth-
er oblong or oblate, is, like a sphere, exactly equal to

two-thirds of its circumscribing cylinder. So that, iff
denotes the fixed axis, r the revolving axis, and a =
7854; then § aj'r2 denotes the solid content of either

spheroid. Or, which comes to the same thing; if / de-

notes the transverse, and c the conjugate axis of the

generating ellipse;

then *ac 2 t is the content of the oblong spheroid,

and |ac2£ is the content of the oblate spheroid.

Consequently, the proportion of the former solid to the

latter, is as c to t, or as the less axis to the greater.

Farther, if about the two axes of an ellipse are gene-
rated two spheres and two spheroids, the four solids will

be continued proportionals, and the common ratio will

be that of the two axes of the ellipse; that is, as the

greater sphere, or the sphere upon the greater axis, is

to the oblate spheroid, so is the oblate spheroid to the

oblong spheroid, and so is the oblong spheroid to the

less sphere, and so is the transverse axis.to the conj: gate.

Spheroid, universal, a name given to the solid gene-

rated by the rotation of an ellipse about some other dia-

meter, which is neither the transverse nor conjugate axis.

SPHEX, a genus of insects of the order In menoptera.
The generic character is, mouth with jaws, without
tongue; antennae of ten joints; wings flat-incumbent (not

pleated) in each sex; sting concealed. As the insects of

the genus ichneumon deposit their eggs in the bodies of

other living insects, so those of the genus sphex deposit

theirs in dead ones, in order that the young larvae, when
hatched, may find their proper food. 1. Thus the sphex
figulus of Linnaeus, having found some convenient cavity

for the purpose, seizes on a spider, and having killed it,

deposits it at the bottom: then laying her vgg in it, she

closes up the orifice of the cavity with clay: the larva,

which resembles the maggot of a bee, having devoured
the spider, spins itself up in a dusky silken web, and
changes into a chrysalis, out of which, within a certain

number of days, proceeds the complete insect, which is

of a black colour, with a slightly foot-stalked abdomen,
the edges of the several segments being of a brighter ap-

pearance than the rest of the bod). It should be added,
that the female of this species prepares several separate

holes or nests as above mentioned, in each of which she

places a dead insect and an vgg, each cell costing her

the labour of about two days.
'•

2. The sp&ex viafica of Linnaeus, which is of a black

colour and slightly hairy, with brown wings, and the

fore part of the abdomen ferruginous with black bands,

seizes caterpillars in a similar manner, burying one in

every cell, in which she deposits an egg, and then closes

up ihe cell.

3. Sphex sabulosa Lin. is a black and hairy species,

with the second and third joints of the abdomen ferru-

ginous. It inhabits sandy and gravelly places, in which
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the female digs liolrs with her forefeet, working in the

manm-r of a dog, in order to form the cavity, in which

she places either a spukr or a caterpillar; after which

site doses up the cavity, having first laid her egg in the

dead insect. Linnaeus, in his description of this insect,

contradicts the generic character, since he observes that

it has a retractile snout containing the tongue.

Many of the extra- European splieges are insects of a

very considerable size. The whole genus is very much
Allied to those of v spa and apis. There are 38 species.

See Plate CXXU. Nat Hist. fig. 369.

SPHINCTER. See Anatomy.
SPHINX, the hawk moth, a genus of insects of the

order lepidoptera. The generic character is, antennae

thickest in the middle, subprismatic, and attenuated at

each extremity; wings deflected; flight strong, and com-

monly in the evening or morning. The insects of this

genus have in general a large thorax and thick body,

commonly tapering towards the extremity. The name
•phiui is applied to the genus on account of the posture

assumed by the lar\fe of several of the larger species,

which are often seen in an attitude much resembling

that of the Egyptian sphinx, viz. with the fore parts

elevated, and the rest of the body applied flat to the

surface.

1. One of the most elegant insects of this genus is the

sphinx ligustri, or privet hawk-moth. It is a large in-

set t, measuring nearly four inches and a half from wing's

end to wing's end: the upper wings of a brown colour,

most elegantly varied or shaded with deeper and lighter

streaks and patches; the under wings and body are

of a fine rose-colour, haired with transverse black stripes.

The caterpillar, which is very large, is smooth, and ofa
fine green, with seven oblique purple and white stripes

along each side: at the extremity of the body, or top of

the last joint, is a horn or process pointing backwards.
This beautiful caterpillar is often found in the months of

July and August feeding on the privet, the lilac, the pop-

lar, and some other trees, and generally changes to a

chrysalis in August or September, retiring for that pur-

pose to a considerable depth beneath the surface of the

ground, and, after casting its skin, continuing during
the whole winter in a dormant state, the sphinx emerg-
ing from it in the succeeding June.

2. The sphinx ocellata is perhaps still more beautiful:

it is rather a smaller insect than the preceding, and has
the upper wings and body brown, the former finely

clouded with different shades, while the lower wings are
of a blight rose-colour, each marked with a large ocel-

lated black spot with a blue interior circle and a black
centre. This insect proceeds from a green caterpillar

of a rough or shagreen-like surface, marked on each side

In seven oblique yellowish-white streaks, and furnished,
like the preceding, witli a horn at the tail. It is

principally found on the willow; retires under ground,
in order to undergo its change into the chrysalis state,

in tiie month of August or September; and in the follow-

ing June appears the complete insect.

3. Hut the largest and most remarkable, if not the
most beautiful European insect of this genus, is the
sphinx atroposoi' Linnrcus, see Plate. CXX1I. Nat. Hist,

fig. .170, which very considerably exceeds in size both
the species already mentioned. The upper w ings are of

a fine dark-grey colour, with a few slight variegations

of dull orange and white: the under w ings are of a bright

orange-colour, marked by a hair of transverse black

bands; the body is also orange-coloured, with the sides

marked by black bars, while along the top of the back,

from the thorax to the tail, runs a broad blue-grey stripe:

on the top of the thorax is a very large patch of a most

singular appearance, exactly representing the usual fig-

ure of a skull or death's-head, and of a pale grey , varied

with dull ochre- colour and black. When in the least

disturbed or irritated, this insect emits a stridulous

sound, something like the sqeaking of a bat or mouse;

and from this circumstance, as well as from the mark
above-mentioned on the thorax, is held in much dread

by the vulgar in several parts of Europe, its appearance

being regarded as a kind of ill omen, or harbinger of ap-

proaching fate. We are. informed by the celebrated

Reaumur, that the members of a female convent in

France were thrown into great consternation at the ap-

pearance of one of these insects, which happened to fly-

in during the evening at one of the windows of the dor-

mitory. The caterpillar from which this curious sphinx

proceeds is in the highest degree beautiful, and far sur-

passes in size every other European insect of the kind;

measuring sometimes near five inches in length, and be-

ing of a very considerable thickness: its colour is a bright
yellow, the sides marked by a row of seven most elegant
broad stripes or bands, of a mixed violet and sky-blue
colour. This caterpillar is principally found oil the po-
tatoe and the jessamine, those plants being its favourite
food. It usually changes into a chrysalis in the month
of September, retiring for that purpose pretty deep un-
der the the surface of the earth; the complete insect
emerging in the following June or July. The sphinx
atropos is generally considered as a very rare insect; and
as the caterpillar feeds chiefly by night, concealing itself
during the day under leaves, &c. it is not often detected.
We shall not conclude the survey of the genus sphinx

without observing, that it contains some species of a
smaller size, and ofa somewhat different habit from the
kinds above described. Among these is the beautiful
sphinx fillipendula?, or drnpwoii sphinx, common in
meadows towards the decline of summer, and which is
distinguished by Inning the upper wings of an oblong-
oval shape and of a dark shining ^ivvn colour, with
blood-red spots, and the lower wings red with a dark
green edging: the caterpillars of a pale yellow, with
rows of squarish black spots, and often seen feeding on
various meadow -plants and grasses: it does not under-
go its change underground, but encloses itself in an oval
shining yellow web of silk, attached to the stem of some
grass, occ. In this it changes into a chrysalis, out of
which in about the space of three weeks emerges tbecom-
plet insect. See Plate CXXU. Nat. Hist.'lig. 371.

Others of I he smaller sphinges are remarkable for hav-
ing the wings in a considerable degree transparent: of
this kind is tiie sphinx apif'ormis, which is of an asp c

at fust sight more resembling tint of a wasp or hornet
than of a sphinx, the wings being trasparent with merely
a slight edging of brown, and the thorax and abdomen
varied with black and yellow. The caterpillar inhab-
its the hollows of poplar, sallow, willow, and lime trees,
leeding on the substance of the bark; changing to a chrv-
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salis in April, and the fly appearing in the month of

June.

Sphinx crabronifnrmis is so much like the former as

scarcely to be distinguished from it, and inhabits the

hollows of the sallow and other willows, feeding on the

wood: it changes to a chrysalis in May, and the fly ap-

pears in July.

SPICA V1RGIN1S, a star of the first magnitude, in

the constellation Virgo.

SPIDER. See AbaneA.

SrinEK's Web. See Silk.
Spider's Vexom. See Poisons.
SPIELMANNIA, a genus of the didynamia angio-

spermia class and order. The calyx is five-cleft: cor-

rolla bearded at the throat, with five-cleft border; drupe

with a two-celled, two-seeded nut. There is one species,

a shrub of the Cape.
SPIES, in war, are persons employed to give intelli-

gence of what the enemy is doing. By making a pro-

per use of the necessary creatures, the most secret de-

signs of an enemy may be discovered, the positions his

array are to take, the stations of his fleets, and even the

manner in which the former is to be secured by masked
batteries, or the latter be kept firm with chain-moorings,

as was the case off Boulogne in 1800. If they arc ap-

prehended, they immediately suffer death.

SPIGELIA, worm grass, a genus of plants belong-

ing to the class of pentandria, and order of monogynia;

and in the natural system arranged under the 47th or-

der, stellatse. The corolla is funnel-shaped; the capsule

is didymous, bilocular, and polyspermous. There are

two species, the anthelmia and marilandica. 1. The
anthelmia, see Plate CXXI. Nat. Hist. fig. 572, has

an herbaceous stem, and its highest leaves are fourfold.

This plant is generally found in low dry lands, after they

have been turned up some months, and after great rains;

its taste is herbaceous, and somewhat clammy; its

growth is soft and sudden; its stalk hollow, smooth, and
roundish. Its medical qualities are highly spoken of by

Dr. Browne. 2. The marilandica, perennial worm-
grass, or Indian pink. Its stem is four-cornered; all the

leaves opposite. Dr..Garden gave it in what be calls

continued or remitting low worm-fevers, and found its

efficacy promoted by the addition of rad. serpentar.

virg.

SPIKING up the ordnance, a sea-phrase, used for fast-

ening a quoin with spikes to the deck close to the breech

of the carriages of great guns, that they may keep close

and firm to the ship's sides, and not get loose when the

ship rolls, and by that means endanger the breaking out

of a butt-head of a plank.

SPILANTHUS, a genus of plants belonging to the

class of syngenesia, and to the order ofpolygamia sequa-

lis. The common calyx is erect; the leaflets numerous,

subequal, and oblong, the two exterior being longer than

the rest. The calyx is almost equal; down two-toothed,

rectangular, conical, chaffy. There are nine species, an-
nuals of hot climates.

SP1NACIA, spinage, a genus of plants belonging to

the class of dioecia, and to the order of pentandria; and in

the natural system arranged under the 12th order, holo-
raceae. The male calyx is quinquepartite; there is no co-
rolla: the female calyx is qaadritid; no corolla; there are

four stylos, and one saeA within the indurated calyx.
Toere are only two species, the oleracea and fera. 1.

The oleracea, common spinage, has sessile fruits and sa-
gittated leaves. It has been cultivated in Britain since
1568, but it is not known from what country it was ori-

ginally brought. When intended for winter use, it should
be sown on an open spot of ground in the latter end of
July; observing to do it. if possible, when the weather is

rainy. The way of gathering it to advantage is only to

take off the longest leaves, leaving those in the centre to

grow bigger; and at this rate a bed of spinage will fur-

nish the table for a whole winter, till the spinage sown
in spring is become fit for use, which is commonly in
April. 2. The fera, wild spinage, produces its fruit on
footstalks.

SPIN^E. See Botany.
SPINALIS. See Anatomy.
SPINDLE, in the sea language, is the smallest part

of a ship's capstan, which is betwixt the two decks. The
spindle of the

je
er-capstan has whelps to heave the

viol. The axis f the wheel of a watch or clock is also
called the spindle. Among miners, the spindle is a piece
of wood fastened into either stow- blade.

Spixdle-Shell. See Buccinum.
SPINE, spina dorsi. See Anatomy.
SPINEL. This stone, which comes from the island

of Ceylon, is usually crystallized. The form of its inte-
grant particles is the tetrahedron. The primitive form
of its crystals is a regular octahedron, composed of two
four-sided pyramids applied base to base, each of the
sides of which is an equilateral triangle. In some cases
two opposite sides of the pyramids are broader than the
other two; and sometimes the edges of the octahedron are
wanting, and narrow faces in their place. For figures

andjdescriptions of these, and other varieties of these cry-
stals, the reader is referred to Rome' de Lisle and the

abbe' Estner. It occurs also in tetrahedrons, in rhom-
boids whose faces have angles of 1 20° aod 60°, in rhora-

boidal dodecahedrons, and in foui -sided prisms terminat-

ed by four-sided pyramids.
The texture of the spinel is foliated. Fracture con-

choidal. Its lustre is 3. Transparency 2 to 4. It caus-

es a single refraction. Hardness 13. Specific gravity

3.570 to 3.625. Colour red, of various shades; some-
times also blue, green, and yellow. The constituents of

the spinel are, according to

Vauquelin, Klaproth,
86.00 alumina 76 alumina
8.50 magnesia 16 silica

5.25 chromic acid 8 magnesia— 1.5 oxide of iron

99.Z6

101.5
SPINET, or Sptnnet, a musical instrument ranked

in the second or third place among harmonious instru-

ments. The harpsichord is a kind of spinnet, only with

another disposition of the keys.

SPINIFEX, a genus of plants belonging to the class of

polygamia and order of dioecia. The hermaphrodite
flowers have a calyx with bivalved biflorous glumes, the

valvelets being parallel to the rachis; th*1 corolla is bi-

valved and awnless; there are three stamina and two

styles. In the male flowers the calyx is common with
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the hermaphrodite; the corolla and stamina are similar.

There is only one species, the squarrosus, a grass of the

East Indies.

SPINNING, the act of reducing silk, flax, hemp, hair,

wool, or other matter, into thread. Spinning is either per-

formed on the wheel, or with a distaff and spindle, or

with other machines proper for the several kinds of

working. Hemp, flax, nettle-thread, and other like ve-

getable matters, are to be wetted in spinning: silks,

wools, &c. are spun dry, at least they do not stand in

need of water: there is, however, a way of spinning or

reeling silk as it comes off the cases or balls, where hot,

and even boiling, water rs to be used. The vast variety,

and importance of these branches of our manufactures,

which are produced from cotton, wool, and flax, spun in-

to yarn, together with the cheapness of provisions, and
the low price of labour, in many foreign countries, which

are the rivals of our trade, have occasioned many at-

tempts at home to render spinning more easy, cheap, and
expeditious. Mr. Arkvvright has carried the invention

to a high degree of perfection. He not only contrived

methods for spinning cotton, but obtained a patent for

making cotton, flax, and wool, into yarn.

SPINSTER, in law, an addition usually given to all

unmarried women from a viscount's daughter down-
wards.
SPIO, a genus of vermes of the order mollusca. The

generic character is, body projecting from a tube, joint-

ed, and furnished with dorsal fibres: peduncles or feet

rough with bristles, and placed towards the back; feelers

two, long, simple; e\es two, oblong. There are two spe-

cies, viz. 1. The seticornis, which inhabits the ocean

where there is a clayey bottom, is about three inches

long: the tube is composed of agglutinated particles of

earth, thin, erect, and thrice as long as the body. From
this the animal projects its capillary white feelers, in

search of food, which consists of marine worms. 2. Fi-

licornis, that inhabits the Greenland seas: tube fragile,

erect, greenish, from which it projects its feelers in search

of pian arise and other small marine worms.
SP1RACULA, in entomology, holes or pores on each

side of every segment of the abdomen, through which in-

sects breathe.

SPIRAEA, a genus of plants belonging to the class of

icosandria, and to the order of pentagynia; and in the na-

tural system arranged under the 26th order, pomacese.
The calyx is quinquefid; petals five; capsule polysper-

mous. There are 22 species, of which two only are Brit-

ish, the filipendula and ulmaria.

SPIRAL, in geometry, a curve line of the circular

kind, wbicb, in its progress, recedes from its centre.

A spiral, according to Archimedes, its inventor, is thus

generated: If a right line, as AB (Plate CXXVI. Miscel.
fig. 222), having one end fixed at B, «s equally moved
round, so as with the other end A to describe the periphe-
ry of a circle; and, at the same time, a point is conceived
to move forward equally from B towards A, in the right
line BA, so that the point describes that line, while the
line gen rates the circle: then will the point, with its two
motions, describe the curve-line B 1, 2, 3, 4, 5, &c. which
is calh-d the helix or spiral line; and the plane space,
contained between the spiral line and the right line BA,
is called the spiral space.

If also you conceive the point B to move half as fast

as the line AB, so that it shall get but half-waj along the

line BA when that line shall have formed the cirri-; and
if then you imagine a new revolution to be made of the

line carrying the point, so that they shall end their mo-
tion at last together; there will be formed a double spiral

line, and the spiral spaces, as you see in the figure.

From the genesis of this curve, tin* following corollaries

maybe easily drawn. 1. The lines B 12, B 11. B 10,

&c. making equal angles with the first and second spirals

(as also B 12, B 10, B 8, &c), are in arithmetical pro-

portion. 2. The lines B 7, B 10, &c. drawn any how to

the first spiral, are to one another as the arches of the

circle intercepted betwixt BA and those lines. 3. Any
lines drawn from B to the second spiral, as B 18, B 22,
&c. are to each other as the aforesaid arches, together

with the whole periphery added on both sides. 4. The
first spiral space is to the first circle as 1 to 3. And, 5.

The first spiral line is equal to half the periphery of the

first circle; for the radii of the sectors, and consequently
the arches, are in a simple arithmetic progression, while
the periphery of the circle contains as many arches equal
to the greatest; wherefore the periphery to all those arch-
es is to the spiral lines as 2 to 1.

Spiral, in architecture and sculpture, implies a curve
that ascends, winding about a cone or spire, so that all

the points thereof continually approach the axis. It is

distinguished from the helix, by its winding round a cone,
whereas the helix winds in the same manner round a cy-
linder.

Spirals, proportional, are such spiral lines as the
rhumb-lines on the terrestrial globe; which, because they
make equal angles with every meridian, must also make
equal angles with the meridians in the storeographic
projection on the plane of the equator; and therefore will
be, as Dr. Halley observes, proportional sp.rals about
the polar point. See Rhumb.
SPIRITS ardent. See Alcohol.
SPIRITUALITIE So/a bisliop, are the profits that he

receives as a bishop, and not as a baron of parliament;
such are the duties of his visitation, presentation money,
what arises from the ordination and institution of priests,
the income of his jurisdiction, &c.
SPIT-INSECT, or Cuckow Spit. See Cicada.
SPLACHNUM, a genus of plants belonging to the

class of cryptogamia, and order of musci. The anthe-
rse are cylindrical, and grow on a large coloured apo-
physis or umbraculum. The calyptra is caducous. The
female star grows on a separate stem. There are six
species, the rubrura, luteum, sphsericum, ampullaceuin,
vasculosum, angustatum.
SPITTLE. See Saliva.
SPLEEN. See Anatomy.
SPLICING, in the sea-language, is the untwisting the

ends of two cables or ropes, and working the several
strands into one another by a fidd, so that they become
as strong as if they were but one rope, &c.
SPONDEE, spondtzus, in ancient poetry, a foot con-

sisting of two long syllables, as omnes. Some give the
appellation spondaic to verses composed wholly of spon-
dees, or at least that end with two spondees; as,

Constitit, atque oculu Phrygia agnrim circuroipexit

SPONDI ;S, hoS-p{um, a genus of the decandria pen-
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tagvnia class of plants, the flower of wbich consists of

fivi ovated, plane, and patent petals; ami its fruit is an

oval berry, containing (our nuts in each cell. It is

called monbin by Plumicr. There, are four species,

trees of the \> est Indies.

SFONDYLUS, a genus of vermes testacca. The
generic character is, animal a tethys; -shell hard, solid,

with unequal valves; one of the valves convex, the other

rather flat: hinge with two recurved teeth, separated by

a small hollow. There are four species. The goedero-

pus, which lias a shell slightly cared and spinous, inhab-

its the Indian and other seas, and is found in infinite

varieties as to size, thickness, and colours; sometimes

entirely purple, orange, white, or bloom-colour; some-

times marked with various streaks. See Plate CXXil.
Mat. Hist. fig. 373.

SPONGIA, sponge, in natural history; a genus of am
imals belonging to the class of vermes, and order of

zoophyta. It is fixed, flexible, and very torpid, grow-

ing in a varietj of forms, composed either of reticulated

fibres, or masses of small spines interwoven together,

and clothed with a living gelatinous flesh, full of small

mouths or holes on its surface, by which it sucks in and

throws out tiie water.

Fifty species have already been discovered, of which

10 belong to the British coasts. 1. Ocuiala, see Plate

CXXIL Nat. Hist. fig. 374, or branched sponge, is deli-

caelv soft and very much branched; the branches are a

little compressed, grow erect, and often united together.

They have rows of cells on each margin, that project a

little. This species is of a pale yellow colour, from five

to ten inches high. The fibres are reticulated; and the

flesh of the gelatinous part is so tender, that when it is

taken out of the water it soon dries away. It is very

common round the sea-coast of Britain and Ireland. This

description will be better understood by observing that

along the edges, and on the surface of the branches, are

rows of small papillary holes, through which the animal

receives its nourishment. 2. Cristata, or cock's-comb

sponge, is flat, erect, and soft, growing in the shape of

cock's combs, with row sol* I ittie holes along the tops, wbich

project a little. It abounds on the rocks to the eastward

of Hastings in Sussex, where it may be seen at low wa-
ter. It is commonly about three inches long, and two
inches high, and of a pale yellowish colour. When put

into a glass of sea-water, it has been observed to suck

in and squirt out the water through little mouths along

the tops, giving evident signs of life. 3. Stuposa, tow-

sponge, or downy branched sponge, is soft like tow, with

round branches, and covered with fine pointed hairs.

It is of a pale yellow colour, and about three inches high.

It is frequently thrown on the shore at Hastings in Sus-

sex. This sponge is so closely covered with a fine down,

that the numerous small holes in its surface are not dis-

cernible. 4. Dichotoma. dkhotomous or forked sponge,

is stiff, branched with round, upright, elastic branches,

covered with minute hairs. It is found on the coast of

Norway, and also, according to Berkenhout, on the Cor-
nish and Yorkshire coasts, it is of a pale yellow colour;

and lull of very minute pores, guarded by minute spines.

5. I. reus or tomentosa, stinging sponge, or crumb-of-
brrad sponge, is of many forms, full of pores, very brit-

tle and soft, and interwoven with very mjnute spines.

It is full of small protuberances, with a hole in each, by
which it sucks in and throws out the water. It is very
common on the British coast, and is frequently seen sur-

rounding fucuses. It is found also on the shores of North
America, Africa, and in the East indies. When newly
taken out of the sea, it is of a bright orange-colour, full

of gelatinous flesh; but when dvy it becomes whitish, and
when broken has the appearance of crumbs of bread. If

rubbed on the hand it will raise blisters; and if dried in

an oven, its power of stinging is much increased, espe-

cially that variety of it which is found on the sea-coast of

North America. 6. Palmata, palmated sponge, is like a
hand with fingers a little divided at the top. The mouths
are a little prominent, and irregularly disposed on the

surface. It is found on the beach at Brighthelmstonc.

It is of a reddish colour, inclining to yellow, and of the
same soft woolly texture with the spongia oculata. 7.

Coronata, coronet sponge, is very small, consisting of a
single tube surrounded at the top by a crown of little

spines. The tube is open at the top. The rays that com-
pose the little crown are of a bright shining pearl-colour;

the body is of a pale yellow. It has been found in the

harbour of P^msworth, between Sussex and Hampshire
8. Botryoides, grape sponge, is very tender and branch-

ed, as if in bunches: the bunches are hollow, and are

made up of oblong oval figures having the appearance of

grapes; and each bunch is open at top. This species is

of a bright shining colour. The openings at the top are

evidently the mouths h> which tin animal imbibes and
discharges moisture, ^\ilen the surface is very much
magnified, it appears covered with little masses of tri-

ple, equidistant, shining -spines. 9. Lacustris, creeping
sponge, has erect, cylindrical, and obtuse brandies, it

is found in lakes in Sweden and England. 10, Fluviatilis,

river sponge, is green, erect, brittle, and irregularly

disposed in numerous branches. It abounds in many
parts of Europe, in the fresh rivers of Russia and En-
gland, but particularly in the river Thames, itscarcely

exhibits any svmptoms of life, and is of a fishy smell:

it; pores or mouths are sometimes filled with green ge-

latinous globules. It differs very little from the lacustris.

So early as the days of Aristotle, sponges were suppos-

ed to possess animal life; the persons employed in col-

lecting them having observed them shrink when torn

from the rocks, thus exhibiting symptoms of sensation.

The same opinion prevailed in the time of Pliny; but no

attention was paid to this subject till count MarsIgH ex-

amined them, and declared them vegetables. Dr. Pey-
sonell, in a paper whi< h he sent to the Royal Society in

the year 1752, and in a second in 1757, affirmed they

were not vegetables, but the production of animals; and
has accordingly described the animals, and the process

which they performed in making the sponges. Mr. Ellis,

in the year 1762, was at great pains to discover these

animals. For this purpose he dissected the spongia urens,

and was surprised to find a great number of small worms
of the genus of nereis or sea scoh-pendra, which had

pierced their way through the soft substance of the

sponge in quest of a safe retreat. That this was really

the case, he was fully assured of, by inspecting a num-
ber of specimens of the same sort of Sponge, just fresh

from the sea. He put them into a glass filled with sea-

water; and then, instead of seeing any of the little ani-
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tn?U which Dr. Peysonell described, he observed the

papilla or small holes wilh which the papillae are sur-

rounded contract and dilate themselves. He examined

another variety of the same species of sponge, and plain-

ly perceive the small tubes inspire and expire the water.

He hen-fore concluded, that the sponge is an animal,

and that the ends or openings of the branched tubes are

the mouths by which ii receives its nourishment, and

discharges its excrement.

SPONGIOSE, in anatomy, an appellation given to

several parts of the body.

SPONSORS. See Godfathers.
SPONTANEOUS, or Equivocal, Generation.

See Equivocal Generation.
SPONTOON, is a weapon much like a halberd, for-

merly used instead of a half-pike, by the officers of foot.

WV-n the spontoon was planted, the regiment halted;

when pointed forwards, the regiment marched; and when
pointed backwards; the regiment retreated.

SPOONBILL. See Platalea.
SPOONiNG,Jn the sea-languge, is said of a ship,

which being under sail in a storm at sea, is unable to

bear it, and consequently forced to put right before the

wind.

SPOTS, in astronomy. See Macule.
SPOUT. See Water-Spout.
SPRAT. See Clupea.
SPUING, in natural history, a fountain or source of

water, rising out of the ground. See Water.
Origin of springs. The water which falls on the sur-

face of the earth, in rain, snow, &c. penetrates its sub-

stance till it meets with a stratum of clay, stone, or some
other matter, which stops its descent; it then glides late-

rally on the stratum which sustains it, and in the direc-

tion to which it Jeans, till meeting with an aperture, it

appears on the surface of the earth in the form of a

spring. As water, like otlier matter, obeys the force of

gravity, and therefore has a tendency to descend; springs

are always lower than the source from which they are

supplied. Springs are most common on the sides and at

the bottom of mountains; they are seldom found quite

at the summit of a mountain, and are rare where a coun-

try is every where level to a considerable distance, be-

cause there the strata are parallel, and do not conduct

the water to any particular point. In order to obtain

water, therefore, in flat countries, it is generally neces-

sary to dig into the earth, when it is found to flow copi-

ously from the sides of the opening, at no great distance

from the surface, When wells are dug in elevated situ-

ations, water is seldom met with till we have dug to a

considerable depth, and got below the general level of

the country.

A curious circumstance occurs in the making of wells at

Modenia and Stiria in Italy. The workmen begin by dig-

ging through several strata or soils, till they come to a
veiy hard kind of earth much resembling chalk; here they

begin their mason work, and build a well, which the} carry
on at their leisure till the} have finished without being in-

terrupted with one drop of water, and without any appre-
hension of not finding it when they come to make the expe-
riment. The well being finished, they bore through the

hard bed of chalk, upon which the well is built, with a
long auger, but take care to get out of the well before
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they draw it out again; which when they have done, the

water springs up into the well, and in a little time rises

to the brim, nay sometimes overflows the neighbouring

grounds. Now* there can be little doubt, that these wa-

ters flow from reservoirs which are collected within the

Appenine mountains, not far from Modena, and taking

their course through subterraneous passages, endeavour

to force their ascent to the same height from which they

descend, wherever they can find a vent.

As all the water which falls in rain has undergone

a natural distillation, it is much more pure when it first

falls, than after it has passed through different strata of

the earth and rises in springs* Spring water is always

found to contain some foreign admixture; if this should

be only an earthy salt, the water is called hard; if it

contains other substances, it then receives the denomi-

nation of mineral water. See Soap.

For intermitting spring, see Hydrostatics,

Hot springs. There is no phenomena which has more
completely baffled the efforts of modern philosophy than
this. The most probable hypothesis (though not satis-

factory) is that the same causes operate to produce
these which produce volcanoes; but that their perma-
nent temperature arises from the inflammatory matter
being confined by an immense pressure, while the heat
may be continued to a considerable degree in the earth,
without exhibiting to our affrighted senses the formida-
ble phenomenon of a volcanic lire. It must be acknow-
ledged that it is in volcanic regions, that tepid waters
are found in the greatest quantity; and it is in these that
they display the most striking phenomena. At Lauger-
yarm, a small lake, two days journey from mount Hecla,
in Iceland, there are hot spouting springs, one of which
throws up a column of water to the height of twenty-four
feet. A piece of mutton and some salmon-trout were
almost boiled to pieces, in six minutes, in one of these
springs. At Geyser in the same island, there are forty
or titty spouting springs within the compass of three
miles; in some the water is impregnated with clay, and
white in its appearance; in some, where it passes through
a line ochre, it is as red as scarlet; in some it spouts
forth a continued stream; in others, at intervals like an
artificial jet-d'eau. The largest which Von Troil ob-
served nad an aperture nineteen feet in diameter, through
which the water spouted, at intervals, ni ie or ten times
a day; round the top of it is a bason, which, togeth sr

with the pipe, is in the form of a cauldron; the margin
of the bason is nine feet higher than the conduit, and
its diameter fifty-six feet. The water was thrown up
in an immense column, at different times, to the height
of from thirty to sixty feet, and one time to the height of
ninety.two feet. Previously to this explosion the earth
began to tremble in three different plans, and a noise
was heard like a battery i < nnon.

Another writer states, that at Geyser, in Iceland,
there springs up a hot water, which upon colling, depo-
sits siliceous earth; and that of this very matter it has
formed for itself a crater in which columns of water, of
a stupendous bulk, alter they have been thrown to the
height of nine

.
feel and upwards, fall, and arc again re-

ceived. The h Lt of the water during the. explosion
cannot be measured: but after it has riscM. aud in
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through a stratum of air ninety feet thick, it raises the

thermometer to 212°, which evinces that the heat in the

bowels of the earth must he much more intense; and at this

we shall cease to wonder when we consider, that in this

case the subterraneous fire acts upon the water in caverns

Closed up by very thick strata of stones, an apparatus

far more effective than Papin's digester. The crater

was at first undoubtedly formed, and is daily strength-

ened, by siliceous earth, which quits the menstruum on
its being cooled, falls down and, being in somewhat a

like soft stale, concretes.

About sixty yards' from the shore of the island of Is-

chia, at a place called St. Angelo, a column of boiling

water bubbles on the surface of the sea with great force,

and communicates its heat to the water of the sea near

it. it boils winter and summer, and is of great use to

the inhahitans in bending their planks for ship-building,

&c. The fishermen also frequently employ this curious

cauldron to boil their fish. Near the shore of tins island

sir William Hamilton found, when bathing in the sea,

many spots where the sand was so intensely hot under

his feet as to oblige him hastily to retire.

There is also a boiling spring near Viterbo, in the

Roman state, cailed the Bullkame. It is a circular pool

of about sixty feet in diameter, and exceedingly deep,

the water of which is constantly boiling. It is situated

in a plain surrounded by volcanic mountains. A stony

concretion floats on the surface of the pool, which being

carried off by the superfluous water, is deposited, and is

constantly forming a iabes or tufa, of which the soil all

around the pool is composed.
These fountains are best accounted for by supposing

the pipe or conduit to communicate with a large reser-

voir of water, which being subject to the heat of a "vol-

canic fire, the steam generated in the reservoir by the

boiling of the water acts forcibly on the w ater in the shaft

or pipe, and ejects it by its elastic force in the form of a

Fountain, which will act with more or less vigour accord-

ing to the degree of heat, and occording to the resistance

which the water encounters in its passage.

The most singular circumstance is the number of these

springs which arc found in almost, every country; and
even in those countries which have long ceased to be vol-

canic. England itself has its tepid springs, and those of

Bath, Buxton, cVc. are well known. Camden mentions,

a well near Wigan, in Lancashire, which was called

the burning well. If a candle was applied to its surface,

he saj s, a flame was excited like that of ardent spirits

set on fire, and the heat and inflammation thus excited

would continue sometimes for the space of a whole day,

and were sufficient to boil eggs, and even meat. Cam-
den however mentions the well as having lost its inflam-

mable property in his time; but he notices two others

of a similar description, one in the same neighbourhood,

and another in Shropshire. Should, then, the fact be as

it is related by Camden, the philosophic leader will not
Cud it difficult to explain (because. The country where
the well is, or was situated, abounds in coals. The well
is therefore impregnated with naphta, or some bitumi-
nous vapour; this, upon the application of an ignited
body, is capable of inflammation, and can even commu-
nicate a considerable portion of heat to the water of the
well itself. There is no proof, however, that the Bath or

2
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Buxton waters are impregnated with any bituminous
matter, though coals arc plentiful in the neigl (•

and as these waters contain a sn. all portion ol ir >n,

there is reason to suppose them connected with b »f

pyrites, or possibly with a latent subt< rraneous tin •.. in
the whole we are not sufficiently acquainted with

I ru
ternal parts of the earth to account satisfactorily h>r
these and other phenomena of a similar kind; and what-
ever is advanced in the way of theory on these topics
should be advanced with becoming diffidence, audi,
with a view of exciting the attention and curiosity of
others, than for the purpose of establishing a system un-
sanctioned by experiment, or building a reputation on
the fallible basis of mere hypothesis. See Watisks. Mi-
neral.

Spring, in mechanics, denotes a thin piece of tempered
steel, or other elastic substance; which being wound up,
serves to put several machines in motion In its elasticity
or endeavour to unbend itself: such is the spring of a
clock, watch, &c.
The spring of a lock, gun, or pistol, is a piece of ste< I,

violently bent; which, being set at liberty, beats back the
bolt of the lock, or strikes down the cock.

SPRINGING of a mast, in the sea language, is when
it cracks, but is not broken in any part of it; as the part-
ners, hounds, &c.
SPRUCE- BEER, a cheap and wholesome liquor,

which is thus made: Take of water sixteen gallons, and
boil the half of it. Put the water thus boiled, while in
full Inat, to the c*ld part, which should be previously put
into a barrel, or other vessel; then add sixteen pounds of
treacle or molasses, with a few table-spoonfuls of the es-
sence of spruce, stirring the whole well together; add
half a pint of yeast, and keep it in a temperate situation,
with the bung-hole open for two days, till the fermenta-
tion is abated. Then close it up, or bottle it off, and it

will be fit for drinking in a few days afterwards. In
North America, and perhaps in other countries, where
the black and white spruce-firs abound, instead of adding
the essence of the spruce at the same time with the mo-
lasses, they make a decoction of the leaves and small
branches of these trees, and find the liquor equally good.
Ii is a powerful antiscorbutic, and may prove very useful
in long sea-voyages.
SPuNGE. See Spongia.
SPUN GIN G, in gunnery, the cleaning a gun's inside

with a spunge, in order to prevent any sparks of fire

from remaining in it, which would endanger the life of
him who should load it.

SQUALUS, the shark, a genus of fishes of the order
nantes. The generic character is; mouth situated be-
neath the anterior part of the head, with numerous teeth
disposed in rows. Spiracles on each side the neck, in
most species five in number, of a similunar shape. Body
oblong, somewhat cylindric. The animals of this genua
are said to be much rarer in the Baltic than in any other
sea: they are viviparous, and are observed to produce
more young at a time than the rays, but each included, as

in those fishes, in a quadrangular capsule or involucrum,
each extremity of which is extended into a long, contort-

ed, cartilaginous thread of great length. Many of the

sharks are said to emit a phosphoric light during the

night: they are chiefly of a solitary nature, and, in gene-
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ral, devour with indiscriminating voracity, almost every

animal substance, whether living or dead; some few spe-

cies however arc observed to feed chiefly on fuci and oth-

er marine vegetables. There are 34 species, the most

remarkable of which are,

1. Squalus charcharias. White shark. The great or

white shark, so remarkable for its vast size and its pow-
ers of destruction, is an inhabitant of most parts of the

globe, though much more frequently seen in the warmer
than the colder latitudes: it is said to reside principally

in ihc depths of the ocean, whence it rises at intervals in

order to prowl for prey, and is considered as the most vo-

racious of all the inhabitants of the deep. It arrives at

the length of more than thirty feet, and is of a somewhat
thicker or broader form than most of the genus: the head
is of a depressed shape, and broad; terminating in front

in an obtusely pointed snout: the mouth is of vast width,

and furnished on the margin of each jaw with from three

to six rows of strong flat, triangular, sharp-pointed, and
finely serrated teeth, which are so imbedded in their in-

vesting cartilage as to be either raised or depressed at

pleasure: the tongue is broad, thick, and cartilaginous,

and the throat extremely wide: the eyes, as in most of

the genus, of a blueish or greenish cast, rather small, and
half overhung by their skinny veil: the pectoral fins are
large, strong, broad, and pointed: the first dorsal fin mo-
derately large, somewhat falcated behind, and pointed:

the second is situated very low on the hack, near the ori-

gin of the tail, which is slightly lengthened, and of a bi-

lobate shape, the upper lohe or division slightly pointed,

and the lower or terminal lobe rather rounded: so great

is the strength of (his part, (hat even a young shark of

about six feet in length is able by a stroke of its tail 1o

break a man's leg; it is usual therefore with sailors to

cut off the tail the instant they drag a shark on board:

the anal fin is placed somewhat beyond the middle of the

abdomen, and is of moderate size, and of a somewhat
square outline: the general colour of the whole animal is

a pale or whitish ash, darker or browner on the upper
parts: the mouth is situated considerably beneath the front,

for which reason the animal is said, like most others of

this genus, to be obliged to turn on its back, or rather

side, in order to seize its prey.
" Sharks (says Mr. Pennant) are the dread of sailors

in all hot climates, where they constantly attend the

ships, in expectation of what may drop overboard: a
man that has that misfortune perishes without redemp-
tion: they have been seen to dart at him like gudgeons
to a worm."' They are said to attack negroes in pre-
ference to Europeans, and are observed in particular to

attend with unremitting assiduity the passage of the
slave-ships from the coast of Africa to the West Indian
islands, and, as Cepede very "happily and justly observes,
may he considered as forming a proper escort to the
cruel conductors of those must accursed vessels. «A
master of a Guinea-ship (says Pennant) informed me that
a rage of suicide prevailed among his new-bought slaves
from a notion the unhappy creatures had. that alter death
they should be restored again to their families, friends,
and country. To convince them that at least they,
should not reanimate their bodies, he ordered one of
their corpses to be tied b\ the heels to a rope, and low-
ered into the s:a; and though it was drawn up again as

fast as the united force of the crew could be exerted, jot

in that short space the sharks had devoured every part

hut the feet, which were secured at the end of the cord.*'

The shark does not spare even its own species. A Lap-
lander, according to Leems, had taken a shark, and fas-

tened it to his canoe; hut soon missed it, withont being

able to guess how: in a short time afterwards he caught
a second of much larger size, in which, when opened,

he found the one he had lost.

The internal parts of the shark present many re-

markable particulars: the brain is small: the heart fur-

nished with one ventricle and one auricle, which latter is

of very large size, and receives the vena cava. In the

stomach and intestines, according to Commerson, are

usually found a great many taenia? or tape-worms, which
not only infest the cavities of these parts, but even pen-
etrate into and lodge themselves between the interior

coasts: these animals, therefore, by their vesication and
motions, must be supposed to aggravate the natural vo-

racity of the shark, and to impel it to engorge a large

quantity of food, in order to allay the sensations excited

by these internal enemies: the milt, in the male fish, is

disposed into two portions, and equals the length of
about a third of the whole animal; and in the female tho
ovaries are of similar length. DurUig the breeding-
season, which takes place at different periods in differ-

ent climates, the sharks are observed to approach the
shores, in order to deposit their young in the most fa-

vourable situations: these are discharged, to the num-
ber of two or three at a time, still adhering to the cap-
sule in which they had been before inclosed, and are ex-
cluded before the young animal has had time to break
from it: the length of the new-hatched shark does not
exceed that of a few inches.

2. Squalus maximus, basking shark. This is a very
large species, scarcely, if at all, inferior in size to the
white shark; its length, according to Mr. Pennant, be-
ing from three to twelve yards, and even sometimes more.
Great numbers of this species of shark were observed
to visit the bays of Caernarvonshire and Anglcsca iu
the summers of 1756 and a few succeeding years: con-
tinuing there only during the hot months, and quitting
the cost about Michaelmas. They appear in the firth of
Clyde, and among the Hebrides, in the month of June,
in small shoals of seven or eight, but more frequently in
pairs; and depart again in July. They had nothing
(says Mr. Pennant.) of the fierce and voracious nature
of other sharks, and were so tame as to suffer them-
selves to be stroked: they generally lay motionless on
the surface, commonly on their bellies, but sometimes,
like tired swimmers, on their barks: their food seemed to
consist entirely of sea- plants, no remains of fish being
ever discovered in the stomachs of numbers that were
cut u\), but the half-digested parts of algae, &c." Lin-
nseus says they feed on medusa?.
Mr. Pennant adds, that a shoal of this speci-s will

permit a boat to follow them without accelerating their
motion till almost within contact, when it is usual for the
harp mner to strike his weapon into them as near the
gills as possible; but that they are often so insensible as
not to move till the united Strength of two men has farc-
ed in the harpoon deeper. As soon as they perceive
themselves wounded, they fling up their tail, and plunge
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headlong to flip, bottom, ami frequently coil the rope

round them in their agonies, attempting to disengage
the harpoon IVotn them by rolling on the ground, for it

is often fouVl greatly bent* As soon as they discover

that their efforts are in vain, they swim away with amaz-
ing rapidity, and with such violence, that there has been

an instance of a vessel of seventy tons having been tow-
ed away against a fresh gale: they sometimes ran off

with two hundred fathom of line, and with two har-

poons.in them, and will employ the fishers for twelve,

and sometimes for twenty-four boors, before they are

subdued: when killed, they are either bawled on shore,

or, if at a distance from land, to the vessel's side: the

liver (ihe only useful part) is taken out, and marked
out, and melted into oil in kettles provided for the pur-

pose. A large lis h will yield eight barrels of oil, and
two of useless sediment. The fishers observed on these

sharks a sort of leech, of a reddish colour, and about two

feet long, but which fell off when the fish was brought

to the surface of the water, and left a white mark on the

skin.

3. Squalus catulus. Spotted shark. Lesser spotted

dog-fish. Habit rather slender: length from two to three

feet; head large; snout prominent, and slightly pointed;

skin rough; body cylindric; colour pale brick-red, mark-
ed with very numerous, small, rounded, blackish, or

dusky spots; abdomen whitish; both the dorsal fins placed

much nearer to the tail than the head; ventral fins con-

nate, large, and of a slightly pointed form; anal fin

small; tail long, bilobate, with the lower lobe continued

to a considerable distance beneath. Native of the Euro-

pean seas: a very voracious animal, praying on the

smaller fishes, crabs, &c. According to Pennant it breeds

from nine to thirteen young at a time, is very numerous

on our own coats, and very injurious to the fisheries: the

liver is said to be highly noxious, causing long-continu-

ed stupor, succeeded by an universal itching, with a to-

tal desquamation of the cuticle.

4. Squalus stellaris. ttock shark, or greater spotted

dog fish. The general colour of this animal is a reddish

grey, with round, unequal, blackish spots scattered over

the whole body. The male and female, are said to differ

as to the disposition of spots. Native of the European
seas, generally frequenting rocky places, and preying on

various mollusca and Crustacea. Its skin is used in com-

merce for the same purposes as those of other small

sharks, and the ilesh is esteemed somewhat more eatable

than that of the former species. In Edwards's figure

ofthe young of this fish, the body is represented as barr-

ed across*the ba> k with several broad brown bands.

5. Squalus ocellatus. Ocellated shark. Length about

two feet and a half: colour ash-brown, with a few scat-

tered dusk) spots; back crossed by a few dusky bands;

abdomen greenisb-grev: teeth numerous, small, sharp,

compressed, ami dilated at the base: pectoral fins round-

ed, and of a dusky or blackish colour, edged with white;

first dorsal fin situated beyond the ventral, marked at its

anterior edge with two black spots, and emarg dated

behind; second of similar shape, but smaller: anal I'm

placed very near the tail, whim is slightly sublobate.

Native of the southern Pa ific: observed about the coasts

ot New Ilollaud during the first voyage oi sir Joseph

Banks.
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6. Squalus zygrena. Hammer-headed shark. Per.

baps the most deformed of all the marine animals. Length
from five to fifteen or seventeen feet: habit rather slen-
der; body subcylindric head dilated on each side to a
great extent, the eyes, which are very large, being plac-
ed at each extremity; mouth beneath, as in other sharks:
teeth sharp, denfn ulated on each side, and disposed in

three rows in each jaw; first dorsal fin rather large, of a

somewhat falcated shaped, and plaeed towards the up-

per part of the hack; the second much smaller, and
situated near the tail, which is rather short than long,

and lobed beneath, the fin running on nearly as far as
the vent; colour brown above, paler or whitish beneath.

Native of the Mediterranean and Indian seas, where it

is scarcely less voracious and f rmidable than even the

white shark itself; attacking such as are accidentally ex-
posed to its fury, or are incautiously bathing or swimming
in its neighbourhood. It is observed about the coasts of

the southern islands, and particularly of Otaheite, where
the natives, trusting to their dexterity in swimming,
appear to hold it in but little dread, since they bathe
without apprehension in places known to be infest-

ed by it. This fish is said to produce about ten or four-

teen young at a birth. See Plate CXXI1. Nat. Hist.

fig. 375.

7. Squa'us pristis. Saw-snouted shark. The saw-
fish is a h.»ge species of shark, growing to the length of

fifteen feet jr more; the head is slightly flattened at the

top, and is produced in front into a very long, flat,

straight, and slightly tapering bony snout, covered, like

the rest of the animal, by minute scales: along the edges
project a great number of very strong, large, slightly

flattened, and very sharp pointed toothlike process: the

mouth, as in other sharks, is placed beneath, and is fur-

nished on the edges of the jaws with several rows of

small and somewhat blunt teeth, paving the lips, as in

some of the rays. The habit of the fish is rather slender;

the body convex above, and somewhat flattened beneath;
the dorsal fins placed as in the squalus acanthias and
several others. The saw-fish is an inhabitant of the

Mediterranean and northern seas, and was known to the

ancient writers by the title of pristis. In the embryo ani-

mal the edges of the snout are observed to be nearly

smooth, or but slightly undulated by the projection of the

incipient teeth or processes, which are supposed to be of

very quick growth.
SQUARE. See Geometry.
Square number, the product of a number multiplied

into itself.

Square, in the military art, a particular formation in-

to which troops are thrown on critical occasions; parti-

cularly to resist the charge of cavalry.

Square, solid, is a body of foot, where both ranks

and fibs are equal. It was formerly held in great es-

teem; but when the prince of Nassau introduced the hol-

low squat e, this was soon neglected.

Square, hollow, is a body of foot drawn up. with an

empty space in ihe renin-, for the colours, drums, and

baggag , facing every way to resist the charge of the

horse.

Square, oblong, a square which is not at right angles,

but represents the figure of an oblong, whose sides arc
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Unequal. Thus as eight companies of equal numbers
would form a perfect square, ten make an oblong.

Square, ptrfect, a square whose sides are equal and at

right angles. The perfect square, in the formation of

troops, seems best calculated for military movements and

arrangements. Battalions, for instance, which are com-
posed of eight companies, with one hundred rank and

file in each, are equal to every species of disposition.

It is upon this principle, we presume, that the French
have distributed their infantry. British regiments, on
the contrary; consist of ten companies, und are so com-
posed that no square of this kind can be formed. This
is manifestly a defect in our system. It is indeed reme-
died by the grenadier and light infantry companies be-

ing occasionally detached, or cast into separate battal-

ions; so that the remaining companies, by being told

off, are brought to eight equal parts.

Square root. See Algebra, and Arithmetic.
SQUIP.UKL. SeeScirRus.
STACHYS, a genus of plants belonging to the class

of didyuamia, and order of gymnospermia; and in tiie

natural system arranged under the 42d order, verticil-

latae. The upper lip of the corolla is arched, the lower
lip reflexed, and the larger intermediate lacinia is mar-
ginated. The stamina, after shedding the farina, are bent

towards the sides. There are 24 species. Four only are

natives of Britain; viz. 1. Sylvatica, hedge-nettle. The
plant is hairy all over, erect, a yard high, and branched.

The Whole plant has a strong fetid smell. It grows com-
monly in woods and shady places, and flowers in July
or August. It will dye yellow. 2. Palustris, clown's

all-heal. The roots are white and tuberous. The stalk

is branched at the bottom, and fwo or three feet high.

The flowers arc red or purple. This plant has a fetid

smell and bitter taste, and is reckoned a good vulnerary.

It grows on the sides of rivers and lakes, in low moist

grounds, and sometimes in corn-fields. 3. Germanica,
base horehound. The stem is downy, and about two feet

high. The leaves are white, downy, wrinkled, and in-

dented. The flowers are white, purplish within, and
grow in multiflorous whorls. It grows in England. 4.

Arvensis, corn-stachys, petty iron wort, or all-heal. The
stalk is ten or twelve inches high, square, branched, and
hairy. It is frequent in corn-fields, and grows from June
to August.
STADIUM, an ancient Greek long measure, about a

furlong.

STjEHELINA, a genus of plants belonging to the

claseof syngenesia, and order of polygamia aequaiis; and

in the natural system arranged under the 49th order,

composite. The receptacle is paleaceous, the chaff be-

ing very short; the pappus is branchy, and the antherse

caudated. There are to species, the gnaphaloidea, dubla,

arli' reseens, fruticosa, ilicifolia, corymbosa, chamte-
jm '^ c, imbricata, spinosa, and hastila.

STAG. See Cervus.
Stag-berths. 1 See LrcANUs.
STALACTlTJEj or Stalactaokia, stony concre-

tions resembling icicles, in natural history, or crystal-

line spars formed into oblong, conical, round, or irregu-

lar bodies, composed of various crusts, and usnall} found
banging in form of icicles from the roofs of grottoes,

&,c. See Siwr.

Of this class there are various species: as the hard.,

white stalactite; the white, shatter? stalactite; and
the \ellow. shatter/, crystalline stalactite. See Plate

CXXXII. Nat. Hist. fig. 384.

STALAGMITIS, a genus of the monoecia order, in

the polygamia class of plants; and in the natural method
ranking under the 58th order, tricocc®. The calyx is

either quadriphyllous or hcxaphyllous: the corolla con-
sists of lour or of six petals; the receptacle is fleshy, and
somewhat square-shaped; the filaments about 30. In
the hermaphrodite flower the stylus is short, thick, and
erect; the fruit is a berry of a globular shape, unilocu-

lar, and browned with the stylus and stigma: they con-
tain three oblong jointed triangular seeds. Of this there
is only one species, viz. the cambogioides, a native of
the East Indies and of the warmer parts of America.
From this plant is obtained the gutta cambogia, or gum
gamboge of the shops. See Gum resins, and Gamboge.

Till very lately botanists were at a loss for the true
nature of the plant which yields this gum. Koenig, a
native of Ireland, and an excellent botanist, travelled
over a great part of India, and collected a great number
of new plants, and among the rest the stalagmitis These
he bequ- thed to sir Joseph Banks.
STALK. See Botany.
STAMINA. See Botany.
Stamina, in the animal body, are defined to be those

simple oiiginal parts, which existed first in the embryo.
See Physiology.
STAMP DUTIES, a branch of the public revenue,

raised by requiring, that all deeds or documents, in or-
der to be valid, shall be written on paper or parchment
bearing a public mark or seal, for which a tax is paid.

Stamp-duties are said to have originated in Holland,
and were introduced into England in 1671, by « an act
for laying impositions on proceedings at law:" these du-
ties were very numerous, and were at first granted for
nine years; they were afterwards continued for three
years from 1680, when, in consequence of the unfortu-
nate jealousies between the crown and parliament, they
were suffered to expire. It was not long, however, be-
fore the necessities of the government caused this mode of
taxation to be again resorted to a^ a source of revenue more
to be depended on than some of the taxes which then ex-
isted: an act was accordingly passed in 1694. for impos-
ing several duties upon vellum, parchment, and paper,
which may be considered as the commencement of the'
present stamp-office, as a particular set of commissioners
were then appointed for managing the duties; and about
four years after, several new duties were granted, to con-
tinue for ever, to which numerous additions have at dif-
ferent times been since made.
The total gross produce of the stamp-duties, in the

year 1713, was 107,779/.. the charges of management of
which amounted to [4,2961.. leaving a uetl produce of
onlv 93.483/. In 1723. the net' produce had increased
to I30.4(i!;/.; and it seldom exceeded this amount till

1757, when some new stamp duties were imposed, by
which the total nett amount of this revenue was increased
to 267,725/.: in 1766 it amount, d to 2S5,266/.; and no
material additions were made till towards the conclusion
of the American war. In 1782, a duty was imposed oh
fere-insurances, which, though not actually collected by
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mrans of stamps, was classed with the stamp-duties. In

1784, additional duties were laid on gold and silver plate.

In 1785, duties were laid on post-horses, quack medi-

cines, game-licences, attorneys' licences, and pawnbro-

kers; all of which were deemed stamp-duties, and con-

siderably augmented the annual amount. But a far great-

er increase took place in the course of tbe war which be-

gan in 1793, during which new stamp-duties were im-

posed on receipts, bills of exchange, attorneys' articles,

sea- insurances, licences to wear hair-powder, horse-deal-

ers' licences, legacies, hats, stage-coaches, deeds, ar-

morial bearings, small notes, medicines, and several other

articles, which soon increased this branch of the revenue

to more than double its former amount; and it is a mode
of taxation which it is in general so difficult to evade,

and is attended with such a comparatively small expense

in collecting, that there can be little doubt that it will be

extended as far as possible.

Total gross produce of the stamp-duties of Great Bri-

tain, in the jcar ending 5th January 1806:

England and Wales J 3,951,616 8 6|
Scotland 262,669 4 3|

14, 194,285 12 10|

This amount is subject to various deductions, as, the

charges of management, discounts, and other parliamen-

tary allowances, the cost of parchment and paper for the

country distributors, an allowance to tbe two universi-

ties on almanacks, and many incidental expenses, which
reduced the actual nett produce paid into the exchequer
to the following sums:

England and Wales I 3,672,793 5 2

Scotland 246,170 17 2

3,918,964 2 4

The expense of collection amounted to 3/. 5s. per

cent, on the gross revenue, or Si. 9s. 5d. per cent, on the

nett produce, which is considerably less than the manage-
ment of this branch of the public income amounted to a

few years back.

The total gross produce of the stamp-duties of Ireland

for the year ending 5th January 1806, was 501.943/. 9s.

10ia\, and the nett sum paid into the exchequer 456,535/.

lis. 41.'/.; the expense of collection amounted to 5/. 0s.

Id. per cent, on the gross produce, or 5/. 7s. 6|(/. per

cent, on the nett produce.

The following are the stamp-duties at present in lorcc:

Actions, entry of, in inferior courts, for 40s. and up-

wards, Is. 6d. 12 Geo. c. 22.

Acts. See Notarial Acts.

Adjudications, apprisings, charter, resignation, clare-

constat, cognition of heirs, heritable right, confirmation,

novodamus, principal and original instrument of surren-

der, retour, sasine, and service in Scotland, 9s. 6d. 37

Geo. III. c 90.

Administration. See Probate.

Admirality, or cinque-ports. Any answer exhibited

in these courts, 7s. 41 Geo. III. c. 86.

Any libel, allegation, deposition, or inventory, ex-
hibited in the courts of admirality or cinque-ports, 5s.

57 Geo. III. c 90.

Any copy of any citation, monition, or answer, made

in the courts of admiralty or cinque-ports, 5s. 57 Geo.

III. c. 90.

Any copy of any libel, allegation, deposition, or in-

ventory, exhibited in the courts of admirality or cinque-

ports, 5s. 37 Geo. III. c. 90.

Any personal decree, warrant, or monition, in any
court of admiralty, or the cinque-ports, or any copy
thereof, 10s. 27 Geo. III. c. 90.

Any sentence given in the courts of admiralty or

cinque-ports, or any attachment made out by the same,

or relaxation thereof, 1/. 37 Geo. III. c. 90.

Any sentence or final decree exhibited in the courts

of admiralty or cinque-ports, or any copy thereof, 4s.

37 Geo. III. c. 90.

Admission into corporations or companies, 8s. 37
Geo. III. c. 90.

Admission into any inn of chancery, 4/. 2s. 37 Geo.
III. c. 90.

Admission into any of the four inns of court, 16/. 4s.

87 Geo. III. c. 90.

Admittance of tellow of college of physicians, attor-

ney, clerk, advocate, proctor, notary, or other officer of

any court whatsoever in Great Britain, except under
10/. per annum, 16/. 37 Geo. III. c. 50.

Advertisement in newspapers, 3s. 37 Geo. III. c. 50.

Advertisement in periodical pamphlets, 3s. 29 Geo.
III. c. 50.

Advocate. See Admittance.
Affidavit in any court of law or equity, at Wesminster,

or in any court of great session for the counties in Wales,
or in the court of the county palatine of Chester, or

copies thereof, 2s. 35 Geo. III. c. 30.

Affidavits in inferior courts, Is. 35 Geo. III. c. 30.

Agreements (except where the matter of agreement
shall not exceed twenty pounds, and also except those

for lease at rack rent) of messuages under five pounds,
those for hire of labourers, artifiers, manufacturers or

menial servants, and those relating to sale of goods, &c.

10s. 37 Geo. III. c. 90.

No memorandum or agreement written upon an un-

stamped paper shall be deemed void, in case it is stamp-
ed at the head ofhee and the duty paid within 21 days af-

ter the same shall have been entered into.

Allegation. See Citation.

Almanack, book or sheet, Sd. 37 Geo. III. c. 90.

Answer in court of equity. See Bills, copy.

Answer, sentence, and final decree, in ecclesiastical

courts, and copies thereof, and copies of citation or mo-
nition, 2s. 23 Geo. III. c. 58.

Appeal, writ of. See Certiorari.

Appeal from the admiralty, arches, or prerogative

courts of Canterbury or York, 12/. 37 Geo. III. c. 90.

Appearance on common bail, in the courts at West-
minster, great sessons, or counties-palatine, Is. 6<Z. 32

Geo. II. c. 35. In all other courts, Is.

Appearance on special bail, 2s. 10 W. III. c. 25.

Apprentices. The stamps upon apprentices' inden-

tures amount to 25s. for each indenture, except parish-

apprentices, or charity-children, for whom a sixpenny

stamp is sufficient. Also where the fee given widi the

apprentice does not amount to 10/. each indenture is sub-

ject to a stamp of 15s. only. Sec Deeds.

And if a fee is given with an apprentice, clerk, or scr-
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Y.ant, bound or articled for a term of years, the follow-

ing duly must be paid in respect of such fee:

From 1/. to 50/. sixpence for every pound.

All above 50/. and upwards, Is. for every pound; to

lie paid by the master or mistress.

The full sum given must be set down in the indentures,

or forfeit double the amount if the deception can be dis-

covered.

And the indentures must be brought to the stamp-

office: if executed within the bills of mortality, within

on month; or if executed in the country, to their

agents within two months after binding, and the duty

paid, or the indentures become void, and forfeit 50/. be-

sides.

Apprisings. See Adjudication.

Articles of clerkship. See Attorneys' clerks.

Assignments. See Deeds.

Assignments of bail bonds, Is. 10 W. III. C. 25.

Assurance of houses and policy. See Insurance.

Attachment in admiralty or cinque-parts, 1/. 37 Gao.

III. c. 90.

Attested copies. See Copy.
Attorney, letter of. See Deeds.
Attorney, admittance of. See Admittance.

Every solicitor, attorney, notary, proctor, agent, or

procurator, practising in any of the courts at Westmin-

ster, ecclesiastical, admiralty, or cinque-port courts, in

his majesty's courts in Scotland, the great sessions in

Wales, the courts in the counties palatine, or any other

courts holding pleas to the amount of 40s. or more, shall

take out certificates annually, upon which there shall be

charged, if the solicitor, *cc. reside in any of the inns of

courts or in London, Westminster, South wark, St. Pan-

cras, St. Mary-le-bonr, or within the bills of mortality,

a stamp-duty of 5/.; in any other part of Great Britain,

3/. 25 Geo. III. c. 80.

And evevy solicitor, attorney, notary, proctor, agent,

or procurator, in any court in England, holding pleas

of 40s. shall annually, between November 1 and the end

of Michaelmas term, deliver at the head office for stamps,

a note containing his name and place of abode; and

thereupon, and upon payment of the duties in respect of

his abide, ever\ such person shall be entitled to his cer-

tificate, to be issued by the commissioners of stamps,

or their proper officer. 37 Geo. III. c. 90.

And every such certificate so obtained, shall be enter-

ed \wlh the proper officer of the court where the party

sh;»!l practise, who shall be paid Is. for the entry, and
tin- books of such entry may he inspected by all per-

sons gratis.

And t v< vy such certificate shall bear date the 2d day
ofNovember, and shall cease on the 1st day of Novem-
ber next following.

Persons who shall, from and after the 1st day of No-
vember, 1797, act without obtaining a certificate, or

Without entering the same as aforesaid, or shall deliver

in to an} person at the stamp-office any account of a
residence with intent to evade the higher duties, shall

1'otu'i 50/. and be incapable of suingJl'or any fees.

And every person admitted, sworn, inrolled, or re-

gistcrc I in any of the courts, who shail neglect to obtain

bis certiorate in manner aforesaid for the space of one
whole year, shall from thenceforth he incapable of prac-

tising in his own name, or in the name of any other; but

the courts mav re-admit him on payment of the duty ac-

crued since the expiration of his last certificate, and such

further sum as the court shall order by way of penalty.

And by 39 and 40 Go. III. c. 72. from and after No-

vember 1, 1800, every person who shall act as a public

notary, or use or exercise the office of a notary in any

manner, or do any notarial act whatsoever, without

having been dulv admitted in the court where notaries

are usually admitted, and without having delivered in

his name and usual place of residence, and taken out

such certificate as is directed by the acts, shall forfeit 50/.

and be incapable to do any act as a notary-public, or

recover any fee.

Attorneys' clerks. By 34 Geo. III. c. 14. there shall

he paid for every contract in writing, whereby any per-

son shall become bound to serve as a clerk, in order to

his admission as a solicitor or attorney, the additional

duties following, viz. For every piece of vellum, parch-

ment, or paper, upon which shall be written any such

contract, whereby any person shall become bound to

Serve as a clerk as aforesaid, in order to his admission

as a solicitor or attorney in any of the courts at West-

minster, there shall be charged a stamp-duty of 100/.

And in order to his admission as a solicitor or attor-

ney in any of the courts of great session in Wales, or in

the counties palatine of Chester, Lancaster, or Durham,
or in any court of record in England, holding pleas to the

amount of 40s. and not in any of the said courts at West-
minster, there shall be charged a stamp-duty of 50/.

Award, 105. 37 Geo. III. c. 90.

Bail-bonds, and assigments thereof, Is. 10 W. IIL
C. 25.

Beneficial warrant undersign manual (except for navy,
army, or ordnance), l/. 5s. 37 Geo. III. c. 90.

Bill of exchange, promissory or other note, draft, or
order, where the sum amounts to 42s. and does not ex-
ceed 51. 5s., 6d. 41 Geo. III. c. 10.

Above 5/. 5s., and not exceeding 30/., Is. 4lGeo.III.
c. 10.

Above 30/., and not exceeding 50/., Is. 6d. 41 Geo.
III. c. 10.

Above 50/., and not exceeding 100/., 2s. 41 Geo. III.

c. 10.

Above 100/., and not exceeding 200/., 5s. 41 Geo. III.
c. 10.

Bills and notes not exceeding 200/. value, and for every
bill of exchange, promissory or other note, draft or order,
payable on demand, or otherwise, where the sum shall
exceed 200/., there shall be charged 4s. 41 Geo. HI. c.

10.

Foreign bills of exchange, drawn in sets according to
the custom of merchants, where the sum shall not exceed
100/., Is. Id. 41 Geo. III. c. 10.

Above 100/., and not exceeding 200/., Is. 6J. 41 Geo.
III. c. 10.

And exceeding 200/. 2s. 41 Geo. III. c. 10,
Bill of lading, 2s. 37 Geo. III. c. 90.
Bill of Middlesex. See Original Writ.
Bills, answers, replications, rejoinders, demiirr ers in-

terrogatories, depositions taken by commissions, and other
proceedings in courts of cquitv, 2s. Gil. 23 Geo. Ill r
53.
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Bonds (except such as are given as security for mo-
ney), 15s. 41 Geo. HI. c. 86.'

Coast bonds, and bonds oi> wili^ g» ~;l~r,~,;straiions

not ey_cvc:!ing 20/., and bonds given by the widow of any
soldier or sailor, are exempt from the duty imposed by
37 Geo. III. c. 90.

Bonds given as security for payment of money, if not

above 100/. 15s. 41 Geo. III. c. 86.

Above 100/., and under 500/., 1/. 37 Geo. III. c. 90.

If of 500/. or upwards, 1/. 10s. 37 Geo. III. c. 90.

When the amount shall be of the value of 100/. or up-

wards, 2/. 37 Geo. HI. r. 90.

When the amount shall be of the value of 200/. or up-

wards, 3/. 37 Geo. III. r. 90.

When the amount shall be of the value of 5000/. or up-

wards, 5/. 37 Geo. III. c. 90.

Briefs for collecting charitable benevolence, &c. 4/.

23 Geo. III. c. 58.

Capias writ. See Original Writ.

Cards per pack, 2s. 6c/. 41 Geo. III. c. 86.

Catalogue. See Inventory.

Certificate of barrister in any of the inns of court, 28/.

37 Geo. III. c. 90.

Certificate or debenture for drawback, 4s. 37 Geo.

III. C. 90.

Certificate of marriage, except of seamen's widows, 5s.

5 W. III. c 21.

Certificate. See Register, Registry, Sacrament.
Certiorari, writ of error, or writ of appeal, except to

delegates, 10s.

Certificate to kill game, 3/. 3s. See Game.
Certificate of appointment of game keeper, 10s. 6c/.

Certificate for wearing hair- powder, 1/. Is. 41 Geo.

III. c 69.

Certificate for attorneys. See Attorney.

Charter. See Adjudication.

Charter-party. See Deeds.

Charity-children's indenture. See Apprentice.

Citation or monition, libel or allegation, deposition or

inventory, exhibited in anv ecclesiastical court, and ail

copies thereof (except copies of citation or monition, for

which see Answer), 2s. 6rf. 23 Geo. 111. c. 58.

Clare-constat. Sec Adjudication.

Clerk. See Admittance.

Clerks to attorneys. See Attorneys' Clerks.

Cognition of heirs. See Adjudication.

Collation, donation, or presentation, to any ecclesias-

tical dignity, promotion, or benefice, of the yearly value

of 10/. and upwards in the king's books, 12/. 37 Geo

III. c. 90.

And to any other benefice, dignity, or spiritual or ec-

clesiastical promotion, 6/. 37 Geo. III. c. 90.

Commission, ecclesiastical, 5s. 10 W III. c. 25.

Common bail in the courts at Westminster, great ses-

sions, or county palatine, Is. 6c/. 32 Geo. II. c 35.

Confirmation. See Adjudication.

Contract. See Deed.

Conveyance, surrender, or grants of offices, release or

ether deed inrolled in any court of record, or by any

eustos rotulorum, or clerk of the peace, 1/. 37 Geo. III.

v. 90.

Copy of court-roll. See Surrender.

Copy of depositions in chancery, or other court of

equity at Westminster, copy of any bill, answer, pica,

demurrer, replication, rejoinder, iuterr<»ai»«-
: j,>s< f)I

. (j l#

er proceedings whatsoever, in such courts of equity, 3d.

19 Geo. 111. c. 66.

Copies of wills, 6c/. 37 Geo. III. c. 90.

Any copy purporting to he a true copy, or attested to

be a true copy, of any indenture, lease, or other deed, or
any part thereof, for the security or use of any person,
being a party to the same deed, and not having the cus-
tody of the original, or where such copy shall not be made
in lieu of such original, 6s. 8c/. 40 Geo. HI. c . 72.

And the number of stamps required to b<- used for such
copies of deeds is, one fin- every ten common law sheets
of 72 words: but if after a calculation of that number,
there shall remain a number of words less in quantity
than ten common law sheets, no further stamp is requir-
ed for the ex< ess.

And by 39 and 40 Geo. III. c. 72. from August 1,

1800, in lieu of the stamp-duty of 6s. 8c/. upon the copy
of any deed, when it is lor the use of an\ person, other
than any of the parties to the same deed, and who shall
not have the custody of the original, or where such ropy
shall not be made in lieu of such original, there shall be
paid a stamp-duty of 6c/. on every piece of vellum or
parchment, or sheet, or piece of paper, on which any such
copy shall be written.

And the number of stamps to be put upon every copy,
is to be calculated according to the last act.

And by 39 and 40 Geo. III. c. 84 copies of indentures
or other deeds, liable to the duties granted by 37 Geo. c.

90., may be stamped within sixty days after date of the
attestation, on payment of the duty only.
Copy of any surrender of, and admittance to. any cus-

tom-right estate, not being copy-hold, which shall pass
b) surrender and admittance only, and which shall not
pass by deed, within England, Wales, and town of Ber-
wick upon 'I weed, 12s. 41 Geo. HI. c. 86.

Copyhold estate. See Surrender.
Covenant, writ of. See Writ of Covenant.
Debenture for drawbacks. See Certificate.
Declaration, plea, replication, rejoinder, demurrer, or

other pleading whatsoever, in any court of law at West-
minster, or in any of the courts of the principality of

Wales, or in any of the counties palatine of Chester,
Lancaster, or Durham, and copies thereof, 3d. 32 Geo.
11. c. 35.

Declaration, plea, repl cation, rejoinder, demurrer, or
other pleading whatsoever, in any inferior court of law,
and copies thereof, 2d. 10 W. III. c. 15.

Decree, personal. See Warrant.
Dedimus potestatum. See Original Writ.

Deeds. Any indenture (except parish -indentures),
lease or deed-poll; and an\ charter-party, release, con-
tract, or other obligatory instrument; or any procuration
of letters of attorney; for every 15 common law-sheets,
of 72 words each, 15s. 41 Geo*. III. c. 86.

And moreover, by 37 Geo. III. there shall be paid upon
every deed which shall be made after August 1, 1*97,

and additional stamp-duty of 10s. over and above all the

duties now payable on the vellum or paper whereon such
deed shall be engrossed (but this is upon the first sktn
ouly), the provisions of this act being as follow:
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It shall not extend (o any bond or letter of attorney,

bearing date before Aug. I, 1 797.

Also it sliall not extend to an) indenture of apprentice-

ship, where a sum not exceeding 10/. sliall b>' given;

nor to any lease for not exceeding twenty one years, the

full and improved value whereof, and rent reserved th re-

ly, shall not he more than 10/. nor to any lease for lives,

or years determinable on lives, where the fine shall not

exceed 20/. nor the rent reserved 40/.

But by 39 and 40 Geo. III. c. 42, the above duties shall

extend to every deed, which by lease may form, or is in-

tended to form, a part of any conveyance of lands or ten-

ements, whereby a greater interest in the same shall be

conveyed than a term of twenty-one years, whatever may
be the value thereof.

T\or shall any deed be subject to the payment of any
greater duty than the sum before mentioned, or tit be

stamped on more than one skin, with the additional stamp;
or to hes'amped with more than one such stamp.
Nor shall the dufy by (his act imposed, be liable to

the regulations respecting the stamping of parchment
and papers according to the number of common law-
sheets engrossed thereon.

Upon payment, within sixty days after the date of the

deed, of the duty hereby imposed) the stamp-officers may
stamp any vellum, parchment, or paper, to which any
deed shall have been engrossed, or on which any deed
shall be intended to be engrossed with the additional stamp.

And if the duty shall not be paid within sixty days,

then it shall be lawful to send the deed to the head office,

and on payment of the duty, and the further sum of 10/.

by way of penalty, the same may be stamped.

But grants, conveyances, and assurances, under the

seal of the ducy of Lancaster, according to 19 Geo. HI.

c. 45. where the consideration does not exceed 10/. are

exempted by that act, and 39 and 40 Geo. 111. c. 72.

from all duty.

The number of stamps required to be used on deeds, is,

one for every fifteen common law -sheets (of seventy-

two words each) contained in the deed, or in any schedule

or instrument annexed thereto, or any indorsement

thereon.
Deeds to be inrolled. Sec Conveyance.

Degrees in universities. See Register.

Demurrer at law. See Declaration,

Demurrer in equity. Sec Bills, copy.

Depositions in courts of equity. See Rills.

Depositions in ecclesiastical courts. Sec Citation.

Dice, per pair, and all other tilings used for any game
of chance, 17s. tit/. 41 Geo. III. c' 86.

Dispensation to hold two ecclesiastical dignities, or

benefices, r other dispensation from the archbishop of

Canterbury, 20/. S7 Geo. 3. c. 90.

Donation. See Collation.

Draft for money. See Hill of Exchange.
Drawbacks. See Certificate.

!. rlrsiastical commission. See C ""mission.
Entiy. writ of. See writ of covenants.

Error, writ nf. See Certiorari.

Exemplifications under the seal of any court, 9l. 37
Geo. 3. c. 90.

Faculty from the archbishop of Canterbury, or mas-
ter of the faculty. 2QL S7 Geo. S. c. 90.

VOL. HI. 72

Fellow of the college of physicians. See Admittance.

Final decree. Sec Answer.

Grant, or letters patent. Any grant or letters patent,

under the great seal, or the seal of the duchy of Lancas-

ter, of any honour, dignity, promotion, franchise, liberty,

or privilege, or the exemplification thereof, 16/. 37 Geo.

3. p. 90.

Grant from his majesty of money exceeding 100/..

which shall pass the great seal or privy seal, 12/. 37

Geo. 3. c. 90.

Grant of land in fee, lease for years, or other profits,

not particularly charged under the great seal, seal of ex-

chequer, duchy or county palatine of Lancaster, or

privy seal, 10/. 57 Geo. 3. c. 90.

Grant of office of employment above 50/. a year, 61.

12 Anne c. 9.

If above 100/ (to be calculated on the salary, fees, and
perquisites). 12/. 37 G. 3. c. 90.

Habeas corpus. 5s. 5 W. 3. c. 21.

Hats. Duty on every hat of 4s. or under, 3d. 36 G.
3. C. 12.

Above 4s. and not exceeding 7s., 6d. 36 G. 3. c. 12.

Above 7s. and not exceeding 12s., one shilling. 36
G. 3. c. 12.

Above 12s. and upwards. 2s. 36 Geo. 3. c. 12.

Heritable right. See Adjudication.
Horses. See Race- horses.

Indenture. See Deed.
Indentures, parish or charity. See Apprentices.
Institution, or licence ecclesiastical, in England,

Wales, or Rerwick upon Tweed (except licences of any
ecclesiastical court or ordinary, appointing any stipen-
diary curate, in which the annual amount of the stipend
sliall he inserted), 1/. 10s. 57 G. 3. c. 90.

Instrument obligatory. See Deed.
Insurance of houses or goods from fire, 2s. per cent.

37 G. 3. c. 90.

Insurance upon any ship, goods, or merchandize, when
the sum shall amount to 100/. five shillings, 41 G. 3. c.

10. ami so progressively for every sum of 100/. insured.
And where the sum to be insured shall not amount to

100/. alike duty of five shillings. 41 G. 3. c. 10.

And where the sum to be insured shall exceed 100/. or
any progressive sums of 100/. each, by any fractional
part of 100/., a like duty for each fractional part of 100/.,
five shillings. 41 G. 3. c. 10.

And upon every insurance where the premium shall
not exceed the rate of 20s. there shall be paid where the
sum shall amount to 100/. a duty of 2s. 0</.: and so pro.
gressively for every sum of 100/. so insured. 41 G. 3.

C. 10.

And where the sum to he insured shall not amount to
100/. a like i]nty of 2s. 6</.

And where the sum to be insured shall exceed 100/. or
any progressive sums of loo/, each, by any fractional
part of loo/, a lik( duty of 2s. 6d. 41 G. .1." c io.

Which duties shall he payable by the assured.

This does not extend to any insurance of houses, fur-
niture, goods, wares, merchandiz' s, or othei property
from loss by lir.

1 already subject to duty, nor any insur-
ance on lives. 41 G. S. r. 10. .

Intel rogatories. See Bills, copy.
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Inventories or catalogue of furniture with reference to

any agreement, 5s. 37 Geo. 3. c. 90.

Inventory in ecclesiastical courts. See Citation*

Judgment. Sec Record.
Lading. See Bill of Lading.

Latitat. See Original Writ.

Lease of land, house, &c. See Deed.

Lease for years, or other profits, not particularly

charged, under the great seal, seal of exchequer, duchy

or county palatine of Lancaster, or privy seal, 10/. 37

G. 3. c. 90.

Lease by copy of court roll. See Surrender,

Legacies, wives, children, and grandchildren, to pay

for a legacy or share of a personal estate.

Of the value of 20/. or under, 2s. 6rf. 20 G. 3. c. 28.

Above 20/. and under 100/., five shillings. 20 G. 3.

C. 28.

For 100/. and upwards, 1/. 20 G. 3. c. 28.

Any other lineal descendant, or the father, mother,

and other lineal ascendant, or the husband of the deceas-

ed, to pay for a legacy or share of a personal estate.

Of the value of 20/. or under, 5s. 23 G. 3. c. 58.

Above 20/. and under 100/. ten shillings. 2S G. 3.

c. 58.

For 100/. two pounds. 23 G. 3. c. 58.

For 200/. three pounds. 23 G. 3. c. 58.

For 300/. four pounds. 23 G. 3. c. 58.

And for every further sum of 100/. two pounds. 29

6. 3. c. 51.

All collateral relations, and strangers, to pay for a

legacy or share of a personal estate, under the value of

20/. five shillings. 23 G. 3. e. 58.

Letter of attorney for transfer or disposal of stock, or

any other purpose, fifteen shillings. 41 G. 3. c. 86.

Letters of administration. See Probate.

Letters of mart. See Mart.

Letters patent. See Grant.

Libel. See Citation.

Licence ecclesiastical. See Institution.

Licence to pawnbrokers within the bills of mortality,

10/. per annum.
Out of the bills, 5/. per ann. 25 G. 3. c. 48.

Licence for marriage, 5s. 5 W. 3. c. 21.

Licence for selling quack medicines. See Medicines.

Licence for retailing beer and ale, 2/. 2s.

Licences for spirituous liquors, sweets, and wines, to

be taken out annually at the excise-office.

Licence for a mad-house, 5s.

Licence to keep lying-in hospitals, 5s.

Licence to keep lottery-office, in London, Edinburgh,

or Dublin, 50/., elsewhere 10/.

Mandate. See Original Writ.

Marine Insurance. See Insurance.

Marriage Licence. See Licenre.

Mart, letters of, 1/. 10s. 37 G. 3. c. 90.

Matriculation in the universities, 8s. 37 G. 3. c. 90.

Medicines. Sec Quack Medicines.

Middlesex, bill of. See Original.

Monition. See Citation, Warrant.
Newgate, and general circuit pardon, 4/. 25 G. c. 58.

Newspapers. Every newspaper, or paper containing
public news, intelligence, or occurrences, contained in

fialf a sheet or les9, 3id. 37 G. 3. e. 90.

Being larger than half a sheet, and not exceeding a
whole sheet, 4rf. 37 G. 3. c. 90.

Nisi prius. See Record.

Notary. See Admittance, and Attorney.

Notarial acts. Any protest or notarial act whatever,
4s. 37 G. 3. c. 90.

Note, promissory. See Bills of Exchange,
Novodamus. See Adjudication.

Obligatory instrument. See Bond.

Officer of any court. See Admittance.

Order for payment of money. See Bills of Exchange.
Orders in any court of Westminster, and copy, is. 6d.

32 G. 2. C. 35.

Original Writ (unless pra? capias), subpoena, bill of
Middlesex, latitat, writ of capias, quo minus, writ of de-

dimus potestatem, every other writ, process, or mandate,
for 40s. or upwards, 3s. 6<l. 35 G. 3. c. 30.

Pamphlets of half a sheet, or less, |d.

of one sheet, Id.

. per sheet, for every sheet in one copy of

every pamphlet not exceeding six sheets in octavo, or a

less size, twelve sheets in quarto, and twenty in folio, 2s.

Pardon of corporal punishment, crime, forfeiture, of-

fence, or money above 100/. twelve pounds. 37 G. 3.

c. 90.

Pardon. See Newgate Pardon.
Parish, charity indentures. See Apprentice.

Passports, 2s. 37 Geo. 3. c. 90.

Patents. See Grant.

Personal decree. See Warrant.
Plate. All gold plate made or wrought in Great

Britain, except watch-cases, per oz. troy. 16s. 37 Geo,
3. c. 90.

And for every ounce troy of all silver plate, Is, 37

Geo. 3. c. 90.

Plea at law. See Declaration.

Plea in equity. See Copy.
Pleadings in superior courts. See Bills, Copy, De-

claration.

Pleadings in inferior courts. See Declaration.

Policy of assurance, on house, goods, or life, or an y
sum not exceeding 1000/. 6s. 25 Geo. 3. c. 58.

If above 1000/. eleven shillings. 17 Geo. 3. c. 50.

But by stat. 37 Geo. 3. c. 90. the above duties on po-

licies, so far as the same relate to policies for insur-

ing houses, furniture, goods, wares, merchandize, or

other property, from loss by fire, are repealed from and
after July 5, 1797, and from that period there shall be

paid in lieu thereof:

For every policy of insurance, where the sum insured

shall not amount to 1000/. the sum of 3s.

And where it shall amount to 1000/. or upwards, 6s.

These policies are exempted from the additional ten shil-

lings duty on deeds.

Policy of assurance upon ships. See Insurance.
Postea. See Record.
Presentation to any ecclesiastical dignity, promotion,

or benefice, of the yearly value of 10/. and upwards in

the king's books; 12/. 37 Geo. 3. c. 90.

And to any other benefice, dignity, or spiritual or ec-

clesiastical promotion, 6/. 37 Geo. 3. c. 90.

Probate of wills, or letters of administration, of any

estate above 24/. and under 100/. ten shilling-?.
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If the estate is of the value of 100/. and under 300/.

two pounds ten shillings.

If the estate is of the value of 300/. and under 600/*

eight pounds. 37 Geo. 3. c. 90.

If the estate is of the value of 600/. and under 1000/.

fifteen pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 1000/. and under 2000/.

thirty pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 2000/. and under 50001.

fifty pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 5000/. and under
10,000/. seventy five pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 10,000/. and under
15,000/. one hundred and ten pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 15,000/. and under
20,000/. one hundred and sixty pounds. 41 Geo. 3.

C. 86.

If the estate is of the value of 20,000/. and under
30,000/. two hundred and ten pounds. 41. Geo. 3. c. 86.

If the estate is of the value of 30,000/. and under
40,000/. three hundred and ten pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 40,000/. and under
50,000/. four hundred and ten pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 50,000/. and under
60,000/. five hundred and ten pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 60,000/. and under
70,000/. six hundred and ten pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 70,000/. and under
80,000/. seven hundred and ten pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 80,000/. and under
$0,000/. eight hundred and ten pounds. 41 Geo. 3. c 86.

If the estate is of the value of 90,000/. and under

100,000/, nine hundred and ten pounds. 41 Geo. 3. c. 86.

If the estate is of the value of 100,000/. and upwards,
1000/. 41 Geo. 3. c. 86.

And if any person shall administer any personal es-

tate, without proving the will, or taking out letters of

administration, within six months after the death of the

party, such person shall forfeit 50/. to be recovered by
action or information, 37 Geo. 3. c. 90.

Proctor. See Admittance.
Quack medicines, by 25 Geo. 3. c. 79. For every pack-

et, box, bottle, pot, phial, or other inclosure, containing

drugs, herbs, pills, waters, essences, tinctures, powders,

or other preparation or composition whatsoever, used or

applied externally, or internally as medicines, or medica-
ments, for the prevention, cure, or relief, of any disorder

or complaint, incident to, or in any wise affecting, the

human body, which shall be uttered or vended in Great
Britain, there shall be charged a stamp duty, after the

rates following, viz.

Where the contents of any such packet, box, &c. shall

not exceed the price of Is. there shall be charged a stamp
duty of l^d. Above Is. and not exceeding 2s. 6rf.,3rf.

2s. 6rf. 4s. 6d.

4s. - - 10s. Is.

10s. - - 20s. 2s.

20s. - - 30s. 5s.

30s. - - 50s. 10s.

50s., 20s.

tyio minus. See Original Writ.
Race-horses. For every horse entered to start or run

for any plate, prize, sum of Money, or any thing wliai'

soever, 2/. 2s.

Receipts. By 31 Geo. 3. c. 25, the following stamp
duties shall be paid upon receipts:

For every piece of paper, &c. upon which shall be

written, &c. any receipt, discharge, or acquittance for

money, amounting to 40s. and not amounting to 10/.,

two-pence.

Amounting to 10/. and not exceeding 20/. 4rf.

20/. - 50/. erf.

50/. - 100/. Is.

100/. - 200/. 2s.

200/. - 500/. 3S.

500/. or upwards, 5s.

Receipt or discharge for legacies. See Legacies.

Recognizances and entries thereof, statute staple, or

statute merchant, 1/. 37 Geo. 3. c. 90.

Record of nisi prius and postea, 5s. 10 W. 3. c. 25.

Register, entry, testimonial, or certificate ofdegree in

any inn or court, 28/. 37 Geo. 3. c 90.

Rejoinder at law. See Declaration.

Rejoinder at equity. See Deed.
Release. See Deed.
Release, enrolled. See Conveyance.
Replication at law. See Declaration.

Replication in equity. See Bills, Copy.
Reprieve, 12/ S7 Geo. 3. c. 90.

Resignation. See Adjudication.
Retour. See Adjudication.
Rule or order in any of the courts of Westminster^

and copies thereof, Is. 6rf. 32 Geo. 2. c. 85.

Running horses. See Race-horses.
Sacrament certificate, Is.

Sasine and service. See Adjudication.
Sentence. See Answer.
Sentence in the admirality. See Admiralty.
Significavit pro corporis deliberatione, 10s. 10 W. 5.

C 25.

Special bail, and appearance therein. See Appearance.
Statute merchant. See Recognizance.
Subpoena. See Original Writ.
Surrender of, or admittance to, any copyhold land or

tenement in England, Wales, or Berwick upon Tweed;
or grant, or lease, by copy of court-roll, or any other
copy of court-roll, of any honour or manor, within the
same parts, except the original surrender to the use of a
will, and the court book or roll itself, 10s. 57 Geo. S.

c. 90.

And for every copyhold tenement of 20s. per annum
mentioned in any surrender, for which a several fine shall
be due, a distinct stamp duty shall be charged, if the
tenements mentioned in the surrender shall, before Jun«
22, 1797, have been surrendered by the different surren-
ders, and from and after 28 June, 1798, shall be added
to any other tenement, or mentioned therewith, to be
surrendered by the same surrender, 38 Geo. 3. c. 85.:
and if any officer of a copyhold or customary court, shall
receive a fine for any surrender without demanding the
duty for each distinct tenement, he shall forfeit 20/. and
if he shall receive the duties, and neglect to purchase the
proper stamps for three months, he'shall forfeit 5/. and
double duty. 37 Geo. 3. c. 90.
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Surrender, eopy of. See Copy.
Surrender of grants or officers. See conveyance.

Surrender, principal and original instrument of. Sec
Adjudication.

Testimonial. See Register, and Registry.
Transfer of stock, in an) company, society, or cor-

poration, except the Bank of England, or South-sea

company, 11. 37 Geo. 3. c. 90.

Transfers at the bank of England, 7s. 9d. 23 Geo. 3.

c. 58.

Universities, degrees in. See Register.

Warrant, beneficial. See Beneficial Warrant.
Warrant, mandate, or authority, given to an attorney

or solicitor, to carry on or defend a suit, &c. in any of

the courts at Westminster, ecclesiastical, admirality, or

cinque port courts, or in his majesty's courts in Scot-

land, the grand session in Wales, or courts in the coun-

ties palatine, wherein the debt shall amount to 40s. or

more, £s. 6d. to be paid by the attorney, and not charg-

ed to the client. £5 Geo. 3. c. 80.

Warrant of attorney, to enter up judgment. See Let-

ter of Attorney.

Wills. See Copy.
,

Wills, probate of. See Probate.
Writ. See Original Writ.

Writ of covenant for levying fines, 1/. 10s. 37 Geo.
3. c. 90.

Writ of entry, \l. 10s.

Writ of error. See Certiorari.

Writ of habeas corpus, 5s.

STANDARD, in commerce, the original of a weight,

measure, or coin, committed to the keeping of a magis-
trate, or deposited in some public place, to regulate,

adjust, and try, the weights used by particular persons

in traffic. The standards of weights and measures in

England are appointed by Magna Charta to be kept
in the exchequer, by a special officer, called the clerk or
Comptroller of the market.

The standard of gold coin is twenty-two carats of fine

gold and two carats of alloy in the pound-weight troy;

and the French, Spanish, and Flemish gold, is nearly of

the same fineness. The pound-weight is cut into forty-

four parts and a half, each current for twenty -one
hi llings. The standard of silver i» eleven ounces
and two pennyweights of silver, and eighteen penny-
weights of alloy of copper. Whether gold or silver is

above or below standard, is found by assaying, and the
hydrostatical balance.

Standard, in military affairs, a measure by which
men enlisted into his majesty's service, have the regulat-

ed height ascertained.

According to the regulations and orders published in

1799, the standard for men raised for the heavyjavalry
shall be five feet seven inches, and For the light cavalry
and infantry five feet five inches; but no recruits are to

be taken, even of those sizes, who exceed thirty-five
years of age, or who are not stout aad well made. Lads
between sixteen and eighteen years of age, who are w II

limbed, and likely to grow, may be taken as low as five
feet six inches for the heavy cavalry, and as low as five
feet four inches for the light cavalry and infantry. In
those regiments which are especially authorised to en-
list boys, healthy lads, under sixteen years of age. who
are likely to grow, may be taken as low as five feet one

inch. It will be recollected, that this standard is for

men enlisted during a war; when regiments are put upon
a peace establishment, a higher standard is resorted to.

Thus by a letter, dated 28th January, 1802, it is direct-

ed, that the standard for the infantry of the line shall be
five feet seven inches; that no man shall be enlisted who
is above twenty-five years of age; but growing lads from
seventeen to nineteen years of age, shall be taken as low
as five feet five inches.

Standard, in war, a sort of banner or Hag, borne as

a signal for the joining together of the several troops

belonging to the same body.
The standard is usually a piece of silk one and a half

feet square, on which are embroidered the arms, device,

or cypher, of the prince or colonel. It is fixed on a lance
eight or nine feet long, and carried in the centre of the
first rank of a squadron of horse, by the cornet.

Standards, belonging to the cavalry. Standards
are posted in the following manner:
The king's, with the right squadron; the second with

the left; and the third with the centre.

In advancing to the front on foot, the advanced standards
and their Serjeants must not slacken their pace, or devi-

ate from right to left, as the lieutenant-colonel or lead-
ing officer may happen to do; but if he is in their way,
they must call to him, because they alone regulate the
march.

The standards must always be brought to the parade
by a troop, viz. by that which has its private parade
nearest to head-quarters. They must be accompanied
by as many trumpeters as can conveniently assemble
with that troop. Swords must be drawn, and the march
sounded. The cornets parade, of course, with that troop
to receive the standards. The standards are received
by the regiment or squadron at open ranks, with swords
drawn, officers saluting, and the march sounding by the

remaining trumpeters. They must march off from head-
quarters, and be lodged with the same form.
STANDING, in the sea- language. Standing part

of the sheet, is that part of it which is made fast to a
ring at the ship's quarter. Standing part of a tackle, is

the end of the rope where the block is fastened. Stand-
ing ropes, are those which do not run in any block, but
are set tawt or let slack, as occasion serves; as the sheet-

stays, back-stays, cxc.

STANGENSPATH, a sulphat of barytcs, in bars:

colour white; sometimes grey, red, green; always rrys-

talized. The crystals are four sided prisms, terminated

by two-sided or four sided summits, or six-sided prisms
terminated by two-sided summits. Crystals very long
and small, united in clusters. Longitudinal fracture,

radiated cross, fracture even; brittle.

STANNARIES, the mines and works where tin is

dug and purified, as in Cornwall. Devonshire, &c. There
are four Courts >f the stannaries in Devonshire, and as

many in Cornwall, ano great liberties were granted them
by several arts of parliament, in the time of Edward I,

&c. though somewhat abridged under Edward III. and
Charles I.

STANZA. See Poetry.
STAPELIA, a gen is of the pentandria digynia class

of plants, the corolla whereof consists of a large, plane,

single petal, quinquefid beyond the middle; the fruit con-
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sists of two oblong subulated follicles, made up of only-

one valve, and containing one ceil; the seeds arc nume-

rous, Imbricated* compressed* and pappose. See Plate

CXXU. Nat. Hist. fig. 376.

Oi t'n •> very curious genus, there are 49 species; though

only tw i species were known to Linnaeus, when he pub-

lished his Species Plantarum, in 176?. They are all

succulent plants of warm climates, and require either a

dry store or a very good greenhouse. They should not

be watered in the winter-season.

STAPKS. See An.atomy.
STAPIiYLKA, Bladder-nut; a genus of plants,

belonging to the class oi pentandria, and order of trigy-

nia; and in the natural system arranged under the 23d
order, trihilatse. The calyx is quinquepartite. There
are five petals. The capsules are three, inflated, and
joined together by a longitudinal suture. The seeds arc

two, and are globose with a scar. There are three spe-

cies. The pinnata, or bladder-nut tree, is a tall shrub

or tree. The leaves are pinnated; the pinnae are gene-

rally five, oblong, pointed, and notched round the edges.

The flowers are white, and grow in whorls on long pen-

dulous footstalks. This plant flowers .in June, and is

frequent in hedges about Pontefract and in Kent. The
trifoliata, or three-leaved bladder nut is a native of Vir-

ginia.

STAPHYLINUS, a genus of insects of the order co-

(eoptera: the generic character is, antennae moniliform;

wing-sheaths halved, wings, covered; tail simple, pro-

truding occasionally two oblong vesicles. In the genus

staphylinus, which is pretty numerous, the wings which
are rather large, are curiously pleated or convoluted be-

neath the short abruptly terminated wing sheaths. The
larger species are of an unpleasing appearance, and gen-

erally run with considerable swiftness. One of the most

remarkable, as well as the largest of the British s;;eeies,

is the staphylinus major of Degeer, which is more than

an inch long, entirely of a deep black colour, and when
disturbed, sets up the hinder parts of its body, as if in a

posture of defence; it is very frequently seen, during the

autumnal season, about sunny pathways, fields, and gar-

dens, and is furnished with a large head, and very strong

forcipated jaws. This species has often been quoted as

the staphylinus maxillosus of Linnaeus, but it appears
from late observations to be a larger, and totally distint t

species from that insect. There are nearly 200 species.

STAPLE, primarily signifies a public place
1

or mar-
ket, whither merchants, &.c. are obliged to bring their

goods to be bought by the people. Formerly the mer-
chants of England were thus obliged to carry their wool,

cloth, lead, and other staple like commodities of this

realm, in order to utter the same by wholesale: and these

staples were appointed be to constantly kep; at York,
Lincoln, New-castle upon Tyne, Norwich, Westminster,
Canterbury, Chichester, Winchester, Exeter, and Bris-

tol; in each of which a public mart was appointed to be
kept, and each of them had a court of the mayor of the

staple, for deciding differences) held according to the
law -merchant in a summary way.
The staple commodities of this kingdom are said by

some to be these, viz. wool, leather, wool-fells, lead, tin,

butter, cheese, rl • h &<\ but others allow only the first

five to be staple- commodities.

STAR. See Astronomy.
STARS, falling* in meteorology, meteors which dart

through the sky in form of a star See Meteors.
Mr. John Farey (Monthly Mag. xxii, 144) has given

the name Satkllitlle to the numerous masses of so-

lid matter, probably composed of iron and nickle princi-

pally, which are supposed by him to be revolving in all

directions round this earth in elliptical orbits; and which,

by passing through the higher parts of the atmosphere,

wit!) the immense velocity peculiar to planetary motion,

are rendered luminous for a short space, when in peri-

gaeo, and occasion the appearance of shooting-stars;

which are found to move in all dire tions so numerously,

that M. Benzenberg, in the space of one night, observ-

ed 500 of them (Monthly Mag. xxii. 223). The same
masses, when they dip deeper into the atmosphere, be-

ing more heated, are supposed to appear as meteors; and,

by the increasing resistance of the air in each of their

revolutions, to fall at length to the earth in the fragments

called meteoric stones, (see that article, where the opin-

ions of different philosophers on the origin of these very

curious substances may be seen.) In the same manner
that Dr. Herschel uses the term asteroids, to express the

planetary bodies revolving round the sun, which are

smaller than the anciently known planets; satellitula arc

bodies, smaller than the moon, revolving round the earth
as their centre oi' it gravitation.

Star. See Heraldry.
Star, in pyrotechny, a composition of combustible

matters, which, being thrown aloft in the air, exhibits
the appearance of a real star. See Pyrotechny.
Star board, in the sea-language, denotes the right-

hand side of a ship: thus they sa\ . star-board the helm,
or helm a star board, when he i at commands would
have the men at the helm, or steering- wheel, put the helm
to the light side of the ship.

Star fish. See Astekias.
Star-shot, a gelatinous substance frequently found

in fields, and supposed by the vulgar to have been pro-
duced from the meteor called a falling-star; but, in real-
ity, is the half-digested food of herons, sea-mews, and
the like birds; for these birds, when shot, have been found
to disgorge a substance of the same kind.

Star-store, asrcria, in natural history, a name given
to certain extraneous fossil stones, in form of short, and
commonly somewhat crooked, columns, composed of sev-
eral joints; each resembling the figure of a radiated star,
with a greater or smaller number of rays in the different
species: they are usually found of about an inch in length,
and of the thickness of a goose-quill. Some of them
have five angles, or rays, and othors only four,- and in
some the angles are c» lidistant, while in others \\\v\ are
irregularly so; in some also they are short and bl ;nt,
while in others they are long, n irrow, and pointed; ami
some have their angles so ver> short and obtuse, that at
first sight thej might be taken for entrorhoasterise. Tha
several joints in the same specimen are us tally all of the
same thickness; this hoiv.ver is ti; t alway ihecas-, but
in some they are larger ai one end. and in others ..! tho
middle, thai] in any other put of the body; and sour- spe-
cies have one of the rays bifid, so as to emulate the an-
pearance of a six-rayed kind.

'
l

"

STARCH. If a quantity of wheat-flour is formed in.
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to a paste, and then held under a very small stream of

water, kneading continually till the water runs off from

it colourless, the Hour by this process is divided into two

distinct constituents. A tough substance of a dirty-white

colour, called gluten, remains in the hand; the water is

at first milky: but soon deposits a white powder, which

is known by the name of starch. A sweet-tasted muci-

laginous substance remains dissolved in the water.

The starch obtained by this process is not altogether

free from gluten; hence its colour is not very white, and

it has not that fine crystallized appearance which distin-

guished the starch of commerce. Manufacturers employ

a more economical and more efficacious process. Good

wheat, or the bran of wheat, is allowed to steep in cold

water till it becomes soft, and yields a milky juice when

squeezed. It is then taken out of the water; put into

coarse linen sacks, which are subjec ted to pressure in a

vatfilled with water; amilkyjuice containing abundance

of starch exudes, and mixes with the water of the vat.

This process is repeated as long as the wheat yields any

milky juice. The sack and its contents are then remov-

ed. The starch soon falls to the bottom of the vat; and

the water which covers it gradually ferments, in conse

quence of the substances which it holds in solution. Al-

cohol and vinegar are formed in it; partly, no doub:, at

the expense of the starch. The vinegar, thus formed,

dissolves all the impurities, and leaves nothing behind

but starch. It is then poured off, and the starch edulco-

rated with water. It is afterwards dried by a moderate

heat. During the drying it usually splits into small co-

lumnar masses, which have a considerable degree of re-

gularity. The water which has stood over the starch

was analyzed by Vauquelin. It contains a considera-

ble portion of alcohol and of acetic acid. The acids holds

in solution glnten somewhat altered, phosphat of lime,

and ammonia.
Starch was well known to the ancients. Pliny informs

us, that the method of obtaining it was first invented by
the inhabitants of the island Chio.

Starch has a fine white colour, and is usually concret-

ed in longish masses; it has scarcely any smell, and very
little taste. When kept dry, it continues for a long time
uninjured though exposed to the air.

Starch does not dissolve in cold flater, but very soon
falls to powder, and forms with it a kind of emulsion. It

combines with boiling water, and forms with it a thick
paste. Linen dipt into this paste, and afterwards dried

suddenly, acquires, as is well known, a great degree of
stiffness. When the paste is allowed to cool, it assumes
the form of asemitransparent jelly; which, when dried by
artificial heat, becomes brittle, and assumes an appear-
ance not unlike that of gum. Hence it is supposed that
starch, by being boiled in water, undergoes a certain de-
gree of decomposition, which brings it nearly to the state

of gum. When this paste is left exposftd to damp air, it

soon looses its consistency, acquires an acid taste, and
its surface is covered with mould.

Starch is so far from dissolving in alcohol, even when
assisted by heat, that it does not even fall to powder.
When starch is thrown into any of the mineral acids,

at first no apparent change is visible; but if an attempt is

made to reduce the larger pieces, while in acids, to pow-
<&r> they resist it, and feel exceedingly tough and adhe -

sivc. Sulphuric acid dissolves it slowly, and at the same
time a smell of sulphurous acid is emitted; and such a
quantity of charcoal is evolved, that the vessel contain-
ing the mixture may be inverted without spilling any of it.

Indeed, if the quantity of starch is sufficient, the mixture
becomes perfectly solid. The charcoal may be separated
by dilution and filtration. In muriatic acid starch dis-
solves still more slowly. The solution resembles muci-
lage ot gum-arabic, and still retains the peculiar odour
of muriatic acid. When allowed to stand for some time,
the solution gradually separates .into two parts: a per-
fectly transparent straw-coloured liquid below; and a
thick, muddy, oily, or rather mucilaginous substance,
above. When water is poured in, the muriatic smell in-
stantly disappears, and a strong smell is exhaled, pre-
cisely similar to that which is perceived in corn-mills.
Ammonia occasions a slight precipitate, but too small to
be examined.

Nitric acid dissolves starch more rapidly than the other
two acids; it acquires a green colour, and emits nitrous
gas. The solution is never complete, nor do any crys-
tals of oxalic acid appear unless heat is applied. In this
respect starch differs from sugar, which yields oxalic
acid with nitric acid, even at the temperature of the
atmosphere. When heat is applied to the solution of
starch in nitric acid, both oxalic and malic acid are
formed, but the undissolved substance stiil remains. When
separated by filtration, and afterwards edulcorated, this
substance has the appearance of a thick oil, not unlike
tallow; but it dissolves readily in alcohol. When dis-

tilled, it yields acetic acid, and an oil having the smell
and the consistence of tallow.

The alkalies dissolve starch; but their action has not
been examined with care. In pure potass it swells, and
assumes the appearance of a transparent jelly. In this
state the solution is soluble in alcohol.

When starch is thrown upon a hot iron, it melts,
blackens, froths, smells, and burns with a bright flame
like sugar, emitting, at the same time, a great deal of
smoke; but it does not explode, nor has it the calomel
smell which distinguishes burning sugar. When distilled*

it yields water impregnated with an acid, supposed to be
the pyromucous, a little empyreumatic oil, and a great
deal of carbonic acid and carbureted hydrogen gas. The
charcoal which remains is easily dissipated when set on
fire in the open air; a proof that it contains very little

earth.

Barley-grain consists almost entirely of starch, not
however in a state of perfect purity. In the process of
malting, which is nothing else than causing the barley to

begin to vegetate, a great part of the starch is converted
into sugar. During this process oxygen gas is absorbed,
and carbonic acid gas is emitted. Water, too, is abso-
lutely necessary; hence it is probable that it is decom-
posed, and its hydrogen retained. Starch, then, seems
to be converted into sugar by diminishing the proportion
of its carbon, and increasing ;hat of its hydrogen and
oxygen. Its distillation shows us that it contains no other

ingredient than these three.

Starch is contained in a great variety of vegetable sub-

stances; most commonly in their seeds or bulbous roots,

but sometimes also in other parts. Mr. Parmentier,
whose experiments have greatly contributed towards an
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accurate knowledge of starch, has given us the following

list of plants from the roots oi which it may bcextracted.

Arctium lappa,

Atropa belladonna,

Polygonum bistorta,

Bryonia alba,

Colchicum autumnale,

Spirse filipendula,

Ranunculus bulbosus,

Scrophularia nodosa,

Sambucus ebulus,

nigra,

Orchis morio,

Imperatoria ostrutheuray

Hyoscyamus niger,

Rumex obtusifolius,

acutus,

, aquaticu8,

Arum maculatum,

Orchis mascula,

Iris pseudacorus,
• —— foetidissima,

Orobosus tuberosus,

Buuium bulbocastanura.

It is found also in the following seeds;

Oats, Millet, Peas,

Rice, Chesnut, Beans,

Maize, Horse- chesnut, Acorn.

Indeed the greater number, if not the whole, of the

vegetable seeds employed by man as an article of food,

consists chiefly of starch. But that substance is always

combined with some other wbich serves to disguise its

properties; such as sugar, oil, extractive, &c. It is only

by processes similar to those described in the beginning

ef this article, that it is extracted from these substances

in a state of tolerable purity. The following substances,

which may be considered as varieties of starch, deserve

particular attention:

1

.

Potatoe starch. We are not yet in possession of

a precise chemical analysis of the potatoe. When raw,

its taste is exceedingly disagreeable, and it is said to be

in some degree noxious; but it loses these qualities when
boiled. The water acquires a deep brown colour, and
the potatoe itself, when broken, appears to be composed
of a congeries of fine soft shining crystals, to which it

owes its mealy appearance. When exposed to the action

of frost, it becomes soft, and acquires a very sweet taste.

The nature of this change has not been examined into.

When the potatoe is grated down to a pulp, and placed

on a fine scarce, if water is poured on it, a great deal of

starch passes through the meshes of the scarce, and may
be collected in proper vessels. When washed with water
and dried, it assumes a fine white colour, and possesses
all the essential properties of starch. Indeed it goes
much farther; a smaller quantity being sufficient to form
a thick paste with water than is required of wheat-starch.
It has a vei v perceptible crystallized appearance, and is

much heavier apparently than common starch. It is not
likelv therefore that it could be employed with the same
advantage as a hail- powder.

2. Sago. This substance is extracted from the pith of
several spec ies of aim in the Moluccas, Philippines, and
other East ludian islauds. The palm is cut into pieces
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of five or six feet in length; the woody part is cut off

one side, exposing the pith lying, in a manner, in the

hollow of a canoe. Cold water is poured in, and the pith

well stirred; by which means the starch is separated from

the fibrous part, and passes through with the water

when the whole is thrown on a searce. The sago, thus

separated, is allowed to settle; the water is poured off;

and when it is half dry it is granulated, by being forced

through a kind of funnel: It is said to acquire its grey

colour while dried in an artificial heat. This substance

is employed as an article of food, and its nourishing

properties are well known.
3. Salop. This substance comes from Persia; but is

said also to be manufactured in Europe. It is supposed

to be the prepared roots of different species of orchis, as

the morio, mascula, bifolia, pyramidalis. According to

Moult, the bulbous roots of these plants are deprived of

their cuticle, baked in an oven for ten or twelve minutes,

which gives them their semitransparency, and then fully

dried in a moderate heat. Like sago, salop is used as a

nourishing article of food.

4. Cassava is prepared from the roots of the jatropha

manihat, an American plant. They are peeled, and sub-

jected to pressure in a kind of bag made of rushes. The
juice that is forced out is a deadly poison, and is employ-
ed by the Indians to poison their arrows; but it deposits

gradually a white starch, which when properly washed
is innocent. What remains in the bag consists chiefly

of the same starch. It is dried in smoke, and afterwards
passed through a kind of sieve. Of this substance the

cassava bread is made.
5. Sowans. This very nutritious article of food is

made in this country from the husk of oats, by a process
not unlike that by which common starch is made. The
husk of the oat (called seeds) is separated from oatmeal
by the sieve. It still retains a considerable portion of
farinaceous matter, which forms a very nourishing food.

STARLING. See Sturnus.
STATICE, Thrift, a genus of plants belonging to

the class of pentandria, and order of pentagynia; and in

the natural system ranging under the forty-eighth order,
aggregate. T'» e calyx is monophyllous, entire, folded,
and scaricose. Thare are five petals, with one superior
seed. There are thirty-nine species; three of these are
British plants. 1. The armeria, thrift, or sea gilly-
flower, has a simple naked stem about six inches high.
The radical leaves are like grass. The flowers arc ter-

minal, pale red, with a round head, and not very large.
This plant flowers in July or August, and grows iu

meadows near the sea. 2. Limonium, sea-lavender. The
stem is naked, branched, and about a foot high. 3. Re-
ticulata, matted sea-lavender. The stem is prostrate, and
terminated by a panicle of flowers. This species is also
found on the sea^oast of South Britain.

STATICS, that branch of mathematics which consi-
ders the motion of bodies arising from gravity. See
Motio.v.

Statics then is the doctrine, or theory, of motion,
considered merely as arising from the weight of bodies*
in which sense it is distinguished from mechanics, which
is the application of statics to machines, engines, &c.
though, it must he owned, that statics and mechanics are
frcqueutly confounded. See Mechanics. For the laws
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and principles whereon the doctrine of statics is founded,

sec the articles Gravity, Gravitation.

STATIONARY. See Astronomy

STATISTICS, a word lately introduced to expross a

view or survey of any kingdom, county, or parish.

A grand and extrusive work of this kind was under-

taken in Scotland in the year 1790 by sir John Sinclair,

whose patriotic exertions in favour of his country will

be gratefully remembered by posterity. The great object

cf it is to give an accurate view of the state of the coun-

try, its agriculture, its manufactures, and its commerce;
the means of improvement, of which they are respective-

ly capable; the amount of population of a state, and the

causes of is increase or decrease; the manner in which

the territory of a cotintiy is possessed and cultivated; the

nature and amount of the various productions of the soil;

the value of the personal wealth or stock" of the inhabi-

tants, and how it can be augmented; the diseases to

which the people are subject, their causes and their cure:

the occupations of the people; where they are entitled to

encouragement, and where they ought to be, suppressed;

the condition of the poor, the best mode of maintaining

them, and of giving them employment; the state of

schools, and Other institutions, formed for purposes of

public utility, the state of the villages and to,mis, and the

regulations best calculated for their police and good

government; the stale of the manners, the morals, and

the religious principles of the people, and the means by

which their temporal and eternal interests can best be

promoted.

STATUARY, a branch of sculpture, said to be the

invention of Daedalus, amidst other productions of in-

genious talents: others assert him to have been only the

improver of an art known long before his time, and that

he was the first who endeavoured to give the appearance

of motion and action to figures.

The Phcnkians are said to have been the first who
erected statues in honour of their gods; but, if we be-

lieve the accounts generally given of the Phcnician wor-

ship, the religious statuary of that nation did not exhibit

human forms, but merely pointed stones or other symbo-
lical expression of their divinities.

STATUES, are figures, representing living or de-

ceased creatures, of whatever species, real or imaginary;
and carved, cast, modelled, or moulded, in full relievo,

insulated on every part.

Statues are f .nurd with the chisel, of several materi-

als, such as marble, stone, &c.: they are carved in wood;

oi- cast in plaster of Paris, or other matter of the same na-

ture; they are also cast in several metals, as lead, brass,

silver and gold.

Statues are divided into.

Colossal, or considerably exceeding the dimensions of

nature; as, for instance, the celebrated matue of Apollo,

at Rhodes.
Allegorical, or such as, under human or other sym-

bolical forms, represent subjects of a different kind, as
Time, Ocean, Minds, or qualities of an intellectual na-
ture, as Mercury, Justice, &c. cVc.

Statues of deities, demi-gods, and heroes were, among
the ancients, generally represented somewhat larger
than life.

Monumental, either representing the person, the vir-
tues, or the actions of the deceased.

Lquchtrian, genu ail} ol seme illustrious person on
horseback.

Pedestrian; or on foot.

The most celebrated statues are those of the Egyp-
tians, G.e ians, and Romans. Of the Egyptian statues,
sufficient lias been said under the article sculpture. See
Sculpture. Uf the Grecian and Roman we propose
to and some important particulars.

Statues, antique. The denomination of antique sta-

tues is applicable to all ancient statues, found either in

India, Eg,> pt. &« .; but is especially given, in preference
to the s taiues wrought by the ancient Greek and Roman
sculptors. '1 he works of the Grecians are considered
as the most perfect example of sculpture. Their statues
are eminently admirable for the various beauty of their

forms, u r characteristic expression and grace. See
bt'lLPlUUE,

i hi Grecian statues of men are generally naked.
1 be Roman aie clothed agreeably to the manner of the
country, ami are distinguished into

Paliuuatse (stulusej, those of emperors with long robes
over iiit ii armour.

Loin;, a, those ol soldiers with cuirasses.

Thoracal w, those with coats of armour.
'logaia, iliose of magistrates with the toga, or robe

worn in office.

'j rabtaisB, those of. senators and augurs.
r

l unicatsBj those clothed with a plain tunic.

Stolaia, iliose ol women with Jong trains.
r

i m. antique statues are most particularly remarkable
for their systematic representation of the human form.

As the principal most apparent in their system is that of

proportions, we shall give, first, an account of their

general proportions to which they chiefly adhered, and
next, an accurate measurement of the various parts of

tin body, taken ai Rome, from some of their most cele-

brated original statues.

It is to be observed, however, that although the infe-

rior antique Possesses little other merit than that of pro-

portion; the excellence of the finer works of Greece is

of a much more comprehensive description.

Proportions of the antique statues.

Proportion is the basis of beauty, and there can be

no beauty v ithout it; on the contrary, proportion may
exist where there is little beaut*,. Experience teaches

us, that knowledge is distinct from taste; and proportion,

therefore, which is founded on knowledge, may be

strictly observed in anj figure, and jet the figure have

no pretensions io beauty. The undents considering idi al

beauty as the most pit led, have frequently employed it

in preference to the beauty of nature.

it is probable t; at the Grecian, as well as the Egyp-

tian artists, determined the great and small proportions

by fixed rules; that they established a positive measure

for the dimensions of length, breadth, and circumference

This supposition alone can enable us to account for the

great conformity which we met with in ancient statues.

Winkelman thinks that the foot was the measure which

the ancients used in all their gnat dimensions, and that

it was b} tl e length of it that they regulated the mea-

sure of their figures by gi\ing to them six times that
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length. This, in Tart, is the length which Vitrtivius as-

signs, L. 3, rap. I. That celebrated architect thinks the

foot is a more determinate measure than the head or the

face, the parts from which modern painters and sculp-

tors often take their proportions. This proportion of

the toot to the body, which lias appeared strange and
incomprehensible to the learned Huetius, and has been

entirety rejected by Perrault, is, however, founded upon
experience. After measuring with great care a vast

number of figures, Winkelman found this proportion not

only in Egyptian statues, but also in those of Greece.

This fact may be determined by an inspection of those

statues, the feet of which are perfect; and one may be

more fully convinced of it by examining some figures of

the Greek divinities, in which the artists have made some
parts beyond their natuial dimensions. In the Apollo
Bclvidere, which is a little more than seven heads high,

the foot is three Roman inches longer than the head.

The head of the Venus de Medicis is very small, and the

height of the statue is seven heads and a half; the foot

is three inches and a half longer than the head, or pre-

cisely the sixth part of the length of the whole statue.

Other writers are of opinion, that the following rules

form a principle part of the system of Grecian sculpture:

The body consists of three parts, as well as the mem-
bers. The three parts of the body are, the trunk, the

thighs, and the legs. The inferior part of the body are

the thighs, the legs, and the feet. The arms also con-

sist of three parts. These three parts must bear a cer-

tain proportion to the whole, as well as to one another.

In a well formed man, the head and body must be pro-

portioned to the thighs, the legs, and the feet, in the same
manner as the thighs are proportioned to the legs and
the feet, or the arms to the hands. The face also

consists of three parts, that is, three times the length

of the nose; but the head is not fours time the length of

the nose, as some writers have asserted. From the

place where the hair begins to i.he crown of the head,

are only three-fourths of the length of the nose, or that

part is to the nose as 9 to 12

Measurements taken at home from
ORIGINAL, ANTIQUE STATUES.

Hercules CFarnescJ.
Length of the face as nearly as can be found, 11 inches

and a half.

From the pit petween the clavicles to the bottom of the
belly, 2 feet 10 inches.

From the point of the (right) os ilium to the top of the

patella, the same, viz. 2 feet 10 inches.

From the top of the patella to the sole of the right foot,

2 feet 10 inches and a half.

From the top of (he head as nearly as can be guessed, to
the bottom of the belly, 4 feet 2 inches and a half.

From the bottom of the belly to the sole of the foot, 5
feel 2 inches and three-fourths.

Colossal Commodus (of the Capitol.)

Length of the fare from the top of the forehead to the
bottom of the chin, as nearly as can be guessed, (the
hair being down on the forehead) 3 feet 2 inches.

(Flora Farnese.J
From the pit between the clavicles to the bottom of the

belly; from the point of the (right) os ilium to the
^ol. m. 7s

centre of the patella; and from the centre of the pafclia

to the sole of the foot, exactly equal.

From the pit between the clavicles to the right nipple,

14 inches and a half.

From the bottom of the belly to the sole of the foot, 5
feet 8 inches.

Length of the leg from the centre of the patella to the

sole of the foot, 5 feet 1 inch.

The measurments of the four following female statues,

have for their rule the real length of their respective

facts, divided into three parts, and those parts subdivided

into twelve minutes. See Plate CXXIII. Antique Sta-

tues.

Verms de Medicis
From the bottom of the light ear to the pit between the

clavicles, 3 parts.

From the bottom of the left ditto to the said pit, 2 parts

9 minutes.

From the said pit to the bottom of the sternum, as near
as can be found, 3 parts 6 minutes and one-third.

From the said pit to the bottom of the belly, as near as
can be found, 9 parts 1 minute and three-fourths.

From the point of the (right) os ilium, as near as can be
found, to the centre of the patella, 9 parts 4 minutes
and one-third.

From the said pit to the right pap, 3 parts 5 minutes;
to the left ditto, 3 parts 6 minutes.

From the centre of the right patella to the sole of the
foot, 9 parts 8 minutes and one-third.

From the point of the left ilium, as near as can be found,
to the centre of the patella, 9 parts t minute.

From the centre of the said patella to the sole of the
foot, 9 parts.

Length of the right foot from the heel to the joint of the
great toe, 4 parts 9 minutes and two-thirds.

Length of the left ditto, 4 parts 8 minutes.
Breadth of the face from ear to car, 2 parts 3 minutes.
From the right ear to the tip of the nose, 2 parts 1 min-

ute and one-third.
Thickness of the neck, measured with the face in front,

1 part 11 minutes and a half.

Distance from pap to pap, 3 parts 11 minutes.
From point to point of the ilium, as near as can be found,

4 parts and half a minute.
Breadth of the shoulder, just below the heads of the
humerus, measured obliquely, viz. parallel with the
shoulders, 7 parts 9 minutes and a half.

Breadth of the breast, from the point where the pectoral
and deltoid muscles join, 5 parts 5 minutes and one-
fourth.

Narrowest part of the body, a little above the naval, 4
parts 9 minutes and a half.

Breadth of the hips, measured upon the ilium under the
obliq. descend. 6 parts 4 minutes and a half.

Thickest part of the right thigh measured as near as
can be across the centre of the rectus, 3 parts 6 min-
utes.

Thickness of the said knee across the centre of the patel-
la, 2 parts 1 minute.

Thickest part of the calf of the said leg, 2 parts 2 min-
utes and a half.

Small ditto, just above the ancle, 1 part 2 minutes and
three- fourths.
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Tlii' knrss of the said ancle from centre to centre of

each bono, 1 part 5 minutes and one-fourth.

Thickness ^of the left knee measured across the patella,

2 parts.

Thickest part of the calf of the leg, 2 parts 2 minutes.

Small ditto, just above the ancle, 1 part 2 minutes.

From centre to centre of the ancle bones of the left leg,

I part 4 minutes and one-fourth.

Breadth of the left foot upon the joints, at the roots of

the toes, 1 part 9 minutes.

Length from the head of the deltoid to the tip of the left

elbow, 7 parts; right ditto, 7 parts 2 minutes.

Length of the lower right arm from the tip of the elbow

to the centre of the wrist bone, 4 parts 11 minutes.

Length of the left ditto, ditto, 5 parts 1 minute and two-

thirds.

Thickest part of the right arm above the elbow, 1 part

II minutes.

Thickness of the lower arm, measured with the back of

the hand in front, 1 part 8 minutes and a half.

Ditto of the said wrist from bone to bone, 1 part three-

fourths of a minute.

Thickest part of the left arm, measured in front, 1 part

9 minutes and a half.

Thickness of the lower arm ditto, measured like the

former, 1 part 7 minutes and one-fourth.

Thickness of the said wrist from bone to bone, 1 part

and one-half minute;

From the centre of the wrist to the root of the middle

finger, 1 part 10 minutes.

Length of the middle finger, 1 part 8 minutes and one-

fourth.

Breadth of the hand across the joints at the roots of the

fingers, 1 part 4 minutes and a half.

Ditto of the body from the most prominent part of the

breast bone to ditto of the shoulder behind, measuring

and observing the curve of the figure, 4 parts 2 mi-

nutes and one-third.

Narrowest part of the body, measured from the hollow

above the navel, to the most prominent part of the

sacro-umbalis, observing the curve of the figure, 3

parts 10 minutes.

Distance from the navel to the bottom of the belly, 4
parts and one-half minute.

Length from the point of the (left) os ilium, as near as

can be found, to the most prominent part of the gluteus
below, 5 parts.

Distance from ditto to ditto, of the right side, 4 parts 7

minutes.

Thickest part of the right thigh in profile, from the cen-

tre of the rectus, 3 parts 7 minutes.

Thickness of the said knee in profile from the centre of

the patella, 2 parts 4 minutes and two- thirds.

Ditto of the calf of the right leg, in ditto, 2 parts 3 mi-

nutes; smallest part ditto, 1 part 5 minutes and one-

fourth.

Thickness of the left thigh from just under the glutseus

to the rectus above in profile, 3 parts 8 minutes.

Ditto of the left knee, in profile, from the centre of the

patella, 2 parts 4 minutes.

Thic kness of the said leg above, 2 parts 4 minutes; dit-

to of ditto at the small, 1 part 5 minutes and one-fourth.

Total length of the figure, allowing 4 parts for the head,

and measuring down the centre of the figure, 31 parte

11 minutes and a half.

Flora Veslita, or draped.

From the bottom of the ear to the pit between the clavi-

cles, 2 parts 8 minutes and a half.

Length of the neck from where it joins the bottom of the

chin to the said pit, 1 part 4 minutes.

From the said pit to the right nipple, 3 parts 5 minutes

and a half; left ditto, 5 parts 2 minutes.

From the pit between the clavicles to the bottom of the

belly as near as can be guessed, 11 parts 10 minutes.

From nipple to nipple, 3 parts 7 minutes and a half.

From the roots of the hair on the forehead to the sole of

the foot, 10 faces, or 30 parts 8 minutes.

Length of the leg bent from the top of the patella to the

sole of the foot, 9 parts 3 minutes.

Cleopatra of the Belvidere.

From the bottom of the chin to the pit between the clavi-

cles, 1 part 7 minutes.

From the tip of the right ear to the said pit, 3 parts 3

minutes.

From the said pit to the left nipple, 3 parts 4 minutes;

right ditto 3 parts.

Total length of the body, as it lies, from the said pit to

the bottom of the belly, 9 parts 4 minutes.

From the bottom of the belly to the middle of the patella,

as near as can be guessed, 9 parts 2 minutes.

From the middle of the patella to the instep, 9 parts 5

minutes.

From the instep to the sole of the foot within, 1 part 9

minutes.

Length of the left arm underneath, from where it joins

to the pectoral, to the point of the elbow, 5 parts 9

minutes.

From the same elbow to the joint of the wrist, 5 parts 6

minutes and a half.

Thickness of the same arm above the elbow, measured

from underneath, to about where the deltoid muscle is

inserted, 2 parts 5 minutes.

Thickest part of the same arm below the elbow, 2 parts

3 minutes.

Breadth of the wrist from bone to bone, 1 part 5 minutes.

Thickness of ditto from the centre below to the centre

above, 9 minutes.

Breadth of the body across the breasts as near as can be

measured, 7 parts 3 minutes.

Ditto of ditto, as near, &c. across the belly just below

the navel from hip to hip, 7 parts 10 minutes and a

half.

Breadth from nipple to nipple, 4 parts 3 minutes.

Thickness of the upper thigh, measured over and across

about the middle, 3 parts 10 minutes and a half.

Ditto knee ditto, across the middle of the patella, 2 parts

9 minutes and a half.

Calf of the leg, ditto, 2 parts 10 minutes and a half.

Ancle ditto from bone to bone, 1 part 7 minutes and a

half.

Total length of the figure, allowing 1 part above the

roots of the hair upon the fore-head, and measuring

down the middle of the figure, down the centre of the

upper-most thigh and leg to the sole of that foot, as

near as can be known, somewhat less than 86 parts.

Breadth of the right foot from thejoint at the root of the
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great toe to the joint on the other side at the root of

the little toe, 2 parts 3 minutes.

Length of the great toe from the centre of the joint, 1

part 7 minutes.

Beautiful daughter of Niobe.

From the chin next the throat to the pit between the cla-

vicles, 1 part 10 minutes.

From the tip of the left ear to ditto, 5 parts 1 minute and

a half.

From the tip of the right to ditto, 2 parts 7 minutes and

three-fourths.

From the said pit to the left nipple, 2 parts 10 minutes.

From ditto to the right nipple, 3 parts 2 minutes.

From nipple to nipple, as near as can be guessed, 4 parts.

Length of the body from the pit between the clavicles to

the bottom of the belly, 9 parts.

From the point of the ilium, (guessed) to the centre of the

patella, 8 parts 5 minutes.

From the centre of the patella to the sole of the foot, 8

parts 8 minutes and a half.

The measurements of the following male figures, have
for their rule, the real length of their respective heads,

divided into four equal portions, called fourths, and those

fourths subdivided into twelve equal parts. See the

Plate.

Jlpollino.

From the bottom of the chin next the throat to the pit be-

tween the clavicles 1 fourth 9 parts.

From the pit between the clavicles to the pit at the bot-

tom of the breast, 2 fourths 6 parts and one-half.

From ditto to the pap of the right breast, 2 fourths 6

parts and one-half.

From ditto to the pap of the left breast, 2 fourths 8 parts;

from pap to pap 1 head.

"Whole length of the body from the pit between the cla-

vicles to the bottom of the belly, about 3 faces.

From point to point of the os ilium next the belly, 1 head
wanting 2 parts.

From the point of the right os ilium to the middle of the

patella, 3 faces.

From the left ditto to the upper edge of the patella, 3

fares.

From the middle of the right patella to the sole of the

foot, 3 faces.

Bread (Ii of the face from ear to ear, 2 fourths 3 parts.

Thickness of the neck immediately under the ears, 2

fourths and half a part.

Thickness of the body in a line drawn across the paps,
almosl 6 fourths.

Narrowest part of the body from the lowest rib to rib,

5 fourths.

Breadth of the body where it joins the the thigh, 6
fourths 8 parts.

Utmost thickness of the thigh, 3 fourths, 1 part.

Thickness of the knee across the centre of the right pa-
tella. 2 fourths nearly.

Thickest part of the calf of the leg in front, 2 fourths 2
parts.

Thinnest part of the right ancle, above the ancle bone,
1 fourth 1 part and two-thirds.

Thinnest part of the right instep, below the ancles, 1

fourth 2 parts.

Thickest part of the ancle from the centre to the centre

of each bone, 1 fourth 4 parts.

Thickest part of the foot, across the joint at the roots of

the toes, 1 fourth 10 parts.

Utmost length of the right foot, 4 fourths 9 parts and a

half.

Utmost length of the left arm from the top of the shoul-

der to the tip of the elbow, 6 fourths 4 parts.

From the same elbow to the joint of the wri£t» nearly, 5

fourths.

From the same joint to the root of the middle finger, I

fourth 9 parts and a half.

Thickest part of the left arm, across the insertion of the

deltoid, 1 fourth 11 parts.

Thickest part of the ditto below the elbow, 1 fourth 7 parts

and a half.

Thickest part of the wrist, measured from above, 1 fourth

and two-thirds of a part.

From the elbow to the centre of the right arm, below
where the latissimus dorsi passes, as near as can be
guessed, 5 fourths and a half.

Thickest part of that arm, measured in front across the

biceps, 1 fourth 10 parts.

Thickest part of the body, measured in profile on the left

side, from the pit between the breasts to the back in a
horizontal direction, 4 fourths 3 parts.

Thinnest part of the body on the same side, measured
just above the navel, 3 fourths 9 parts.

Thickest part of the thigh in profile, measured in a hori-
zontal direction, from the root of the penis to the glu-
teus, 4 fourths 6 parts.

Thinnest part, just above the knee, 2 fourths 2 parts and
three-fourths.

Thickest part of the right knee, 2 fourths and 3 parts.
Thickest part of the calf of the leg, 2 fourths 3 parts and

a half.

Thinnest part of the same leg, just above the instep, l

fourth 6 parts and one-fourth.

From the centre of the inner ancle to the bottom of the
heel, 1 fourth 6 parts.

From the centre of the outer ditto to ditto, 1 fourth f:

parts.

Apollo Belvidere.

From the tip of the right ear to the pit between the da
vicles, 2 fourths 10 parts.

From the bottom of the left ear to the same pit, 3 fourths
and half a part.

From the pit between the clavicles to the centre of the
pit at the bottom of the sternum, 2 fourths 1 1 parts and
a half.

From the pit between the clavicles to the bottom of the
belly, 2 fourths 9 parts and a half.

From the point of the right ilium to the centre of the pa-
tella, 8 fourths 1 1 parts and a half.

From the point of the left ditto to the centre of the patel-
la, 9 fourths 3 parts and three-fourths.

Length of the right leg from the centre of the patella to
the sole of the foot, 9 fourths 1 part and one-third

Length of the left ditto ditto, 9 fourths 5 parts and a
half.

Breadth of the face from ear to car, 2 fourths 2 parte
and a third.
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Breadth of the neck, taken in front like the face, 2 fourths

exactly.

From the pit between the clavicles to the right pap,

3 fourths 4 parts.

From ditto to the left pap, 3 fourths 5 parts and one-

fourth.

Distance across from pap to pap, 4 fourths 9 parts and

three-fourths.

Breadth of the body across the paps, 6 fourths and half

a part.

Narrowest part of the body, measured a little above the

navel, 5 fourths 1 part and one-fourth.

Breadth of the hips, measured upon the ilium just under

the obliq. descendens, 5 fourths 2 parts and a half.

Breadth from point to point of the ilium, 3 fourths 10

parts and a half.

Thickest part of the right thigh, measured in front across

the head of the rectus, 2 fourths 11 parts.

Thickest part of the left ditto, 2 fourths 11 parts and a

half.

Thickness of the right knee across the centre of the pa-

tella, 1 fourth 10 parts.

Thickness of the left ditto, 1 fourth 9 parts and a half.

Thickness of the c;vves of the legs, taken in front, 2

fourths 1 part and a half.

Small of the right leg just above the ancle, 1 fourth 2

parts and a half.

Ditto on the left leg ditto, l fourth 1 part.

From centre to centre of the ancle bones of each leg, 1

fourth 4 parts.

Thickness of the instep on the foot immediately under the

right ancle, 1 fourth and half a part.

Length of the right foot from the point of the heel to the

point of the great toe, 4 fourths 5 parts and one-fourth.

Ditto of left ditto ditto, 4 fourths 8 parts.

Breadth of the right foot on the joints at the roots of the

toes, 1 fourth 6 parts and two-thirds.

Length of the right arm from the head of the deltoid to

the tip of the elbow, 6 fourths 3 parts.

From the tip of the elbow to the centre of the wrist bone,

4 fourths 10 parts and two-thirds.

Thickness of the right arm, taken in front, 1 fourth 6

parts and one-third.

Ditto in profile about the middle, 2 fourths and one-third

of a part.

Thickest part of the right thigh in profile as near as can

be taken, 3 fourths 5 parts and three-fourths.

Thickness of the right knee ditto to the centre of the pa-

tella, 2 fourths and two-thirds of a part.

Thickness of the calf of the leg in profile, 2 fourths 2

parts.

Thickness of the small of the leg in profile, 1 fourth 5

parts and a fourth.

Total length of the Apollo, including four parts to the

bead, and measuring down the centre of the body, 32

fourths 2 parts.

Borghcse Faun.

From the bottom of the right ear to the pit between the

clavicles, 4 fourths.

Total length of the body from the pit between the clavi-

cles to the boltora of the belly, 8 fourths 3 parts.

JLength of the fight thigh from the point of the ilium to

the centre of the patella, 9 fourths 2 parts and one-

third.

Length of the right leg from the centre of the petalla to

the sole of the foot, 9 fourths 6 parts.

Breadth of the shoulders just below the head of the del-

toid, 8 fourths 1 part.

Breadth of the body below, measured on the obliquus

descendens, 5 fourths 2 parts.

Utmost breadth of the right thigh, measured from the

bottom of the testicles, 2 fourths 10 parts and a half.

Breadth of the right knee across the patella, 1 fourth 10

parts and a half.

Narrowest part immediately below the knee, 1 fourth 8

parts.

Thickest part of the calf of the right leg, 2 fourths 1 part;

left leg ditto.

Narrowest part just above the ancle, 1 fourth.

Broadest part of the ancle from centre to centre of each

bone, 1 fourth 4 parts and a third.

Narrowest part of the instep immediately under the an-

cle bone, I fourth

Ditto of the left ditto, 1 fourth 1 part and a half.

Utmost length of the right foot, 4 fourths 7 parts and

three fourths; ditto of the left foot, 4 fourths 7 parts.

Length f tfi« left arm leaning from the shoulder to the

point f th .* elbow, 6 fourths 8 parts and a third.

Ditto of the right as near as can be guessed, 6 fourths 5

parts.

From the elbow ditto to the centre of the wrist bone, 5

fourths and half a part.

Utmost thickness of the left arm across the centre of the

biceps, 1 fourth 10 parts.

Breadth of the left wrist across the centre of the bones,

1 fourth 3 parts.

Thickest part of the thigh in profile from the most pro-

minent part of the gluteus, 4 fourths 4 parts.

From the bottom of the same glutseus, measured horizon-

tally from back to front, 3 fourths 6 parts.

Thickest part of the right knee from the head of the pa-

tella, 2 fourths 2 parts and a third.

Ditto of the calf of the right leg, 2 fourths 2 parts and a

third; left leg ditto.

Thinnest parts immediately under the knee, 1 fourth 11

parts and a half.

Thinnest part of the right ancle just above the instep, 1

fourth 6 parts and a half.

From the centre of the inner ancle to the sole of the foot,

1 fourth I part and a third.

Length of the right leg from the head of the patella to

the instep, 7 fourths 8 parts and a half.

Ditto of the left from the centre of the patella, as near

as can be guessed, 7 fourths 3 parts and a half.

From point to point of the ilium, 4 fourths.

Sleeping Faun, (Barberini).

Distance from the right ear to the pit between the clavi-

cles, 3 fourths.

Length of the neck from the bottom of the chin to the

pit between the clavicles, 1 fourth 9 parts and a half.

From the said pit t » the pit at the bottom of the sternum,

2 fourths 6 parts and a half.

Total length of the body from the said pif to the bottom

of the belly, 7 fourths 1 part.

Length of tlie left thigh in its restored state from the.
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point of the ilium to the top of the patella, 9 fourths 7

parts.

From the, top of the patella to the sole of the foot, 8 fourths

10 parts and a half.

Breadth of the tVtce from ear to ear, as near as can be

measured, 2 fourths 5 parts and a half.

Bnadth of the neck from side to side, 2 fourths 1 part.

Ditto of the Breast from pap to pap, 3 fourths 3 parts

and a half.

Breadth from point to point of each ilium, 3 fourths 11

parts and one-third.

From the pit at the bottom of the sternum to the navel,

2 fourths 6 parts and a half.

Utmost thickness of the thigh across the head of the

rectus, 3 fourths 2 parts and a third.

Utmost thickness of the body across the paps, 6 fourths

4 parts.

Narrowest part of ditto at the bottom of the ribs, 5 fourths

3 parts and a half.

Length of the arm over the head, from the centre of the

head of the humerus, as near as can be found, to the

tip of the elbow, 6 fourths.

Length of that awn below, from the tip of the elbow to

the centre of the wrist, 5 fourths and one-third of a
part.

Utmost thickness of the body from the most prominent
part of the breast to the trapezius behind below the

shoulder, measured in a right line, 4 fourths 8 parts

and a half.

From the hollow part of the rectus before, a little above
the navel, to the sacro-lumbalis behind, measured in a

right line, 4 fourths? parts and a half.

Thickness of the arm from the centre of the biceps to the

triceps behind, 2 fourths and a half a part.

N. B. The tip of the right elbow; all the left arm be-

low the deltoid; all the right thigh and leg, with so

much of the left thigh as is between the broadest part

of the rectus and its insertion at the knee, (all of which

is antique, together with a part of the solans, gasteroc-

ncmius, and peronei withoutside of the leg) and all the

other part of that leg and foot, have been restored by
Bernini.

Laocoon.

From the bottom of the right ear to the pit between the

clavicles, 3 fourths 3 parts and one-third.

From ditto of the left ear to the said pit, 2 fourths 10

parts and a half.

From the said pit to the centre of the pit at the bottom

of the sternum, 3 fourths 4 parts.

From the pit ditto to the top of the navel in a stright line,

3 fourths 4 parts.

Fmm the top of the navel to the privities, 2 fourths 8

parts.

From the point of the ilium to the centre of the patella

of the left thigh, 9 fourths 8 parts.

From the point ditto of the right thigh to the centre of
the patella, 9 fouiths 2 pails.

From the centre of the left patella to the instep or anu-
lar ligament, 8 fouiths 2 parts.

From the said point at the instep to the bottom of the

heel ditto, l fourth 1 1 parts.

Length of the right leg from the centre of the patella to

the instep, 7 fuurll.s 9 pails and a quarter.

From the said point at the instep to the bottom of the

heel, 1 fourth 5 parts.

From the pit between the clavicles to either pap, 3

fourths 2 parts and three-fourths.

Length of the left arm from the head of the deltoid to the

tip of the elbow, 6 fourths 7 parts and a quarter.

From the tip of the said elbow to the centre of the joint

of the wrist, 5 fourths 1 part and a half.

Length of the back of the hand from the centre of ihe

wri t to thejointofthe middle finger, 1 fourth 4 parts

and a third.

Length of the first joint of the middle finger, 1 fourth and
I part.

Thickness of the neck in front, about the middle, 2

fourths 3 parts.

Distance across from pap to pap, 4 fourths 2 parts and
two-thirds.

Breadth of the body measured horizontally across the

nipples, 6 fourts 5 parts and a half.

Breadth of ditto measured horizontally at the narrowest
part across the bottom of the ribs, 5 fourths.

Breadth across on the ilium immediately under the obii-

quus de-cendens, 5 fourths 4 parts.

Thickness of the left thigh measured across the centre of

the rectus, 3 fourths 3 parts and one-third.

Thickness of (he knee measured across the centre of the
patella, i fourth 1 1 parts and a half.

Thickness of the right ditto, 1 fourth 1 1 parts and a
hall.

Thickness of the calf of cither leg, 2 fourths 2 parts.
Thickness of the smallest part just above the ancle, 1

fourth and half a part.

From centre to centre of the left ancle bone, 1 fourth 5
parts; right, ditto.

JS arrowest part of the instep just under the ancles, 1 fourth
and two-thirds of a part.

Breadth of the foot from the centre of the joint at the
root of the great toe to ditto of the little one, l fourth
II parts and one-thud.

Thickest pari of the left arm measured across the centre
of the biceps, 2 fourths 2 parts and one-third.

Ditto of the said arm measured on the supinator just be-
low the elbow, 1 fourth 9 parts and a half.

Breadth across the wrist measured from the centre of the
joint, 1 fourth 3 parts.

Breadth of the hand measured upon the joint at the roofs
of the fingers, 1 fourth 10 parts and two-thirds.

Thickness of the body in profile measured from the cen-
tre of the pectoral muscle to the most prominent part
of the trapezius behind, 4 fourths 9 parts.

Thinnest part of the body in profile measured just above
the navel. 3 fourths 6 parts and a half.

Thickness of the knee from the head of the gasterocne-
mius to the centre of the patella, 2 fourths 6 parts and
a half.

Thickest part of the calf of the right leg in profile, 2
fouiths 4 parts.

Thinnest part of the small of the left leg in profile, 1
fourth 6 parts.

Length of the left foot from the heel to the top of the
great toe, 4 fourths 8 parts.

Total length of the fig.! re of the Laocoon, allowing 4
iourths tor the head, and measuring IVoui the bottom
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of the chin to the pit between the clavicles, and from
thence, following with the utmost exactness the line of
the centre of the body, then measuring on the centre
of the left thigh (after having found the point by lay-
ing a rule across from the bottom of the belly paral-
lel with the two points of the ilium), and so down the

centre of the patella, and upon the leg to the sole of
the foot, 34 fourths.

Laocoon's elder son.

From the bottom of the left ear to the pit between the cla-

vicles, 2 fourths 1 1 parts.

From ditto of the right ear to the said pit, 2 fourths 6
parts and a half.

From the said pit to the centre of the pit at the bottom
of the sternum, 2 fourths 7 parts and a half.

From the centre of the said pit to the centre of the navel,

2 fourths 7 parts.

From the centre of the navel to the privates, 2 fourths
7 parts and one-third.

From the point of the right ilium to the centre of the
patella, 8 fourths 7 parts and a half.

From the centre of the patella to the instep, 8 fourths 1

part.

From the said instep to the bottom of the heel, 1 fourth
8 parts and one-third.

From the centre between the clavicles to either pap, 2
fourths 10 parts and three fourths.

Distance from pap to pap, 4 fourths 5 parts and one-
third.

Ditto from point to point of the ilium, 3 fourths 4 parts.
Length of the left arm measured from the head of the

humerus, as near as can be guessed, to the tip of the
elbow, 5 fourths 8 parts and two-thirds.

From the tip of the elbow to the centre of the wrist
bone, 4 fourths 7 parts and cxie-third.

Broadest part of the body measured across the paps, 6
fourths 4 parths.

Narrowest part of ditto measured across the bottom of
the ribs. 5 fourths 3 parts.

Breadth of the body measured upon the ilium immediately
under the obliquus descendens, 5 fourths 7 parts and
a half.

Thickest part of the right thigh in front, across the cen-
tre of the rectus, 2 fourths 7 parts and a half.

Thickness of the knee across the centre of the patella,
1 fourth 1 1 parts and one third.

Thickest part of the calf of the leg, 2 fourths 3 parts.

Thickness of the small of ditto just above the ancle, 1

fourth 1 part and a half.

Thickness of the ancle from the centre of each bone, 1

fourth 4 parts and a quarter.

Broadest part of the right foot across the joints at the

roots of the toes, 1 fourth 8 parts.

Thii kness of the upper arm in profile across the middle
of the biceps," t fourth 1 1 parts and a half.

Ditto of the lower arm just below the elbow, ditto, l

fourth 6 parts.

rbi< kness of the right thigh in profile, 3 fourths 4 parts
and three-fourths.

Ditto of the knee ditto from the centre of the patella, 2
fourths 6 parts.

Thickness of the calf of the leg ditto, 2 fourths 4 parts.
Thickness just above the ancle ditto, 1 fourth 5 parts.

Thickness of the body in profile from the most promi-
nent part of the pectoral muscle to the trapezius be-
hind, 4 fourths 3 parts and a half.

Narrowest part of ditto measured a little above the na-
vel, 8 fourths 3 parts.

Total length of the figure measured down the centre
allowing 4 fourths to the head, and observing the same
method as with the foregoing statue of the father, 30
fourths exact.

Younger son of Laocoon.

From the tip of the right ear to the pit between the cla-
vicles, 2 fourths 8 parts.

From the said pit to the pit at the bottom of the sternum-
2 fourths 8 parts.

From ditto to the right pap, 8 fourths 8 parts.

From the pit between the clavicles to the bottom of the
bellv, 8 fourths.

From the point of the right ilium to the top of the pa-
tella, 7 fourths 9 parts.

From the top of the patella ditto to the sole of the foot,
8 fourths 7 parts.

Length of the right foot from the heel to the great toe,
4 fourths 2 parts and one-third.

Breadth of the narrowest part of the body in front at the
bottom of the ribs, 4 fourths 2 parts.

Thickness of the thigh measured across the centre of the
rectus, 3 fourths and half a part.

Thickness of the calf of the leg ditto, 2 fourths 3 parts.
Thickness of the smallest part of the kg just above the

ancle, 1 fourth 2 parts.

From centre to centre of each ancle bone, 1 fourth 4 parts.
Thickness of the body from the most prominent part of

the pectoral muscle to the trapezius behind, 4 fourths.
Narrowest part of the body just above the navel, 2

fourths 9 parts and two-thirds.
Thickness from the most prominent part of the glutseus,

to the point of the ilium, 3 fourths 8 parts and a half.

Thickess part of the thigh in profile about the centre of

the rectus, 2 fourths 10 parts and two-thirds.
Thickness of the calf of the leg, 2 fourths 2 parts.

Thickness of the smallest part in profile, 1 fourth 5 parts.

Length ofthe arm on the body from the head of the del-

toid to the tip of the elbow, 5 fourths 6 parts and two-
thirds.

From the tip of the elbow to the centre of the wrist bone,

4 fourths 5 parts and one third.

From the joint of the wrist upon the the extensores com-
munes to the joint of the middle finger, 2 fourths -9

parts.

Meleager.

From the left ear to the pit between the clavicles, 2

fourths 10 parts and a half; from the right ditto, 2

fourths 9 parts and a half.

From the pit between the clavicles to the bottom of the

belly, 9 fourths.

From ditto to the centre of the pit at the bottom of the

sternum, 3 fourths.

From ditto to the pap on the right breast, 4 fourths 1

part and a half.

Length of the right thigh from the point of the ilium to

the top of the patella, 9 fourths.
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From the top of the patella to the sole of the foot ditto,

9 fourth! 3 parts.

Distance from jiap to pap, 4 fourths 2 parts.

Broadest part of the body measured across the paps, 8

fourths 9 parts and two thirds.

Narrowest part of ditto measured at the bottom of the

ribs, 5 fourths 5 parts.

Breadth of the hips measured on the ilium immediately

under the obliquus descejidens, 5 fourths 7 parts and

a half.

Thickest part of the thigh measured in front, 2 fourths 10

parts and one third.

Thickness of the right knee across the centre of the pa-

tella, 1 fourth 10 parts and a half.

Thickest part of the calf of the leg, 2 fourths 1 part and

one-third.

Thickness of the small of the leg ditto just above the

ancle, 1 fourth.

From centre to centre of each ancle bone, 1 fourth 5

parts.

Length of the right foot from the heel to the tip of the

toe, 4 fourths and 9 parts.

Broadest part of the said foot from the joint at the root

of the great toe to ditto of the little toe, 1 fourth 9 parts.

Breadth of the face from ear to ear in front, 2 fourths

3 parts.

Ditto of the neck ditto in front about the middle, 2

fourths and half a part.

Length of the arm from the head of the deltoid to the tip

of the elbow, 6 fourths 11 parts and one- third.

Thickest part of the arm measured in front across the

biceps, 1 fourth 7 parts and a half.

Thickness of the arm in profile from the biceps to the

triceps behind, 2 fourths 1 part and three-fourths.

Ditto of the body measured from the most prominent

part of the pectoral muscle to the trapezius, 4 fourths

6 parts and one-third.

Narrowest part of the body in profile ditto, just above
the navel, 3 fourths 7 parts and one-third.

Thickest part of the thigh on the rectus just under the

glutseus, 3 fourths 4 parts and one-third.

Thickness of the knee in profile on the centre of the

patella. 2 fourths 2 parts.

Thickest part of the calf of the leg in profile, 2 fourths

2 parts and three-fourths.

Smallest of ditto, 1 fourth 4 parts.

Breadth from point to point of the ilium, 3 fourths 9
parts and two- thirds.

Total length of the figure, allowing 4 fourths to the head,
and measuring down the line of the centre of the
body, then laving a line parallel with the points of
the ilium, and measuring down the middle of the thigh
to the sole of the right foot, 31 fourths 4 parts.

Antinous.

From the bottom of the left ear to the pit between the
clavicles. 2 fourths 9 parts.

From the pit between the clavicles to the pit at the bot-
tom of the breast, 2 fourths 10 parts and two-thirds.

From ditto to either pap, 3 fourths 4 parts.

From ditto to thi bottom of the belly, 9 fourths.

From the point of the ilium to the centre of the patella,
9 fourths.

from ditto to the sole of the foot, 9 fourths.

From pap to pap, 4 fourths 10 parts.

From point to point of the ilium, 3 fourths 10 parts and

one-third.

Breadth of the face from ear to ear, 2 fourth 3 parts and

two thirds.

Thickness of the neck about the middle, 2 fourths 1 part

and a half.

Broadest part of the shoulders from deltoid to deltoid, 6

* fourth 9 parts and a half.

Narrowest part of the body at the bottom of the ribs, 5

fourths 1 part.

Breadth measured on the ilium immediately under the

obliquus descendens, 5 fourths 4 parts and a half.

Ditto of the thickest part of the left thigh across the

rectus, 3 fourths 1 part.

Ditto of the right ditto, 2 fourth 11 parts.

Thickness of the left knee across the centre of the patella,

1 fourth 11 parts.

Ditto of the right ditto, 2 fourths.

Thickness of the right leg at the thickest part, 2 fourths

3 parts.

From centre to centre of the ancle bones, 1 fourth 4

parts and one-third.

The foot is not antique.

Length from the head of the deltoid to the centre of the

right elbow. 6 fourths 2 parts and a half.

From ditto to the centre of the wrist bone, 4 fourths 6

parts and a half.

From the centre of the wrist bone to the joint of the

little finger, 1 fourth 6 parts and a half.

Breadth of the body in profile from the shoulder to the

most prominent breast, 4 fourths 10 parts and a half.

Narrowest part of the body at the bottom of the ribs, 3

fourths 4 parts and three fourths.

Thickness from the most prominent part of the glutaus
to the head of the rectus ditto, 4 fourths 1 part.

Thickest part of the thigh about the middle of the rectus,

3 fourths 5 parts.

Thickest part of the knee ditto, 2 fourths 3 parts.

Thickness of the arm ditto about the middle of the breasts,

2 fourths 2 parts and one-third.

Germanicus.

From the bottom of the chin to the pit between the cla-

vicles, 1 fourth and two- thirds of a part.

From the tip of each ear to the said pit, 2 fourths 7

parts and a third.

From the pit between the clavicles to the bottom of the
belly, 9 fourths exactly.

From the point of the ileum to the centre of the patella

of the left leg, 9 fourths 3 parts.

From the centre of the patella to the sole of the foot of

ditto, 7 fourths 9 parts and a third.

From the pit between the clavicles to the pit at the bot-

tom of the sternum, 3 fourths 3 parts and a half.

From ditto to the right and left pap of the breast, 3
fourths 3 parts and a half.

From pap to pap, 4 fourths 5 parts and a half.

From point to point of each ilium, (in their oblique situ-

ation) 3 fourths 10 parts.

From ear to ear measured across the face, 2 fourths 5
parts and a half.

Utmost thickness of the neck in front, 2 fourths 1 part.
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From the pit between the clavicles to the left shoulder

measured horizontally, 4 Ibarths 4 pans.

From the great trochanter of the left thigh to The most

prominent part of the right thigh measured horizon-

tally, 5 fourths 9 parts and one-half.

Thickest part of the light thigh measured horizontally

across the middle ot the rectus, 3 fourths.

Ditto of the left ditto continuing the same horizontal

line, 2 fourths 8 parts.

Right Knee across the centre of the patella, 1 fourth 10

parts; left ditto, ditto,

Thickest part of the calf of the right leg, 2 fourths 1 part

and a half; ditto of the left, 2 fourths and a third of a

part.

Thinnest part of the ancle of the left leg, 1 fourth 1 part

and a fourth; right, ditto.

Thickest part of the ancles from the centre of bone to

bone, 1 fourth 2 parts and three-fourths.

Thickest part of the right foot from the joint at the root

of the great toe, t fourth 9 parts.

Ditto, ditto of the left foot, 1 fourth 8 parts.

From the head of the deltoid muscle to the tip of the right

elbow measured within, in front, 6 fourths 2 parts.

From the tip of the elbow to the centre of the ulna at the

right wrist, 4 fourths 4 pans and a half.

From the head of the deltoid to the left elbow, 5 fourths

9 parts and a half.

Thickest part of the body from the most prominent part

of the pectoral muscle before, to the most promn.eut

part of the scapula, taken horizontally in profile, 4

fourths 10 parts and a half.

Narrowest part of the body measured just above the na-

vel, 3 fourths 6 parts.

From the hollow of the thigh at the head of the rectus

before, to the most prominent part of the glutaeus be-

hind, 4 fourths 2 parts.

Thickest part of the right thigh measured below the glu-

taius, 3 fourths 5 parts and a half.

Thickness of the right knee in profile from the centre of

the patella to the hollow behind, 2 fourths 2 parts and

a half.

Thickest part of the calf of the right leg in profile, 2

fourths 2 parts; ditto above the ancle, 1 fourth 5 parts.

Length of the right foot, 4 fourths 4 parts and three-

fourths.

Thickest part of the right arm from the biceps to the tri-

ceps, I fourth 11 parts and one-third.

Broadest part of the wrist from bone to bone, 1 fourth

2 parts.

Thickest part of the neck taken in profile, 2 fourths.

Far th<* greatest number of the so much admired Gre-

cian statues lay, for a long series of years, buried under

the ruins of Rome. The foilowing is a brief account of the

Discovery of several of the most celebrated statues, or

groups, in various parts of Rome.

U The equestrian statue of M. Aurelius was found on
the C«Jian hill, near the present church of St. John La-
teran, in the pontificate of Sixtus IV. (1471 to 1484)
who placed it in that area. About the year 1540 it was
removed to the capitol, under the direction of Michael
Angelo.

II. The torso of Hercules in the Vatican, was found
in the Canino de Fiori, in the time of Julius 11.

III. The group of the Laocoon was discovered in the
vineyard of Gualtieri, near the baths ol lit us, by Felix
de 1'iedis, in 1512, as recorded on his tomb in the church
of Ara Coeli.

JV. In the reign of Leo X. the Antinous, or Mercury
according to Vise onti, was found on the Ksquiline hill,

near the church of St. Man in.

V. Leo was likewise successful in recovering from,

oblivion the Venus called de Medicis. It was lound in

the portico of Octavia, built by Augustus, near the

Theatre of Marcel I us, in the modern Fescheria. Re-
moved to the gallery at Florence by Cosmo IJ1. in 1676.

VI. The colossal Pompej of the Spada palace, was
found during the pontilicate of Julius 111.(1550 to 1555)
near the church of St. Lorenzo in Damasro.

VII. The Hercules, and the groupeof Dirce, Zethus,
and Amphion, called • ii toro," now ai Naples, were due
up in the baths of Caracalla, and placed in the Farnese
palace, about the middle of the sixteenth century.

V 111. The Apollo Belvidere, and the Gladiator of the
Villa Borgtiese, were taken from under the ruins of the
palace and gardens of JSero at Antium, 40 miles from
Rome, when the Casino was made there by cardinal
Borghese, during the reign of Paul V. (1605 to 1621.)

JX. Soon afterward, the sleeping Faun, now in the

Barberini palace, was found near the mausoleum of Ha-
drian

X The Mirmillo Expirans, or Dying Gladiator of

the capitol, was dug up m the gardens of Sallust, on the

Pincian hill, now the Villa Borghese: it was purchased
by Benedict the I4ch of cardinal Lodovisi.

XI. The small Harpocrates and the Venus of the Ca-
pitol were found at 1 i\o!i in the same reign.

XII. I he Meleager, once in the Picchini collection,

now in the Vatican, was found near the church of Sf.

Bibiena.

STATUTE, in its general sense, signifies a law, or-

dinance, decree, Ace. Statute, in our laws and customs,

more immediately signifies an act of parliament made by
the three estates of the realm; and such statutes are

either public, of which the courts at Westminster must
take notice, without pleading them; or the} are special

and private, which last must be pleaded. It is held, that

a public statute, made in affirmation of the common law,

extends to all times after the making thereof, although

it mentions only a remedy for the present; and where a

thing is given or granted by statute, all necessary inci-

dents are at the same time granted with it. The most na-

tural exposition of a statute is, to construe one part by

another of the same statute, because that best expresses

the intent of the makers; also statutes, in general, ought

to be expounded m suppression of the mischief, and for

the advancement of thereoiedy designed by any statute,

yet so that no innocent person may suffer or receive any
damage thereby. It is held, that statutes will continue

in force, though the records of them are destroyed, Ace.

But if a statute is against reason, or impossible to be

performed, the same is void of course
When a statute is repealed, all acts done under it,

while it was in force, are good; but if it is declared null,

all these are void. Jcnk. 233., pi. 6.

Where a statute, before perpetual, is continued by an

affirmative statute, for a time, this does not amouut to a
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repeal of it at the end of that time. Lord Raym.
397.

Where two arts contradictory to each other, are passed

in the same session, the latter only shall take effect. 6

Mod. 287.

Statute Merchant, is a bond of record, acknow-

ledged before one of the clerks of the statute merchant,

and lord mayor of the, rity of London, or two merchants

of the said city, for that purpose assigned, or before the

mayor or warden of the town, or other discreet men for

that purpose assigned. This recognizance is to be en-

tered on a roll, which must be double, one part to remain
with the mayor, and the other with a clerk, who shall

write with his own hand a bill obligatory, to which a seal

of the king for that purpose appointed, shall be affixed, to-

gether with the seal of the debtor. 2 Bac. Abr. 331.

The design of this security was to promote and encour-

age trade, by providing a sure and speedy remedy for

merchant-strangers, as well as natives, to recover their

debts at the day assigned for payment.
But though the statute-merchant seems first to be in-

troduced, and wholly calculated, for the ease and benefit

of merchants, as the name itself imports; yet they were
not long engrossed by them: for other men finding from
their own observation, that they have much of the same
nature with judgments in Westminster-halt, but obtained

with less trouble and expense, out of regard to their own
interest and quiet, easily fell into this way of contract-

ing, and by degrees it came to be improved into a com-
mon assurance, as we find it at this day. Winch. 83. See
Insurance.
Statute Staple, is a bond of record, acknowledged

before the. mayor of the staple, in the presence of all or
one of the constables. But now statute staple, as well

as statute merchant, are in a great measure become ob-
solete.

Statutes, or Statutes sessions, otherwise called

petit sessions, are a meeting in every hundred, of all the

shires in England, where by custom they have been used,

whereto the constables and others, both householders and
servants, repair for the debating of differences between
masters and servants, the rating of servants' wages, and
bestowing such people in service, as being fit to serve,
cither refuse to seek or get masters. Stat. 5 Eliz. c. 5.

Stave, music, the five horizontal and parallel lines on
and between which the notes are placed.

Guido, the great improver of the modern music, is

said by some to have first used the stave; but others give
an earlier date to its introduction. Kircher affirms, that
in the Jesuit's library at Messina he found a Greek man-
uscript of hymns more than seven hundred years <ld, in

which some of the music was written on staves of eight
lines, marked at the beginning with eight Greek letters;
the notes, or rather points, were on the lines, but no use
Mas made of the spaces. This, however, at most, only
deprives Guido oft he original invention of the stave, and
still haves him the credit of its great improvement by
reducing it to five lines, and employing both lines and
spaces.

STAUROLITE. in mineralogy. This stone has been
found at Andreasbcrg in the Hartz. It is crystallized,
and the form of its crystals has induced mineralogists
to give it the name of cross-stone. Its crystals are two

vol. in. 74

four-sided flattened prisms, terminated by four-sided py-

ramids, intersecting each other at right angles; the

plane of the intersection passing longitudinally through

the prism. Sometimes these prisms occur solitary.

Primitive form, an octahedron with isosceles triangular

faces. The faces of the crystals striated longitudinally.

Its texture is foliated. Its lustre glassy. Brittle.

Specific gravity 2.33 to 2.36. Colour milk-white.

When heated slowly, it loses 0.15 or 0.16 parts of its

weight, and falls into powder. It effervesces with bo-

rax and microcosmic salt, and is reduced to a greenish

opaque mass. With soda it melts into a frothy white

enamel. When its powder is thrown on a hot coal, it

emits a greenish-yellow light.

A specimen analysed by Westrum was composed of

44 silica

20 alumina
20 barytes

16 water

100.

Klaproth found the same ingredients, and nearly in

the same proportions.

A variety of staurolite has been found only once,,

which has the following properties:

Its lustre is pearly, 2. Specific gravity 2.36t. Co-
lour brownish-grey. With soda it melts into a purplish
and yellowish frothy enamel. It is composed, accord-
ing to Westrum, of

47.5 silica

12.0 alumina
20.0 barytes

16.0 water
4.5 oxides of iron and manganese

100.0.

STAY, in the sea-language, a strong rope fastened to
the top of one mast, and to the foot of that next before
it, towards the prow, serving to keep it firm, and pre-
vent its falling aftwards or towards the poop. AH
masts, top masts, and flag-staves, have their stays, ex-
cept the sprit sail top-masts. That of the main-mast is
called the mainstay. The mainmast, fore-mast, and
those belonging to them, have also back-stays to pre-
vent their pitching forwards or overboard.
STEALING, the fraudulent taking away of another

man's goods, with an intent to steal them, against, or
without, the will of him whose goods they arc. See
Burglary, Larceny, and Robbery.
STEAM. See Water.
Steam engine. See Engine, steam.
STEATITES, in mineralogy . usually amorphous, but

sometimes crystallized in six-sided prisms, its texture
is commonly earthy: specific gravity 2.61 te 2.79; feels
greasy; seldom adheres to the tongue: colour white or
grey, with a tint of other colours; the foliated green.
Does not melt per se before the blowpipe, rhere are
three varieties: specimens analyzed by Klaproth and
Chenevix, contained as follows;

By Klaproth. Bv Chenevix,
59.5 silica 60.00 silica

30.5 magnesia 28.50 magnesia
s « 5 *

r01* -3.00 alumina
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5.5 water

98.0

2.50 lime

2.25 iron

97.25.

STEEL, a carburet of iron, or that metal combined

with a small portion of carbon. See Iron.

STEERAGE, on board a ship, that part of a ship

next below the quarter-deck, before the bulk-head of the

great cabin, where the steersman stands in most ships of

war. See the next article.

STEERING, in navigation, the directing of a vessel

from one place to another by means of the helm and rud-

der. He is held the best steersman who causes the least

motion in putting the helm over to and again, and who

best keeps the ship from making yaws, that is, from run-

ning in and out. There are three methods of steering:

1. By any mark on the land, so as to keep the ship even

by it. 2. By the compass, which is by keeping the ship's

head on such a rhumb or point of the compass as best

leads to port. 3. To steer as one is bidden or conned,

which, in a great ship, is the duty of him that is taking

bis turn at the helm.

STELLARIA, stichwort, a genus of plants belonging

to the class of decandria, and order of trigynia, and in

the natural svstem arranged under the 22d order, cary-

nphyllese. The calyx is pentaphyllous and spreading.

There are five petals, each divided into two segments.

The capsule is oval, unilocular, and polyspcrmous.

There are 17 species; three of these are British plants.

l.Nemortim, broad leaved stichwort. 2. Holostea, grea-

ter stichwort; it is common in woods and hedges. 3. Gra-

minfa, less stichwort. The stem is near a foot high. It

is frequent in dry pastures.

STELLATE. See Botany.
STELLERA, German groundsel, a genus of plants

belonging to the class of octandria, and order of mono-

tonia, and in the natural system arranged under the

31st order, veprecul*. There is no calyx; the corolla is

quadrifid. The stamina are very short; there is only one

seed, which is black. The species are two in number,

passorina and chamaejasme.

STEM. See Botany.
Stem of a ship, that main piece of tirvber which comes

bending from the keel below, where it is scarfed, as they

call it, that is, pieced in; and rises compassing right

before the forecastle. This stem it is which guides the

rake of the ship, and all the hut-ends of the planks are

fixed into it. This, in the section of a first-rate ship,

is called the main stem. See Shipbuilding.

STEMMATA, in the history of insects, are three

smooth hemispheric dots, placed generally on the top of

the head, as in most of the hymemqitei a and other classes.

STEMODJA, a genus of plants belonging to the class

didynamia, and order of angiospermia. and -in the nat-

ual svsiem ranging under the 40th order, personatse.
r

l he

calyx is quinquepartite; the corolla bilabiated; there are

four stamina: each of the filaments is bifid, and they

have two antherae. The capsule is hilorular. There

are lour species, herbs of the East and West Indies.

STENOGRAPHY. The art of stenography, or

short-hand writing, was known and practised by most of

the ancient ( ivilized nations. The Egyptians, who were

distinguished for learning at an early period, at first ex-

STE
pressed their words by a delineation of figures called

hieroglyphics. A more concise mode of writing seems to

have been afterwards introduced, in which only a part

of the symbol or picture was drawn. This answered

the purpose of short-hand in some degree. After them

the Hebrews, the Greeks, and the Romans, adopted dif-

ferent methods of abbreviating their words and sentences,

suited to their respective languages. The initials, the

finals, or radicals, often served for whole words; and

various combinations of these sometimes formed a sen-

tence. Arbitrary marks were likewise employed to de-

termine the meaning, and to assist legibility; and it

seems probable that every writer, and every author of

antiquity, had some peculiar method of abbreviation,

calculated to facilitate expression of his own sentiments,

and intelligible only to himself.

It is also probable, that some might by these means

take down the heads of a discourse or oration; but few,

very few, it is presumed, could hare followed a speaker

through all the meanders of rhetoric, and noted with pre-

cision every syllable as it dropt from his mouth, in a man-

ner legible even to themselves. To arrive at perfection

in the art was reserved for more modern times, and is

still an acquisition by no means general.

In every language of Europe, till about the close of

the 16th century, the Roman plan of abbreviating (viz.

substituting the initials or radicals, with the help of ar-

bitrary characters for words,) appears to have been em-

ployed. Till then no regular alphabet had been invent-

ed expressly for stenography, when an English gentle-

man of the name of Willis invented and published one;

since which we have had a multitude of others by Ma-
son, Gurney, Byrom, Palmer, &c. &c. The following is

extracted from Dr. Mavor's treatise on the art, which

has met with general approbation:

Rulesfor Orthography in Short hand.

1. All quiescent consonants in words are to be drop-

ped; and the orthography to he directed only by the pro-

nunciation: which being known to all, will render this

art attainable by those who cannot spell with precision

in long hand. 2. When the absence of consonants, not

entirely dormant, can be easily known, they may often

be omitted without the least obscurity.' 3. Two, or some-

times more consonants, may, to promote greater expe-

dition, be exchanged for a single one of nearly similar

sound; and no ambiguity as to the meaning ensue. 4.

When two, consonants of the same kind or same sound

come together, without any vowel between them, only

one is to be expressed; but if a vowel or vowels inter-

vene, both are to be written: only observe, if they are

perpendicular, horizontal, or oblique lines, they must

only be drawn a size longer than usual; and characters

with loops must have the size of their heads doubled.

See Plate. CXXIV.
Might is to je written vnt, fight fit. machine mashin^

enough enuf. laugh laf, prophet profet, physics, fsiks,

through thro\ foreign /ore*, sovereign soveren, psalm

sam, receipt reset, write rite, wrigbt rit, island iland f

knavery, navery, temptation temtation, knife n'ife, stick

stik, thigh thi, honour onour, indictment inditement, ac-

quaint aquaint. chaos fcuos. he.

Strength strenth, I ngtli tenth, friendship frendship,

connect conek, commandment, comunment, conjunct «;»-



STENOGRAPHY.

junl, humble humle, lumber lumer, slumber slumer, num-

ber num.tr, exemplary exemlary, &c.

Itocks rox, acts, aks or ax, facts faks or fax, dis-

tricts distriks, or distrix, affects afeks or ofex, afflicts

qjliks or ajiix, conquer, konkr, &c.

Letter leter, little fittc, command comand, error eror,

terror teror, &c. But in remember, moment, sister, and

such like words, where two consonants of the same name
have an intervening vowel, both of them must be written.

These four rules, with their examples, being carefully

considered by the learner, will leave him in no doubt con-

cerning the disposition and management of the conso-

nants in this scheme of short-writing; we shall therefore

proceed to lay down rules for the application of the vow-

els with ease and expedition.

1. Vowels, being only simple articulate sounds,

though they arc the connectives of consonants, and em-

ployed in every word and every syllable, are not neces-

sary to be inserted in the middle of words; because the

consonants, if fully pronounced, with the assistance of

connection, will always discover the meaning of a word,

and make the writing perfectly legible.

2. If a vowel is not strongly accented in the inci-

pient syllable of a word, or if it is mute in the final, it

is likewise to be omitted; because the sound of the inci-

pient vowel is often implied in that of the first consonant,

which will consequently supply its place.

3. But if the vowel constitutes the first or last syllable

of a word, or is strongly accented at its beginning or

end, that vowel is continually to be written.

4. If a word begins or ends with two or more vowels,

though separated, or when there is a coalition of vowels,

as in diphthongs and triphthongs, only one of them is to

be expressed, which must be that which agrees best with

the pronunciation.

5. In monosyllables, if they begin or end with a vow-

el, it is always to he inserted, unless .he vowel is e mute

at the end of a word.
Sue hare the general principles of this art; in vindica-

tion and support of which it will be needless to offer any
arguments, when it is considered that brevity and expe-

dition are the chief objects, if consistent with legibility;

and the subsequent specimens in the orthography recom-

mended, will, we hope, he sufficient to show that there is

no real deficiency in the last mentioned particular.

He who mil us mst be etrnl. grt, ml innptnt. It is our

dty, as rtnl, hugs, to srv, lv, nd oby hm. A mil tht \\d

avd 61m, slid be srkmspk in al hs axns, nd ndvr wih al

hs int to pis evry bdy. I wd nt frm any knxns wth a

Din who lid no rgrd l'r hmslf: nthr wd I hlv a inn who
lid una tld me a li. Unr is of al thugs the mst dfklt to

prsiv ntrnshd; nd .» lit) ons inpehd, Ik the ciisty of a w inn,

nvr Sims wih its wind Istr. Wth gd mnrs, kmplsns nd
an esj pit adrs, mny ink a fgr in the wil, whs mntl ablts

wd skrsly hv red thai abv tha rnk of a ftmn. Mlns is the
prutof athsnd insl'rins, wth ar nvr fit by the ndstrs: it

is a pn nd apnshmnt of itslf, nd brngs wnt nd bgry in

its tin. Vrtu is the list thng tin slid be rgrdd; it is a
rwrd of itslf; inks a inn rspktbl hr, nd wl ink hm elrnly

bpj hrftr. Prd is a mst prnss psn, wch yt ws plntd by
hvn in ur ntr, to rsuremlsn to imtt grt nd wrthy krktrs
or axns, to xt in us a si fr wht is rt nd gsv, nd a Idol

lidgusn gnst oprsrs nd wrkrs of any knd of nkty; in
ahrt, to uik us st a prpr vlu upn uralvs, nd dsps a wrtula

flo, hu evr xltd. Ths fr prd is a vrtu, nd my gstly be

kid a grtnsof si. Bt prd, Ik otlir psns, gnrly fxs upn

rug obgks, or is apld in rng prprsns. Hu k inn is it to

se a rtch whm evry vs lis rndrd msrbl, nd evry fly

kntmtbl, vlng hmslf on hs hi brth, rid hstng ths ilstis

nssttrs, of whm he nhrls nthng bt the lira or ttl! nsstrs

who if thy nu him, wd dsn thr dpndnt wth kutmt. But
al prd of ths sit is fly, nd evr to be avdd.

As the whole of this art depends upon a regular method

and a simple alphabet, we have not only endeavoured to

establish the former on satisfactory principles, but have

been careful to appropriate, according to the compara-

tive frequency of their occurrence, such characters for

the letters as, after repeated trials and alterations, were
conceived to be the best adapted for dispatch.

The short-hand alphabet consists of 18 distinct cha-

racters (viz. two for the vowels and the rest for the

consonants) taken from lines and semicircular curves;

the formation and application of which we shall now ex-

plain, beginning with the vowels.

For the three first vowels, a, e, and i, a comma is ap-

propriated in different positions; and for the other three,

o, u, and y, a point. The comma and point, when ap-

plied to a and o, is to he placed, as in the Plate at the

top of the next character; when for e and u, opposite to

the middle; and when for i and i/at the bottom.

This arrangement of the vowels is the most simple and
distinct that can he easily imagined. Places at the top,

the middle, and the bottom of characters., which make
three different positions, are as easily distinguished from
one another as any three separate characters could be;

and a comma is made with the same facility as a point.

Simple lines may be drawn four different ways; per-

pendicular, horizontal, and with an angle of about forty-

five degrees to the right and left. An ascending oblique

line to the right, which will be perfectly distinct from
the rest when joined to any other character, may like-

wise be admitted. These characters being the simplest

in nature, are assigned to those five consonants which
most frequently occur, viz. I, r, t, c hard or k, and c

soft or s.

Every circle may be divided with a perpendicular and
horizontal line, so as to form likewise four distinct cha-
racters. These being the next to lines in the simplicity
of their formation, we have appropriated them for b, d,

n, and m.

The characters expressing nine of the consonants are
all perfectly distinct from one another; eight only remains
which are needful, viz. /, g, or/, h, p, q, v, w, and x, to

find characters for which we must have recourse to mix-
ed curves and lines. The characters which we have
adopted are the simplest in nature after those already
applied, admit of the easiest joining, and tend to pre-
serve lineality and beauty in the writing.

It must be observed that we have no character fire
when it has a hard sound, as in castle; or soft, as in city;

for it naturally takes the sound of k or s, which in all

cases will be sufficient to supply its place.

R likewise is represented by the same character as <';

only with this difference, r is written with such an as-
cending stroke and / with adescending; which is always
to he known from the manner of its union with the fol-
lowing character; but in a few monosyllables, where r is

the only consonant in the word, and consequently stands-
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alone, it is to be made as is shown in the alphabet for

distinction's sake.

Z, as it is a letter seldom employed in the English
language, and only a coarser and harder expression of

s, must be supplied by s whenever it occurs; as for Ze-
dekiah, write Sedekiah, &c.

The prepositions and terminations in this scheme are

so simple, that the greatest benefit may be reaped from
them, and very little trouble required to attain them; as

the incipient letter or the incipient consonant of all the

prepositions, and of several of the terminations, is used

to express the whole. But although in the Plate suffi-

cient specimens are given of the manner of their appli-

cation, that the learner of less ingenuity or more slow

perception may have every assistance, we have subjoin-

ed the following directions:

1. The preposition is always to be written without

joining, yet so near as plainly to show what Word it be-

longs to; and the best way is to observe the same order

as if the whole was to be connected.

2. A preposition, though the same letters that consti-

tute it may be met with in the middle or end of a word, is

never to be used, because it would expose it to obsurity.

3. Observe that the preposition omni is expressed by
the vowel o in its proper position; and for anti, anta,

ante, by the vowel a, which the radical part of the word
will easily distinguish from being only simple vowels.

The first rule for the prepositions is (allowing such ex-

ceptions as may be seen in the Plate) to be observed for

the terminations; and also the second mutatis mutandis,

except that whenever sis, sus, sys, cious, tious, and ces,

occur, they are to be expressed as directed in the fourth

rule for the consonants, whether in the beginning, mid-
dle, or end of words.

4. The terminative character for tion, sion, cwn, cian,

tian, is to be expressed by a small circle joined to the

nearest letter, and turned to the right; and the plurals,

tions, sions, cions, dans, tians, tience, by a dot on the

same side.

5. The terminative character for ing is to be ex-

pressed likewise by a small circle, but drawn to the left

hand; and its plural ings by a dot.

6. The plural sign s is to be added to the terminative

characters when necessary.

7. The separated terminations are never to be used

but in polysyllables, or words of more syllables than one.

These directions duly observed, together with a pro-

per attention to the engraved plate, and a regard to

what has gone before in this art, will point out a method
as concise and elegant as can be desired, for expressing

the most frequent and longest prepositions aud termina-

tions in the English language. 1; it should be thought

necessary to increase their number by the addition of

others, it will be an easy matter For any one of the least

discernment to do so, by proceeding on the princples

before laid down.
STEP of the mast and capstan, in a ship, is that piece

of timber whert on the masts or capstans stand at bottom.

STEPHANIUM, a genus of the monogynia order,
in the pentandria class of plants, and in the natural me-
thod ranking under the 47th order, stellatse. The calyx
is monopbylloiis, turbinated, and quinquepartite; the co-

rolla is nionopctalous, funnel-shaped, having its tubes

curved and ventricose; the pericarpium is a bilocular
berry, containing two seeds, flattened on one side, and
round on the other. This genus is nearly allied to that
of psychotria. There is only one species, viz. guianense
a native of the warmer parts of America.
STERBEEKIA, a genus of the class and order po-

lyandria monogynia; the calyx is three or five valved-
corolla three or live petalled; caps, corticose; seeds in-
tricate; nothing in pulp. There is one species, a shrub
of Guiana.
STERCULIA, a genus of plants belonging to the class

dodecandria, and order of in n gynia, and in the natural
system ranking under the 38 h order, )ricocce«. The
calyx is quinquepartite; there is no corolla; the nect. is
bell-shaped; germ pedicelled; and the capsule is quinque-
locular, and many-seeded. There are eight species all
foreign plants.

STEREOGRAPHIC PROJECTION. See Projec-
tion.

STEREOGRAPHY, the art of drawing the forms
and figures of the solids upon a plain*.

STEREOMETRY, that part of geometry which
teaches how to measure s did bodies, that is, to find the
solidity or solid content of bodies, as globes, cylinders,
cubes, vessels, ships, &c.
STEREOTYPE PRINTING. This is said to be an

improvement in the art, and was introduce:! into this
country by Mr. Ged, of Edingburgh, who, instead of
types or single letters, formed a plate for each separate
page, from which the work is printed. With the first in-
ventor it did not succeed; though the pretensions of Ged,
as an inventor, may be dispnt d, for precisely the same
principle was adopted many hundred years ago by the Ch -

nese and Japanese, who first practised the art of print-
ing by means of wooden bio. ks. The mode of stereotype
printing is, first to set up a page, for instance, in the com-
mon way, and when it is rendered perfectly correct, a
cast is taken from it, and in this cast the metal for the
stereotype plate is poured. This method of printing has
lately been brought into practice by earl Stanhope, who
seems to have overcome all difficulties, and to have ren-
dered the art as perfect as can be expected. His lord-

ship intends to make the invention public.
STERLING, a term frequent in British commerce.

A pound, shilling, or penny, sterling, signifies as much
as a pound, shilling, or penny, oflawful money of Great
Britain, as settled by authority.
STERN of a shij). usually denotes all the hindermost

part of her, but propi riy it is only the outmost part abaft.

Stern-fast, denotes some fastenings of ropes, &c.
behind the stein of a ship, to which a (able or hawser may
be brought or fixed, in order to hold her stern to a wharf,
&c.

Stern-post, a great timber let into the keel at the

stern of a ship, somewhat sloping, into which are fasten-

ed the afterplanks; and on this post, by its pintl and
gudgeons, hangs the rudder.

STERNA, the tern, a genus of birds of the order an-

seres, The marks of this genus area straight, slender,

pointed bill, linear nostrils, a slender and sharp tongue,

very long wings, a small back toe. and a forked tail.

There art- 25 species, according to Dr. Latham: tin cas-

pia, cayana, surinamensis, fuiigiuosa, africana, stolida,
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philippina, simplex, nilotica, boysii, striata, vittata, sa-

tlicca, pilcata, hirundo, panada, cinerea, alba, minuta,

sinensis, australis, metopolcucos, lissipcs, nigra, and oo-

scura. Three of these only are found in Gnat Britain;

the hirundo, minuta, and fissipes. See Plate CXX11.
Wat. Hist. fig. 377.

1. The hirundo, common tern, or great sea-swallow,

weighs four ounces one quarter; the length is fourteen

inches; the breadth thirty; the bill and feet are of a line

crimson: the former tipt with black, straight, slender, and

sharp-pointed; the crown, and hind part of the bead, black;

the throat, and whole underside of ttie body, white; tne

upper part, and the coverts of the wings, a tine pale-grey.

This is a very common species, frequents our sea-coasts,

and banks of lakes and rivers during the summer, but is

most common in the neighbourhood of the sea. It is

found also in various parts of Europe and Asia, accord-

ing to the season; in the summer, as far as Greenland
and Spitzbergen, migrating in turn to the South of Aus-
tria and Greece. It lays three or four eggs about the

month of June, of a dull olive-colour.

These are laid among the grass or moss. The young
are hatched in July, and qut the ne >t very soon after.

They are carefully fed by their parents, and Ay in about
six weeks. This bird appears to have all the actions on
the waier which the swallow has on land, skimming on
the surface, and seizing on every insect which comes in

its way; besides which, the moment it spies a fish in ttie

water, it darts into that element, and seizing its prey,

arises as quickly to the place from which it dipped.

2. The minuta, or smaller sea-swallow, weighs only
two ounces live grains; the length is eignt inches and a

half, the breadth nineteen and a half. Tne bill is yel-

low, tipt with black; the forehead and cheeks white;

from the eyes to the bill is a black line; the top of the bead
and hind part black; the breast and under side of the bo-

dy clothed with feathers so closely set together, and of

such an exquisite rich gloss and so fine a white, Uiat no
satin can be compared to it. These two species are very
dilieate, and seem unable to bear the inclemency of tne

weather on our shores during winter, for we observe tnai,

they quit their breeding place at tne approach of it, and
do not re: urn till spring, I'he manners, baunts, and iood,

of this species, are the same with those of the former;
but they are far less numerous.

3. The fissipes, or black tern, is of a middle size be-

tween the first and second species. The usual length is

ten inches; the breadth 24; the weight two ounces and a
half. The head, nee k, breast, and belly, as far as the
Vent, are black; beyond is winte; the male has a white
spot under its chin; the back and wings are of a deep
ash-colour: the tail is short and forked; tne exterior leath-
er on each .side is white; the other ashrcoloured; the legs
and feet of a dusk} red. Fbesc birds frequent Ires ii wa-
ters, breed on their banks, and lav three small eggs of a
deep olive-colour, much spotted with black. The} are
found during spring and summer in vast numbers in the
fens ol Lincolnshire, make an incessant noise, and feed
on flies as well as water-inset is and small fishes, finds
ol this species are seen ver} remote from land.

bi hll. tll'l \\. a g. nus oi hsi.es ol tiie order apo-
des. I he g< in pj i i.,u. c i i is; head obtuse, teeth very
minute; giil membrane 0; bud} compressed, without ap-
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parent scales: breast,, carinatc folded; belly pellucid.

There is but a single species, that inhabits America, viz.

diaphana.

STERNUM. See Anatomy.
STEWARD, a man appointed in a place or stead.

and always signifies a principal officer within his juris-

diction. The greatest of these is the lord-high-steward
of England; but the, power of this otticer being very
great, of late he has not usually been appointed for any
length of time, but only for the dispatch of some special

business, as the trial of some nobleman in cases of trea-

son, &c. after which his commission expires.

STICKLEBACK. See Gastkrosteus,
STICKS, foot, in printing, slips of wood that lie be-

tween the foot of the page and the chase, to which they
are wedged fast by tne quoins, to keep the form firm, in

conjunction with the side-sticks, which are placed at the
side of the page, and fixed in the same manner by means
of quoins.

STiOrMA, in entomology, a spot or anastomosis in the
miudle of the wings of insects near the anterior margin,
conspicuous in ttie hymenopterous tribe.

bllGMATA, in natural history, the apertures in dif-
ferent parts of the bodies of insects, communicating with
the tracnea, or air-vessels, and serving for the office of
respiration.

£>11GMAT1ZING, among the ancients, was inflict-
ed upon slaves as a punishment, but more frequently as
a mark to know them b}; in which case it was done by
applying a red-hot iron marked with certain letters to
their foreheads, till a lair impression was made, and then
pouring ink into tiieir furrows, that the inscription might
be the more conspicuous. Stigmatizing, among some
nations, was, however, looked upon as a distinguishing
mark ot honour anu nobility.

ST1LAGO, a genus of plants belonging to the class
ot gynauuria, and order of triaudria. There is one fe-
male, ine calyx is oionophylluus, and almost three-
loued. lnere is no corolla, and the berry is globular
Ihere are two species, the humus and diandria, trees of
the East indies.

SlTEBE, in botany, a genus of plants belonging totne class ot poiyga.nia, and order of dicecia. The extenor calyx ot the hermaphrodite ilower is triphyilous;
the interior is quinquedentate and cartilaginous." The
corolla is tunnel-shaped and quiiiquetid. LWc are four
stamina; and there is one seed „, the interior

, alvx . alvn-
trate. The female flower is similar, has no imcrior ca-
lyx nor lru.t lnere arc three species, the piuastra,
encoides, and ceruua, all foreign plants.

SllJ.iiiiE. i'his sto.e Ras first formed into a dis-
tinct spec ies o} Mr. liau}

. Formerly it was consider-
eu as a variet} ol zeolite.

The primitive form of its crystals is a rectangular
prism, whose oases are rectangles, it crystallizes some-
times in dodecanedrons, consisting ot a four-sided pes n
with hexagonal faces terminated u> four-sided su .mils
w nose laces are oblique parallelograms; sometimes in
tax-sided pnsms, two ot wdiose solid ancles are wantlna
and a small triangular lace in their place

&>

Its texture is foliated. The Iamin* arecas.lv separat-ed Irom each other, and are some,,,, flexible. Lustrepearly. Hardness interior to that of zeolite, w h
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scratches stilbite. Brittle. Specific gravity 2.500. Co-
lour pearl white, or greasy. Powder bright white,
sometimes with a shade of red. This powder, when ex-
posed to t lie air, cakes and adheres as if it had absorbed
water. It causes syrup of violets to assume a green
colour. When stilbite is heated in a porcelain cru-
cible, it swells up and assumes the colour and semi-
transpareucy of baked porcelain. By this process it

loses 0.185 of its weight. Before the blowpipe it froths

like borax, and then melts into an opaque white colour-

ed enamel. Docs not gelatine in acids. .Not electric

by heat.

According to the analysis of Vauquelin, it is com-
posed of

52.0 silica

17.5 alumina
9.0 lime

18.5 water

97.0

It occurs most commonly in lava, but is found also in

primitve rocks.

STILL. See Distillation.

STILL1NGIA, a genus of plants belonging to the
class of moncecia, and to the order of monadelphia.
The male calyx is hemispherical and multiflorous. The
corolla is tubulous, and erose or gnawed. The female
calyx is uniflorous and inferior. The corolla is superior.

The style is triiid, and the capsule three-grained. There
is only one species, the sylvatica.

STING, an apparatus in the body of certain insects

in form of a little spear, serving them as a weapon of
offence. The sting of a bee or wasp is a curious piece

of mechanism: it consists of a hollow tube at the root

whereof there is a bagful! ofsharp penetratingjuice, which
in stinging is injected into the flesh, through the tube;

within the tube, Mr. Derham has observed, there lie two
sharp small bearded spears. In the sting of a wasp he
told eight beards on the side of each spear, somewhat
like the beards of fish-hooks. One of these spears in the
sting, or sheath, lies with its point a little before the
other, to be ready, as should seem, to be first darted into

the flesh which once fixed by means of its foremost beard
the other then strikes too, and so they alternately pierce,

deeper and deeper, their beards taking more and more
hold in the flesh; after which the sheath or sting fol-

lows to convey the poison into the wound, which, that

it may pierce the better, is drawn into a point with a

small slit below that point for the two spears to come
out at. By means of these beards it is, that the animal

is forced to leave its sting behind it, when disturbed,

because it can have no time to withdraw the spears into

the scabbard.

STIPA, feathergrass, a genus of plants belonging to

the class of triandria, and order of digynia, and in the
natural system ranging under the 4th order, gramina.
The calyx is bivalved. The exterior valve of the co-

rolla is terminated by an awn; the base is jointed. There
are 14 species. Of these one only is British; the pen-
nata, or common feather-grass. The beards are feather-

ed. The plant rises to the height of ten inches, grows
•n mountains, and flowers in Juiy or August,

STIPULA. See Botany.
STIRRUP of a ship, a piece of timber put upon a

a ship's keel, when some of her keel happens to be beaten
oft', and they cannot come conveniently to put or fit in a
new piece; then they patch in a piece of timber, and
bind it on with an iron, which goes under the ship's
keel, and comes up on each side of the ship, where it is

nailed strongly with spikes, and this they call a stirrup.
STOCKING, the clothing of the leg and foot. An-

ciently the only stockings in use were made of cloth, or
of milled stuffs, sewed together; but since the invention
of knitting and weaving stockings of silk, wool, cotton,
thread, &c. the use of cloth stockings is obsolete. The
modern stockings, whether woven or knit, are a kind of
plexuses, formed of an infinite number of little knots,
called stitches, loops or mashes, intermingled with one
another. Knit stockings are wrought with needles made
of polished iron or brass wire, which interweave the
threads, and form the meshes the stockings consist of.
This operation is called knitting, the invention whereof
is commonly attributed to the Scots, on this ground, that
the first works of this kind came from thence, it is added,
that it was on this account that the company of stocking-
knitters established at Paris, in 1527, took for their
patron St. Fiacre, who is said to be a king of Scotland.
Woven stockings are ordinarily very fine; they are ma-
nufactured in a frame, or machine of polished iron, the
structure or apparatus whereof being exceedingly inge-
nious, are represented in Plate CXXVI. fig. 225. where
E is the stocking frame, or engine. 1. Are the treadles,
like those of other sorts of looms: 2. is the bobbin of
twisted silk, &c. fixed on the bobbin-wire, which it turns
with ease to feed the engine: 3. is the wheel, by whose
motion the jacks are drawn together upon the needles:
4. is the silk, &c. which runs off the bobbin, and is in
that posture directed up to the needle to be looped: 5. is

the needle on which the stockings are made according
to art.

The loom has received many improvements, so that
stockings of all sorts can be made on it with great ex-
pedition. By means of some additional machinery to

the common stocking- frame, the turned ribbed stockings
are made as well as those done with knitting-needles.
Stocking-looms will cost from fifty to a hundred and
fifty guineas each.

STOCK-JOBBING, a species of trade, or of com-
mercial gambling, which has arisen in most states which
are encumbered with national debts. It consists chiefly

in making contracts for shares in the public funds against
any certain period of time, without an actual transfer
of stock being made at the time the bargain is conclud-
ed, and generally without any intention of making a
transfer at all, the object of the transaction being to pay
or receive at the time agreed for the difference between
the price the funds may then be at, and the price when the
bargain was made. Agreements to deliver stock at a
certain price at a future period, began in England about
the year 1693, in East India stock, and the practice in-

creased greatly during the high discount upon all go-
vernment securities about the }ear 1696, in consequence
of which an act was passed lor restraining the ill prac-
tices of brokers and stock -jobbers, by which the number
of brokers was limiUed to iuu. The esiablifchmeut of



S T S T

the new East India company, and the subsequent union

of the two companies, had probably greater effect in

lessening this species of gambling than the restrictions

of the act; for while opportunities for speculation exist,

some mode for carrying it on will generally be found.

Tims in the year 1720, the fallacious project of the South

Sea company offering a strong temptation to speculators,

stock-jobbing was carried on to an enormous extent,

which ended in the ruin of thousands. When the mis-

chief was done, a bill was brought into parliament to

prevent this "infamous practice," though the experi-

ence of the past might have been considered as the best

security that it would never again be carried to the same
height. The act passed was soon found ineffectual, in

consequence of which another bill was brought in by
sir John Barnard in 1732, which being rejected, it was
brought forward again in 1734, and passed. It is stat.

7 and 8 Geo. 2. c. 8. and declares all contracts and
agreements whatsoever, upon which any premium shall

be given or paid for liberty to deliver, receive, accept,

or refuse an\ public or joint stock, or other public secu-

rities, or any part, share, or interest therein, and all

wages and contracts in the nature of puts and refusals

to the then present or future price of such stock or se-

curities, to be null and void, and the money paid thereon
shall be restored, or it may be recovered by action com-
menced thereon within six months, with double costs.

All contracts and agreements whatsoever, made or
entered into for buying, selling, assigning, or transfer-

ring any public or joint stock, or other public securities

whatsoever, or of any part, share, or interest therein,

whereof the person or persons contracting or agreeing,

or on whose behalf the contract or agreement shall be
made, to sell, assign, and transfer the same, shall not, at

the time of making such contract or agreement, be ac-

tually possessed of, or entitled unto, in his, her, or their

own name or names, or in trust for their use, arc null

and void to all intents and purposes whatsoever; and all

and every person whatsoever contracting or agreeing,
or on whose behalf, or with whose consent any contract
or agreement shall be made to sell, assign, or transfer
any public or joint stock or stocks, or other public se-
curities, whereof such person or persons shall not, at
the time of making such contract or agreement, be ac-
tually possessed of, or entitled unto, in their own name,
or in the names of trustees to their use, shall forfeit 500/.

Notwithstanding these prohibitions and penalties, the
practice of stock jobbing has continued, and greatly in-
creased; and though it is certainly attended with many
evil consequences, it is doubtful whether, if possible, it

would be jx)li(ic to prevent it, while the public debt
continues of such enormous amount; as the current value
of the public funds would frequently be greatly depressed
if it was not supported by the transactions of those who
make a regular trade of dealing therein.

STOCKS, the public funds of i he nation instituted
for the purpose of paying the interest upon loans. See
Low.
Stocks, ammg ship-carpenters, a frame of timber,

and great p >sts made ashore, to build pinnaces, ketches.
boat>. and such small craft, and sometimes small frigates.
Hence we say, a ship is on the stocks when she is a
'Molding.

Stocks, a wooden machine to put the legs of offender*

in, for the securing of disorderly persons, and by the way
of punishment in divers cases, ordained by statute, \.r.

And it is said, that every vill within the precinct of a

torn is indictable for not having a pair of stocks, and
6hall forfeit 5l.

STOEBE, a genus of the syngenesia polygamia se-

gregata class of plants; the corolla of all the floscules is

equal; the proper one is monopctalous and funnel-shaped;
the limb is quinquend and patulous; there is no pericar-

pium; the seed, which is contained in the cup, is solitary,

oblong, and crowned with a long hairy pap. There are
nine species.

STOKESIA, a genus of the syngenesia polygamia
sequalis class and order of plants. The corollets in the

ray are funnel-form, longer, irregular; down four-

bristled; recept. naked. There is one species, a herb of
South Carolina.

STOLE, groom of the, the eldest gentleman of his

majesty's bed-chamber, whose office an ! honour it is to

present and put on his majesty's first garment, or shirt,

every morning, and to order the things in the chamber.
STOLEN GOODS. To help people to stolen goods

for reward without apprehen hng the felon, is felony. 4
G. I. c. ll.

Persons having or receiving lead, iron, copper, brass,
bell metal, or solder, knowing the same to be stolen,
shall be transported. 29 G. IL c. 30.
STOMAC H. See An atom y.

STOMATEUS, a genus of fishes of the order apodes;
the generic character is, head compressed; teeth in the
jaws and palate; body oval, broad, slippery; tail forked.
There are three species, viz. the fiatola. body beautifullv
barred, inhabits the xMediterranean and Red seas; has
two stomachs: paru back gold-colour; belly silvery; in-
habits South America: and the cumara, back blue; belly
white; inhabits the fresh waters of Chili; is about a span
long, and not crossed with stripes.
S TOMOXYS, a genus of insects of the order diptera:

the generic character is, sucker with a single-valved
sheath, inclosing bristles, each in its proper sheath;
feelers two, short, setaceous, of five articulations; anten-
na; setaceous. There are 16 species.
STONE, calculus humanus. See Calculi, and Me-

dicine.

Stones from the atmosphere. See Meteoric stones.
Stones. See Mineralogy.
Stones and Earths, analysis of. The onlv sub-

stances which enter into the composition of the'simple
stones, as far at least as analysis has discovered, arc the
six earths, silica, alumina, zirconia, glucina, lime, and
magnesia; and the oxides of iron, manganese, nickel,
chromium, and copper. Sddom more than four or five
of these substances are found combined together in the
same stone: we shall suppose, however, in order to pre-
vent unnecessary repetitions, that they are all contained
in the mineral which we are going to analvse.

Let 100 or 200 grains of the stone to be analysed,
previously reduced to a fine powder, he mixed with three
times its weight of pure potass and a little water, and
expMsed in a silver crucible to a strong heat. the heat
should at first be applied slowly, and 'the matter should
be constantly stirred to prevent the potass from swelling
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and throwing any part out of the crucible. When the

whole water is evaporated, the mixture should be kept

for half an hour or thiee quarters in a strong red heal.

II the matter in the crucible melts completely, and ap-

pears as liquid as water, we may be certain that tne

stone which we are analysing consists chiefly of silica;

if it remains opaque, and of the consistence of paste,

the other earths are more abundant; if it remains in the

form of a powder, alumina is the prevalent earth. If

the matter in the crucible is of a dark or brownish red

colour, it contains oxide of iron; if it is grass-green,

manganese is present; if it is yellowish green, it contains

chromium.
Wh«n the crucible has been taken from the fire and

wiped on the outside, it is to be placed in a capsule of

porcelain, and tilled with water. This water is to be re-

newed, from time to time, till all the matter is detached

from the crucible, the water dissolves a part of the

combination of the alkali with the silica and alumina of

the stone; and if a suttkieut quantity was used, it would

dissolve the whole of that combination.

Muriatic acid is now to be poured in till the whole of

the matter is dissolved. At first a rlakv precipitate ap-

pears, because the acid combines with tne alkali which

kept it in solution. Then an effervescence takes place,

owing to the decomposition of same carbonat of potass

formed during the tusion. At the same lime the flaky

precipitate is redissolved; as is alsotnat part of the mat-

ter which, not having boeu dissolved in the water, had

remained at the bottom of the dish in the form of a pow-

der. This powder, i*" it consists only of silica and alumi-

na dissolves without effervescence; but if it contains

lime, an eftVrvcscence lakes place.

If this solution in muriatic acid is colourless, we may

conclude that it contains no metallic oxioe, or onl> a

very small portion; if iu colour is purplish red, it con-

tains manganese; orange red indicates the presence of

iron; and golden ycilow the presence ol chromium.

This solution is to be poured into a capsule of porce-

lain, covered with paper, and evaporated to dryness in a

sand-bath. \\ hen the evaporation is drawing towards its

completion, the liquor assumes the form of jelly . It

must then bestirred constantly with a giass or porcelain

rod, in order to facilitate the uisengagement of the acid

and water, and to prevent one part of the matter from

being too much, and another not sufficiently, dried.

Without this precaution, the silica and alumina would

not be completely separated from each other.

When the matter is reduced almost to a dry powder,

a large quantity of pure water is to be poured on it; and,

after exposure to a slight heat^the whole is to be poured

on a filtre, The powder which remains upon the filtre

is to be washed repeatedly, till the water with which it

has been washed ceases to precipitate silver from its so-

lutions. This powder >s the Whole of the silica which

the stone that we arc analysing contained. It must first

be dried between folds of blotting paper, then heated

red -hot in a platinum or silver crucible, and weighed
while it is yet warm. It ought to be a fine powder, of a
white colour, not adhering to the fingers, and entirely

soluble in acids. If it is coloured, it is contaminated
with some metallic oxide; and shows that the evaporation
to dryness has been performed at too high a temperature-

To separate this oxide, the silica must be boiled with an
acid, and then washed and dried as before. The acid

solution must be added to the water which passed through
the filtre, and which we shall denominate A.

The watery solution A is to be evaporated till its

quan tit v does not exceed 30 cubic inches, or nearly an
English pint. A solution of carbonat of potass is then to

be poured into it till no more matter precipitates. It

ought to be boiled a few moments to enable all the preci-

pitate to fall to Mie bottom. Winn the whole of the preci-

pitate has c< llected at the bottom, the supernatant liquid

is to be decanted off; and water being substituted in its

place, the precipitate and water is to be thrown upon a

filtre. When the water has run off, the filtre with the

pecipitate upon it is to be placed between the folds of

blotting paper. When the precipitate has acquired some
consistence, it is to be carefully collected by an ivory

knife, mixed with a solution of pure potass, and boiled

in a porcelain capsule. If any alumina or glucina is pre-

sent, they will be dissolved in the potass; while the oth-

er substances remain untouched in the form of a powder,

which we shall call B.

Into the solution of potass as much acid must be pour-

ed as will not only saturate the potass, but also

completely redissolve any precipitate which may have

at first appeared. Carbonat of ammonia is now to be

added in such quantity that the liquid shall taste of it.

By this addition 1he whole of the alumina will be pre-

cipitated in white flakes, and the glucina will remain dis-

solved, provided the quantity of carbonat of ammonia
used is not too small. The liquid is now to be filtred;

and the alumina which will remain on the filtre is to be

washed, dried, heated red hot, and then weighed. To
see if it is really alumina, dissolve it in sulphuric acid,

and add a sufficient quantity of sulphat of acetat of pot-

ass; if it is alumina, the whole of it will be converted in-

to crystals of alum.

Let the liquid which has passed through the filtre be

boiled for some time; and the glucina, if it contains any,

will be precipitated in a light powder, which may be dri-

ed and weighed. When pure, it is a fine, soft, very light,

tasteless powder, which does not concrete when heated,

as alumina does.

The residuum B may contain lime, magnesia, and one

or more metallic oxides. Let it be dissolved in weak

sulphuric acid, and the solution evaporated to dryness.

Pour a small quantity of water on it. The water will

dissolve the sulphat of magnesia and the metallic sulphat;

but the sulphat of lime will remain undissolved, or if any

portion dissolves, it may be thrown down by the addition

of a little weak alcohol. Let it be heated red-hot in

a crucible, and weighed. The lime aniuums to 0.43

of the weight.

Let the solution containing the remaining sulphats be

diluted with a large quantity of water; let a small excess

of acid be added; and then let a saturated carbonat of

potass be poured in. The oxides of chromium, iron, and

nickel, will be precipitated, and the magnesia and oxide

of manganese will remain dissolved. The precipitate we

shall call C.
Into the solution let a solution of hydrosulphuret of

potass he poured, and the manganese will be precipitated

in the state of a hydrosulphuret. Let it be calcined in
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contact wiili air, and weighed. Tlie magnesia may then

be precipitated by pure potass, washed, exposed to a red

lieat, and then weighed.

bet the residuum C be boiled repeatedly with nitric

acid, then mixed with pure potass; and after being heat-

ed, let the liquid he decanted off. Let the precipitate,

which consists of the oxides of iron and nickel, be wash-

ed with pure water; and let this water be added to the

solution of the nitric acid and potass. That solution con-

tains the chromium converted into an acid. Add to this

Solution an excess of muriatic acid, and evaporate till the

liquid assumes a green colour; then add a pure alkali.

The chromium precipitates in the state of an oxide, and
may be dried and weighed.
Let the precipitate, consisting of the oxides of iron and

nickel be dissolved in muriatic acid; add an excess of

ammonia; the oxide of iron precipitates. Let it be w ash-

ed, dried, and weighed.
Kvaporate the solution, and the oxide of nickel will

also precipitate, or the whole may be precipitated by ad-

ding hydrosulphuret of ammonia; and its weight may be

ascertained in the same manner as the other ingredi-

ents.

The weights of all the ingredients obtained are now to

be added together, and their sum total compared with the

weight of the matter submitted to analysis. If the two
are equal, or if they differ only by .03 or .04 parts, we
may conclude that the analysis has been properly per-

formed; but if the loss of weight is considerable, some-
thing or other has been lost. The analysis must there-

forebe repeated with all possiblecare. If there is still the

same loss of weight, we may conclude that the stone con-

tains some substance, which has either evaporated by the

beat, or is soluble in water.

A fresh portion of the stone must therefore be broken
in small pieces, and exposed in a porcelain crucible to a
strong heat. If it contains water, or any other volatile

substance, it will come over into the receiver; and its na-
ture and weight may be ascertained.

If nothing comes over into the receiver, or if what
comes over is not equal to the weight wanting, we may
conclude that the stone contains some ingredient which
is soluble in water.

To discover whether it contains potass, let the stone,

reduced to an impalpable powder, be boiled five or six

times in succession with very strong sulphuric acid, ap-
plying a pretty strong heat towards the end of the ope-

ration, in order to expel the excess of acid: but taking
care that it is not strong enough to decompose the salts

which have been formed.

\V ,iter is now to be poured on; and the residuum,
whir h does not dissolve, is to be washed with water till

it becomes tasteless. The watery solution is to be filtred,

an*' evaporated to dryness, in order to drive off any ex-
cels of acid which may be present. The salts are to be
aga ; n dissolved in water; and the solution, after being
b< iled for a few moments, is to be filtred and evaporated
to a consistence proper for crystallizing. If the stone
contains a sufficient quantity of alumina, and if potass is

present, crystals of alum will be formed: and the quanti-
ty '>f potass may he discovered by weighing them, it be-
in<r nearly

T
*
Tth of their weight. If the stone does not

contain alumina* or not in sufficient quantity, a solution
vol. in. 75

of pure alumina in sulphuric acid must be added. Some-
times the alum, even when potass is present, does not
appear for several days, or even weeks; and sometimes,
when a great quantity of alumina is present, if the solu-

tion has been too much concentrated by evaporation*
sulphat of alumina prevents the alum from crystallizing

at all. Care, therefore, must be taken to prevent this

last source of error. The alum obtained may be dissolv-

ed in water, and barytes water poured into it as long as

any precipitate forms. The liquor is to be filtred, and
evaporated to dryness. The residuum will consist of pot-

ass and a little carbonat of potass. The potass may be

dissolved in a little water. This solution, evaporated to

dryness, gives us the potass pure, which may be exam-
ined and weighed.

If no crystals of alum can be obtained, we must look
for some other substance than potass. The stone, for in-

stance, may contain soda. The presence of this alkali

may be discovered by decomposing the solution in sul-

phuric acid, already described, by means of ammonia.
The liquid which remains is to be evaporated to dryness,
and the residuum is to be calcined in a crucible. By
this method, the sulphat of ammonia will be volatalized,
and the soda will remain. It may be redissolved in
water, crystallized, and examined.

If sulphuric acid does not attack the stone, as is often
the case, it must be decomposed by fusion with soda, in
the same manner as formerly directed with potass. The
matter, after fusion, is to be diluted with water, and then
saturated with sulphuric acid. The solution is to be eva-
porated to dryness, the residuum again dissolved in water,
and evaporated. Sulphat of soda will ciystallize first;

and by a second evaporation of the stone, contains
potass and alumina, crystals of alum will be deposited.

Stones, earthy. Cronstedt divided this order into
nine genera, corresponding to nine earths; one of which
he thought composed the stones arranged under each
genus. The names of his genera were, calcarese, silicese,

granatinse, argillacese, miraccse, fluores, asbestinse, zeo-
lithicse, magnesise. All his earths were afterwards found
to be compounds, except the first, second, fourth, and
ninth. Bergman, therefore, in his Sciagraphia, first
published in 1782, reduced the number of genera to five;
which was the number of primitive earths known w hen
he wrote. Since that period five new earths have been
discovered. Accordingly, in the latest systems of mi-
neralogy, the genera belonging to this order are propor-
tionably im reased, Each genus is named from an earth.
as follows:

1. Jargon genus, 5. Magnesian genus,
2. Siliceous genus, 6. Calcareous genus,
3. Glucina genus, 7. Barytic genus,
4. Argillaceous genus, 8. Strontain genus.

Mr. Kirwan, in his valuable system of mineralogy,
has adopted the same genera. Under each genus those
stones are placed which are composed chiefly of (he earth
which gives a name to the genus, or which at least are.
supposed to possess the characters which distinguish
that earth.

°

A little consideration will be sufficient to discover
that there is no natural foundation for these genera.
Most stones are composed of two, three, or even four,"
ingredients; and in many cases the proportion of two or
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more of these is nearly equal. Now, under what genus

soever such minerals are arranged, the earth which

gives it a name must form the smallest part of their com-

position. Accordingly, it has not been so much the che-

mical composition as the external character, which has

guided the mineralogist in the distribution of his spe-

cies. The genera cannot be said properly to have any

character at all, nor the species to be connected by any

thing else than an arbitrary title. This defect, which

must be apparent in the most valuable system of minera-

logy, seems to have arisen chiefly from an attempt to

combine together an artificial and natural system.

The only substances which enter into the minerals

belonging to this order, in such quantity as to deserve

attention, are the following:

Alumina, Oxide of iron,

Silica, Oxide of chromium,
Magnesia, Oxide of nickel,

Lime, Oxide of copper,

Barytes, Potass,

Glucina, Soda,

Zirconia, Water.
Yttria,

Stones, saline. Under this arrangement are compre-

hended all the minerals which have an earthy basis

combined with an acid. The minerals belonging to it are

of course salts, and as such have been described under

their respective names. But as they occur native in

states which cannot always be imitated by art, it will be

necessary to take a view of them as they are found in

the earth. They naturally divide themselves into five

genera; as onely five earths have hitherto been discov-

ered native in combination with an acid. These genera,

and the species belonging to them, are the following:

I. Calcareous Salt9.
1. Carbonat of lime,

2. Sulphat of lime,

3. Phosphat of lime,

4. Fluat of lime,

5. Arseniat of lime.

II. Barytic Salts.
1. Carbonat of barytes,

2. Sulphat of barytes.

III. Strontian Salts.
1. Carbonat of strontian,

2. Sulphat of strontian.

IV. Magnesian Salts.

1. Sulphat of magnesia,

2. Carbonat of magnesia,

5. Borat of magnesia.

V. Aluminous Salts.

1. Alum,
2. Mellat of alumina,

3. Fluat of alumina-and-soda.

The minerals belonging to this order are distinguished

without much difficulty from the last. Almost all ofthem

are insoluble in water; but soluble in nitric acid, or in

hot sulphuric acid. Most of them melt before the blow-

pipe. Their specific gravity varies; but it is often above

$.5 when the mineral is too soft to scratch glass. None
of them have the metallic lustre.

STONEHENGE, in antiquity, a famed pile or monu-

ment of huge stones on Salisbury plain, six miles distant

from that city.

It consists of the remains of four ranks of rough
stones, ranged one within another, some of them, especial-

ly in the outermost and third rank, twenty feet high, and
seven broad; sustaining others laid across their heads

and fastened by mortises, so that the whole must have-

anciently hung together.

Antiquaries are now pretty well agreed that it was a

British temple; and Dr. Langwith thinks it might easily

be made probable at least, that it was dedicated to the-

sun and moon.
STONE WARE. Under the denomination stone

ware are comprehended all the differerit artificial combi-
nations of earthy bodies which are applied to useful pur-

poses. These vary in their names according to their

external appearance, the manner in which they are ma-
nufactured, and the purposes to which they are applied.

Thus we have porcelain, stone ware, pots, crucibles,

bricks, tiles, &c. All these substances, however, are

formed on the same principles, nearly of the same ma-
terials, and owe their good qualities to the same causes.

These combinations have been known from the remot-

est ages of antiquity. They were well known to the Jews,
as we learn from the Old Testament, long before the

Babylonish captivity. Parcel ain, or the finest kind of

stone ware, was early brought to perfection in China
and Japan; but the discovery of the art of making it in

Europe is of much later date.

Specimens of it were brought first from China and
Japan to modern Europe. These were admired for their

beauty, were eagerly sought after, and soon became the

ornaments of the tables of the rich. Various attempts

were made to imitate them in different countries of Eu-
rupe, but the greater number were without success. Ac*
cident led to the discovery in Germany about the begin-

ning of the 18th century. A chemist in Saxony, during

a set of experiments in order to ascertain the best mix-

tures for making crucibles, stumbled upon a compound
which yielded a porcelain similar to the eastern. In con-

sequence of this discovery, Saxony soon produced porce-

lain scarcely inferior to that of Japan in beauty, and
superior to it in solidity and strength: but its composi-

tion was kept secret; nor were there any accurate ideas

respecting the component parts of porcelain among men
of science, till Reaumur published his dissertations on

the subject in 1727 and 1729. He examined the porce-

lain of Japan, and the different imitations of it which

had been produced in France and other parts of Europe.

The texture of the first was compact and solid, but that

of the imitations was porous. When both were exposed

to a strong heat, the first remained unaltered, but the

others melted into glass. From these experiments he

drew the following ingenious conclusions:

Porcelain owes its semitransparency to a kind of se-

mivitrification which it has undergone. Now it may re-

ceive this two ways: 1. Its component parts may be such

as easily vitrify when sufficiently heated; but the degree

of heat given may be just sufficient to occasion a com-

mencement of vitrification. This porcelain when strong-

ly heated will easily melt. Such, therefore, was the com-

position of the European imitations of porcelain. 2. It

may be composed of twaingredients; one of which easily
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vitrifies, but the other is not altered by heat. When a

porcelain composed of such materials is baked in a suffi-

cient heat, the fusible part melts, invelopes the infusible,

and forms a semitransparent substance, which is not

farther altered by the same degree of heat. Such there-

fore must be the porcelain of Japan. Father Entrecol-

lcs, a missionary to China, had sent an account of the

Chinese mode of making porcelain, which coincided ex-

actly with this ingenious thought of Reaumur. The in-

gredients, according to him, are a hard stone called pe-

tunse, which they grind to powder, and a white earth

called kaolin, which is intimately mixed with it. Reau-
mur found the petunse fusible, and the kaolin infusible,

when exposed separately to a violent heat. See Porce-
lain.

Stone ware is not formed by mixing together the

pure earths, which would be a great deal too expensive;

but natural combinations or mixtures of earths are em-
ployed. These combinations must possess the following

properties: I. They must be capable, when reduced to

powder, of forming with water a paste sufficiently

ductile to be made into any form which is required. 2. This
paste, after being exposed to a sufficient heat, or after

being baked as it is termed, must acquire such a perma-
nent degree of hardness as to be able to resist the action

of the weather and of water. 3. The vessels formed of it

must in that state be capable of resisting changes of tem-

perature. 4. They must be able to resist a strong heat

without being melted. 5. They must not be permeable

to liquids, nor liable to be acted on by chemical agents.

Common clay possesses agreat many ofthese qualities.

When finely ground, it may be formed into a very duc-

tile paste; heat makes it hard enough to strike tire with

steel, and capable of resisting the action of most chemi-

cal agents; and it is not liable to be melted by heat. Clay
accordingly was the first subsiance employed, and it is

still employed for a variety of purposes.

Bricks, for instance, are always made of this sub-

stance. The clay is dug out of the earth, and after

being exposed for sometime to the air is reduced to pow-
der, and formed into a paste with water. The bricks

are then formed in moulds, exposed for some time to

dry in the open air, and then burned in a large furnace
constructed on purpose. Tiles which are employed for

covering houses are formed in the same way. The clay,

however, is finer, and it is usually ground in a mill.

Bricks and tiles should be impervious to water: they
should be capable of withstanding the action of heat,

and not be subject to moulder. It is obvious that these
qualities must depend upon the nature of the clay of
which they are formed, and on the degree in which they
have been burned. Clay is a mixture of alumina and
Silica in various proportions. When the pr p u tion of alu
niina is great, the brick contracts much in its dimensions,
and is apt to crack during the burning. Clay there
fore must be chosen which contains the proper propor-
tion of silica, or the delect must be remedied by adding
•tnd, Bergman recommends the addition of a little

lime, which has the property of rendering the clay fusi-
ble. The day of which bricks and tiles' are made con-
tains Home oxide of iron: hence the red colour which it

acquin s when burnt.

But though the addition of lime may be proper in

some cases in the manufacture of bricks and tiles, it

would be exceedingly improper in other cases. Lime
ought to be carefully excluded from the clay destined for

making pots, and every other utensil which is to be ex-

posed to a violent heat, as it renders the clay fusible.

Now lime enters not unfrequently into the composition
of clays. It is evident therefore that all clays are not

proper for the manufacture of stone ware. They must
be free from lime, barytes, and every other ingredient

which renders them fusible. They must also be free from
metallic oxides, which not only render them fusible, but

also injure the colour of the porcelain. The clays which
answer are those which consist of a mixture of alumina
and silica. These are known by the names of potter's

clay, tobbacco-pipe clay, porcelain-clay, &c. according
to the purposes to which they are applied. It is neces-

sary to mix the clay with some fine colourless sand, in

order to prevent the vessels from contracting too much
during the baking.
Thus stone ware is composed of two materials, pure

clay and sand; and the beauty of the waredepen Is upon
the purity and fineness of these two materials. What is

called English stone ware is composed of tobacco-pipe
clay and powdered flints; delft ware is composed of clay
and fine sand; and the coarsest wares of still more com-
mon clay and sand.
The materials are ground very fine in a mill, then

mixed together, and formed into a paste. The different
vessels are coarsely moulded on the potter's wheel, and
allowed to dry till they can bear handling. Alter this
tuey receive their destined form rompletely; and wheu
they are sufficiently dry, they are covered with the re-
quisite enamel, and then put into the furnace and baked.

Such, in general, is the method of manufacturing
stone ware. The particular processes followed in the
making of porcelain are concealed by the manufacturers;
but the component parts are always analogous to those
pointed out by Reaumur. The refractory 'ingredient is
a fine white clay, consisting essentially of alumina and
silica, and the fusible ingredient is a mixture of siliceous
sand and lime.

It is necessary to glaze the surface of vessels, whether
ot stone ware or porcelain, both for the purpose of beauty
and utility; for the body of the vessel, or biscuit as it is
called, would not be sufficiently compact to contain li-
quids. Now this glazing is of three kinds: 1. A vitri-
hed metallic oxide. 2. An enamel. 3. A glass. The
first is applied to the coarsest vessels, the second to fine
kinds ot stone ware, the third to porcelain.

The glazing of coarse vessels is formed by covering
their surface while hot with a little litharge which has
the property of running into an opaque glass at a mode-
rate heat when spread thin upon an earthen vessel. The
colour of this glazing is ypllow or red. It is seldom
periect; hence these coarse vessels are frequently porous,
and incapable of resisting the action of corrosive sub-
stances. Common salt is sometimes employed instead
ot lead. It facilitates the fusion of the surface of stone
ware, and occasion, a kind of vitrification.

The glazu.g of fine vessels consists of white enamel.
I his is made as follows: one hundred parts of lead are
melted with from 15 to 40 parts of tin, and the mixture
oxidized completely, by exposing it to heat in an open
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vessel. One hundred parts of this oxide arc mixed with

100 parts of a fine white sand composed of three parts

silica and one part of talc, and with about 25 parts of

common salt. This mixture is melted, then reduced to

powder, and formed into a paste, which is spread thin

over the porcelain vessel before it is baked. The ex-

cellency of a good enamel is, that it easily fuses into a

kind of paste at the heat which is necessary for baking

porcelain, and spreads equally on the vessel, forming a

smooth glassy surface, without losing its opacity, or flow-

ing completely into a glass. Its whiteness depends upon

the proportion of the tin, its fusibility upon the lead.

Porcelain is always covered with a glass, composed
of earthy ingredients, without any mixture of metallic

oxides. Hence the high temperature necessary to fuse

it, and the property which porcelain vessels have of re-

sisting the action of the most corrosive substances pre-

cisely as common glass does. The substance commonly
employed is felspar; a mineral of a fine white colour and
foliated texture, which is found abundantly in the

mountains.
It is usual to paint both stone ware and porcelain of

various colours. These paintings are often excellent,

both in elegance of workmanship and in brilliancy of co-

lours. The colours are given by means of metallic ox-

ides, which are mixed up with other ingredients proper to

constitute an enamel, and applied in the usual manner
with a pencil.

On this subject much light has been thrown by the

experiments of Wedge- wood; and Brngniart has lately

published a general account of the processes at Sevres,

of which he is director.

The process differs a little according to the substance

on which the colours are to be applied. When the vessels

are covered with enamel, less flux is necessary, because

the enamel melts at a low heat, and the colours readily

incorporate with it; but this renders them more dilute,

and makes it often necessary to retouch them. The co-

lours on enamel generally appear brilliant and soft, and
are not liable to scale. The flux is either a glass of flint

and lead, or borax mixed with flint glass. The colours

are usually made into a paste by means of gum- water

or volatile oils. Some of them are liable to alteration by
the action of the lead on them.

The colours applied upon hard porcelain, or porcelain

glazed with felspar, are nearly the same as those applied

on enamel, but more flux is necessary. They are not

liable to dilution, as the felspar glaze does not melt at

the heat requisite for fusing the colours and their flux.

They are liable to scale off when repeatedly heated.

Colours are sometimes applied over the whole surface

of the porcelain; the flux in that case is porcelain. But
such colours are not numerous, because few oxides can

stand the heat necessary for melting felspar without be-

ing altered or volatilized.

1. Purple is given by means of the purple oxide of

gold precipitated by the smallest possible quantity of
muriat of tin. This oxide is mixed with a proper quan-
tity of powdered glass, borax, and oxide of antimony,
and applied with a pencil. It cannot bear a strong heat
without losing its colour.

2. Red is given by oxide of iron. A mixture of two
parts of sulphat of iron and one part of alum is calcined

slowly, till it acquires a fine red colour when cold. This
powder is mixed with the usual flux, and applied with a

pencil.

3. Yellow is given by the oxide of silver; or, by ox-
ides of lead, antimony, and sand; green, by the oxide of

copper; blue, by the oxide of cobalt; and violet, by the

oxide of manganese.
STOP, in music, a word applied by violin and violon-

cello performers to that pressure of the strings by which
they are brought into contact with the finger-board, and
by which the pitch of the note is determined. Hence a

string, when so pressed is said to be stopt.

Stop of an organ. A collection of pipes similar in

tone and quality, which run through the whole, or a great

part, of the compass of the instrument. In a great organ
the stops are numerous and multifarious, commonly com-
prising the following:

Open diapason stop. A metallic stop which commands
the whole scale of the organ, and which is called open in

contradistinction to the stopt diapason, the pipes of which
are closed at the top.

Stop-diapason stop. A stop, the pipes of which are ge-

nerally made of wood, and its base up to middle C al-

ways of wood. They are only half as long as those

of the open diapason, and are stopped at the upper end
with wooden stoppers or plugs, which render the tone
more soft and mellow than that of the open diapason.

Principal stop. A metallic stop originally distinguish-

ed by that name, because holding, in point of pitch, the

middle station between the diapason and fifteenth, it forms
the standard for tuning the other stops.

Twelfth stop. A metallic stop so denominated from
its being tuned twelve notes above the diapason. This
stop, on account of its pitch, or tuning, can never pro-

perly be used alone. The open diapason, stopt diapason,

principal, and fifteenth, arc the best qualified to accom-
modate it to the ear.

Fifteenth stop. A stop which derives its name from its

pitch, or scale, being fifteen notes higher than that of

the diapason. This stop and the twelfth, mellowed and
embodied by the two diapasons and principal, form a
proper compound for accompanying choral parts in com-
mon choirs and parochial churches.

Sesquialtera stop. A mixed stop running through the

scale of the instrument, and consisting of three, four, and
sometimes five ranks of pipes, tuned in thirds, fifth?,

and eighths. In small organs this stop is generally di-

vided at middle C, when the lower part is called the

sesquialtera, and the upper part the cornet. The whole

of the stop lies above the fifteenth; the first rank being

a seventeeth, the second rank a nineteenth, and the third

rank a twenty-second, above the diapason.

Mixture or furniture stop. A stop comprising two or

more ranks of pipes, shriller than those of the sesquial-

tera, and only calculated to be used together with that

and other stops. The mixture is nearly the same as the

sesquialtera, and greatly enriches the instrument.

Trumpet stop. A reed metallic stop, so called because

its tone is imitative of the trumpet. In large organs it

generally extends through the whole compass. The
mouths of its pipes are not formed like those of the pipes

of other stops, but resemble that of the real trumpet. At

the bottom of each of the pipes of this stop, in a cavity
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called the socket, is fixed a brass reed, stopt at the lower

end, and open in front j it is furnished with a tongue, or

brass ring, which covers the opening, and which, when

the wind is impelled into the pipe, is thereby put into a

vibrator) motion, which produces the imitative tone pe-

culiar to this stop The trumpet stop is the most power-

ful in the instrument, and improves the tone, as much as

it increases the peal of the chorus. Unisonous with the

diapasons, it strengthens the foundation, subdues tlie dis-

sonances of the thirds and fifths of the sesquialtera,

and imparts to the compound a richness and grandeur of

effect adequate to the sublimes t subjects.

Clarion or octave trumpet stop. A reed stop resembling
the tone of i he trumpet, as may be inferred from its name;
but the scale of which is an octave higher than the trum-
pet stop. This stop forms a brilliant supplement to the

chorus, and is judiciously employed on occasions which
require every power of the instrument; but should not be

commonly opened, or indeed, ever without the other stops.

Tierce stop. A stop which is tuned a major third higher
than the fifteenth, and only employed in the full organ.

Larigot stop, or octave twelfth. A stop, the scale of
which is an octave above the twelfth. Only used in the

full organ.

Cornet stop. A stop consisting of five pipes to each
note, tuned somewhat in the manner of the sesquialtera,

having, beside the unison of the diapason, its third, fifth,

eighth, and seventeenth. The cornet being only a treble

stop, it is employed in parish-churches in conjunction
with the diapason in interludes, and the giving out of the

psalms.

Dulciana stop. A stop in the choir organ of a peculiar

sweetness of tone, which it chiefly derives from the bo-

dies of its pipes being longer and smaller than those of

the pipes ol other stops. It is in unison with the diapa-
sons, and equals them in compass upward, but only de-

scends to G gamut.
Flute stop. A stop imitative of the common flute, or

flageolet. It is in unison with the principal, but of a
much soft tone than that stop.

Iiassoon stop. A iced stop imitative of the instrument
from which it derives its name. This stop, so far as it

extends upward in the scale, is in unison with the diapa-
sons, in company with which it only ought to be used.

Fox linmana stop. A reed stop, the tone of which, as
its name implies, resembles the human voice. The qua-
lity of this stop is seldom so good as to render it agree-
able when heard alone; it is therefore advantageously
blended with the diapasons, with which it is in unison.

Hautboy stop. A reed stop voiced in imitation of the
hautboy. It is in unison with the diapasons, with which
it only should be used.

Cremona stop. A reed stop in unison with the diapa-
sons. Hie name of this stop has induced most organ-
builders erroneously to suppose that it was originally
meant as an imitation of the Cremona violin; but the
writers beat informed upon the subject, inform us, that it

was designed to imitate an ancient instrument called a
krum-horn, which word has been corrupted into crc-
niona

STOPPAGE, fir the subsistence of the sick. In the
regulations for the better management of the sick in regi-
mental hospitals, it is particularly laid down, under the

head subsistence, page 16, that sufficient funds should be

established for the support of the sick without any addi-

tional charge to government; and at the same time, that

the sick soldier should be provided with every reason-
able comfort and indulgence that can be afforded. The
sum of four shillings per week from the pay of each sol-

dier will, under proper regulations, and with strict eco-

nomy, be sufficient for this purpose; which sum is to be

retained by the paymaster of the regiment.

The sick are to be furnished with bread made of the

finest wheat-flour, and fresh meat, perfectly good and
wholesome.
That the greatest economy may be used in laying out

the money for the sick, every article ought to be purcha-
sed by the surgeon, who is required to keep a book, in

which he is to enter the amount of the weekly consump-
tion of each man according to the diet table; and this

book, with the diet table, is to be laid before the com-
manding officer and paymaster every week, to be examin-
ed and signed by each.

Stoppages, in a military sense, deductions from a sol-

dier's pay, the better to provide him with necessaries,
&c. A soldier should never be put under a greater
weekly stoppage from his pay, than what will afterwards
leave him a sufficiency for messing. Since the abolition
of arrears a regulation has taken place by which soldiers
are directed to he stopped one shilling and sixpence per
week in the infantry, and to be accounted with on the
24th of every month.

STORAX. See Styrax, and Rbsixs.
STORES. If any person who has the charge or cus-

tody of any of the king's armour, ordnance, ammunition,
shot, powder, or habiliments of war, or. of any victuals
for victualling the navy, shall, to hinder his majesty's
service, embezzle, purloin, or convey away the same to
the value of 20s. or shall steal or embezzle any of his
majesty's sails, cordage, or any other of his naval stores,
to the value of 20s. he shall be adjudged guilty of felony
without benefit of clergy. 22 Car. II. c. 5.

The treasurer, comptroller, surveyor, clerk of the
acts, or any commissioner of the navy, may act as justi-
ces in causing the offender to be apprehended, committed,
and prosecuted for the same. 9 G. III. c. 30.

If any person shall wilfully and maliciously set on fire,
burn, or destroy, any of his majesty's military, naval, or
victualing stores, or other ammunition of war, or any
place where any such storts or ammunition shall be kept,
he and his abettors shall be guilty of felony without be-
nefit of elergy. 12 Geo. HI. c. 24.
STORK. See Ardea.
STOVE, in gardening. See Hot-house.
STRANDED, among seamen, is said of a ship that

is driven ashore by a tempest, or runs on ground through
ill steerage, and so perishes. Where any vessel is strand-
ed, the justices of the peace are impowered to command
the constables n. ar the sea-coast to call assistance, in or-
der to preserve the same if possible.

STRANGUUY. See Medicine.
STRAP, in a ship, is a rope spliced about any block,

or made with an eye, to fasten it any w hi re, on occasion.
STRATA, in natural history, the several beds or lay-

ers of different matters, whereof the body of the earth is
composed. See Earth, structure of.
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STRATIFICATION of the earth. Scarcely any of

the natural phenomena have been so slightly treated of

by the philosophers of the present and past ages, as the

strata of the earth. Few, if any, among the writ-

ers on this curious and interesting subject, have distin-

guished between the undisturbed or regular strata, form-

ing the solid matter of the earth, and the alluvial or mix-

ed, violently moved, and worn substances, which are

found upon its surface; while these again, in their obser-

Tations, have been in too many instances confounded with

the alluvial depositions of rivers and the ocean, formed in

modern times or since they have been confined nearly to

their present limits. The effects of vegetation, in accu-

mulating peaty matters, and, in conjunction with frost,

alternate wetting and drying, the atmospheric air, and

cultivation in gradually changing the surface of almost

any of the stratified matters, to a soil or mould fit for the

growth of some kind of vegetables, have in a great degree

been overlooked; and accordingly we find a great num-
ber of writers, confidently mentioning different series of

substances, which they assert, on observations entirely

local, to be the order ol the strata on proceeding down-
wards beneath the vegetable soil.

Notvvitstanding that Mr. Hauksbce many years ago,

at the instance of the Royal Society of London, careful-

ly examined a succession of thirty strata, in the shaft of

a coal-pit, and found that strata specifically heavier,

were frequently found lodged above lighter strata; jet, a

large portion of the writers since, to the present time,

have contended that the strata are found deposited in the

order, or nearly, of their specific gravities.

John stracey, esq. a writer in the Philosophical Trans-

actions (No. 391), started an opinion, that the strata

were at first formed while in a soft state, as so many
Wedges, each pointing to and terminating in the centre of

the earth; and that by the diurnal revolution of the earth

from west to east, these became bent into spirals (as re-

presented in fig. 223 Plate CXXVI. Miscel.), in which

case, says he, "there needs no specific gravitation to

cause the lightest to be uppermost, Ace. for every one in

its turn, in some place of the globe or other, will be up-

permost;" this last remark, made in the year 1725, we
do not remember to have seen noticed by any subsequent

writer or observer, although, from a series of minute, ob-

ncrvations made within the last fifteen years by a gentle-

man formerly resident at Mitford near Bath,|and now in

li.ndon, Mr. William Smith, there is great reason to

think tuat this is really the case with all the strata com-

posing the surface of the British islands, and perhaps of

the whole earth, in what manner soever the strata in the

inner parts of the earth may be disposed.

We do not understand that Mr. Smith was at all ac-

quainted with the above remark of Mr. Stracey; but that

in the exercise of his profession of a land-surveyor, su-

perintemlant of some coal-mines, and engineer for the

cu ting of the Somerset coal-canal, he saw ample reason

to conclude that the several sir.ita in the neighbourhood

ot isath, all rise westwardly su cessively to the surface.

His suosequent observations in almost every part of the

kingdom, have confirmed this most completely; and we
understand that sections and maps of the out-crop of all

the principal strata in England, Wales, and part of Scot-

land, have been prepared and repeatedly submitted by

Mr. Smith to the inspection of the learned and curious in

these matters; and that a first part or volume on the sub-

ject, may shortly be expected from that gentleman.) The
subject is of immense importance to the owners of the soil,

to those who are in search of springs of good and whole-
some water, and to mine-owners in particular-, while sci-

ence cannot but be benefited by the new field of investi-

gation which is thus opened.

STRATIOTES, water soldier, a genus of plants be-

longing to the class of poljandria, and to the order of

hexagynia, and in the natural system ranking under the

first order, palmse. The spatha is diphyllous; the peri-

anthium is trifid; there are three petals, and the berry
is six-celled and inferior. There are three species, the

aloides, the acoroides, and alismoides. The aloides alone

is of British extraction, which is also called the water
aloe, or fresh water soldier. The root consists of

long fibres tufted at the ends. The leaves are thick,

triangular, pointed, and prickly at the edges. The flow-

ers are white and floating on the water, and blossom
in June. This plant may be seen in slow rivers and
fens.

STRAWBERRY. See Fragaria.
Strawberry-tree. See Arbutes.
STREL1TZIA, a genus of the class and order pen-

tandria monogynia. The spathes are universal and par-

tial; no calyx; corolla three-petalled; nectarium three-

leaved; capsule three-celled; cells many-seeded. There
are two species of this magnificent plant, natives of the

Cape.
STRENGTH. See Timber, strength of.

STREPT1UM, a genus of the didynamia angiosper-

mia class and order. The calyx is five-toothed; stigma

two-lipped; drupe two lobed. There is one species.

STRIKE, a measure of capacity, containing four

bushels. See Measure.
Strike, among seamen, is a word variously used.

When a ship, in a fight, or on meeting with a ship of

war, lets down or lowers her top-sails, at least half-mast-

high, they say she strikes, meaning she yields, or sub-

mits, or pays respect to the ship of war. Also, when a

ship touches ground, in shoal-water, they say she strikes.

And when a top-mast is to be taken down, the word of

command is, strike the top-mast, &c.

STRIX, the owl, in ornithology, a genus belonging

to the order of accipitrcs. The bill is hooked, but has

no cere or wax; the nostrils are covered with setaceous

feathers; the head is very large, as are also the ears and
eyes; and the tongue is bifid. There are 46 species;

the most remarkable are,

1 . The bubo, or great-eared owl, in size is almost equal

to an eagle. Irides bright yellow; the head and whole

body finely varied with lines, spots, and specks of black,

brown, cinereous, and ferruginous; wings long; tail short,

marked with dusky bars; legs thick, covered to the very

end of the toes with a close and full down of a testaceous

colour; claws great, much hooked and dusky. It has

been shot in Scotland and in Yorkshire. It inhabits inac

cessible rocks and desert plates; and preys on hares and

feathered game. Its appearance in cities was deemed an

unlucky omen; Rome itself once underwent a lustration

because one of them strayed into the capitol. The an-

cients had them in the utmost abhorrence, and thought
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them, likf the screech-owls, the messengers of death.

Pliny styles it bubo funcbris, and noitis monstrum. See

Plate CXXII. Nat. Hist. fig. 378.

2. The bra< hyotos, or short-eared owl, is 14 inches

long, three feet broad; the head is small and hawk like;

the bill is dusky; weight 14 ounces. The horns of this

species are very small, and each consists of only a sin-

gle feather; these it can raise or depress at pleasure;

and in a dead bird they are with difficulty discovered.

These species may be called long- winged owls; the wings

when closed reaching beyond the end of the tail; where-

as, in the common kinds, they fall short of it. This is a

bird of passage, and has been observed to visit Lincoln-

shire in the beginning of October, and to retire early in

the spring; so probably, as it performs its migrations

with the woodcock, its summer retreat is Norway. Du-
ring day it lies hid in long old grass; when disturbed,

it seldom flies far, but will light, and sit looking at one,

at which time the horns may be seen distinctly. It has

not been observed to perch on trees like other owls; it

usually flies in search of prey in cloudy hazy weather.

Farmers are fond of seeing these birds in the fields, as

they clear them from mice.

3. The flammea, or common white owl. The elegant

plumage of this bird makes amends for the uncouthness

of its form; a circle of soft white feathers surround the

eyes. This species is almost domestic; inhabiting, for

the greatest part of the year, barns, hay-lofts, and other

out-houses; and is as useful in clearing those places from
the mice as the congenial cat. Towards twilight it quits

its perch, and takes a regular circuit round the fields,

skimming along the ground in quest of field-mice, and
then returns to its usual residence: in the breeding sea-

son in resorts to the eaves of churches, holes in lofty

buildings, or hollows of trees. During the time the young
are in the nest, the male and female alternately sally out

in quest of food, make their circuit, beat the fields with

the regularity of a spaniel, and drop instantly on their

prey in the grass. They very seldom stay out above five

minutes; return with their prey in their claws; but as it

is necessary to shift it into their bill, they always alight

for that purpose on the roof, before they attempt to enter

their nest. This species does not hoot, but snores and
hisses in a violent manner; and while it flies along will

often scream most tremendously. Its only food is iiiice.

As the young of these birds keep their nest for a great
length of time, and are fed even long after they can fl_>,

many hundreds of mice will scarcely suffice to supply
them with food. Owls cast up the bones, fur, or feathers,

of their prey, in the form of small pellets, after they
have devoured it, in the same manner as hawks do. A
gentleman, on grubbing up an old pullard ash that had
been the habitation of owls for many generations, found
at the bottom many bushels of this rejected stuff. Some
owls, when they are satisfied, hide the remainder of their
meat like dogs.

4. The stridula, or tawny owl, weighs 19 ounces.
This is a hardier species than the former; and the young
will feed on any dead thing, whereas those of the white
owl must have a constant supply of fresh meat. It is
the stiix of Aldrovandus, and what we call the screech-
owl, to which the folly of superstition has given the
power of presaging death by its cries.

5. The ulula, or brown owl, agrees with the former in
its marks, differing only in the colours. Both these
species inhabit woods, where they reside the whole day;
in the night they are very clamorous, and when they
hoot, their throats arc inflated the size of a hen's cgs^.

In the dusk they approach our dwellings, and will fre-

quently enter pigeon-houses, and make great havoc irt

them. They destroy numbers of little leverets, as ap-
pears by the legs frequently found in their nests. They
also kill abundance of moles, and skin them with as much
dexterity as a cook does a rabbit. They build in hot-

low trees or ruined edifices; lay four eggs, of an elliptic

form, and of a whitish colour.

6. The passerina, or little owl, is very rare in England;
it is sometimes found in Yorkshire, Flintshire, and also
near London. In size it scarcely exceeds a thrush,
though the fulness of its plumage makes it appear lar-

ger. The Italians make use of this owl to decoy small
birds to the limed twig; the method of which is exhibited
in Olina's Uccelliera.

7. The spectacle owl of Cayenne, which is accurate-
ly described by Dr. Latham, is 21 inches in length: the
upper parts of the body are of a reddish colour; the low-
er parts of a rufous white; the head and neck are white,
and not so full of feathers as those ofowls generally are,
and from this circumstance it appears not unlike a hawk;
a large patch of a dark brown surrounds each eye, giv-
ing the bird much the appearance of wearing spectacles,
the legs are covered with feathers quite to the toes, and
are of a yellowish colour.

STROMBUS, a genus of the vermes testacea. The
generic character is, animal alimax; shell univalve, spi-
ral; aperture much dilated; the lip expanding, and pro-
duced into a groove leaning on the left. This genus
comprises 53 species, which are separated into divisions.
Only one species, viz. the peo pelecanc, or corvorant's
foot, is found in this country. These shells, in their
younger state, want the lip, and have a thin turbinate
appearance. On this account they have by many natur-
alists been referred to a genus to which they do not be-
long.

STRONGYLUS, a genus of vermes intestina. The
generic character is, body round, long, pellucid, gla-
brous; the forepart is globular, truncate, witha circular
aperture fringed at the margin; the hind part of the fe-ma e entire and pointed; of the male dilated into loose,
distant, and pellucid membranes. There are two species-
1, the enqu.nus, that inhabits the stomach of the horse
in great numbers; and, 2, the ovinus, found in the intes-
tines of sheep.

STRONTIAN. About the year 1787. a mineral was
brought to Edinburgh by a denier in fossils, from the
lead- mine of Strontiap, in ArgyJeshire, where it - found
imbedded in the ore. mixed with several other instan-
ces. It is sometimes transparent and colourless, but i-e-
nerally has a tinge of yellow or green. Its spec i fir gra-
vity varies from 3.4 to 3.726. Its texture is generally
fibrous; and sometimes it is found crystallized in slender
prismatic columns of various lengths.

Stronlian is found abundantly in different places of
the world, and always combined with carbonic acid or
sulphuric acid.

1. The carbonic acid may be expelled from the -arbo.
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nat, and the strontian obtained pure by mixing the min-
eral with churcoal powderi and exposing it to a heat of

140° Wedgewood; or by dissolving the mineral in nitric

at id. evaporating the solution till it crystallizes, and ex-

posing the crystals in a crucible to a red heat till the ni-

tric acid is driven off.

2. Strontian thus obtained, is in porous masses, of a

greyish white colour; its taste is acrid and alkaline; and

it converts vegetable blues to green. Its specific gravity,

according to liassenfratz, is 1.647. It does not act so

strongly on animal bodies as barjtes, nor is it poison-

ous.

It docs not melt when heated like barytes; but before

the blowpipe it is penetrated with light, and surrounded
with a flame so white and brilliant that the eye can

scarcely behold it.

3. When water is sprinkled on strontian it is slacked,

becomes lift, and falls to powder exactly like barytes;

but it is not so soluble in water as that earth. One hun-

dred and sixty-two parts of water, at the temperature

of 60°, dissolve nearly one part of strontian. The
solution, kn »wn by the name of strontian water, is clear

and transparent, and converts vegetable blues to a green.

Hot water dissolves it in much larger quantities; and as

it cools, the strontian is deposited in colourless transpar-

ent crystals. These are in Ihc form of thin quadrangu-
lar plates, generally parallelograms, the largest of which

seldom exceeds one- fourth of an inch .in length. Some-
times their edges are plain, but they oftcner consist of

two facets, meeting together, and forming an angle like

the roof of a house. These crystals generally adhere to

each other in such a manner as to form a thin plate of

an inch or more in length, and half an inch in breadth.

Sometimes they assume a cubic form. They contain about

68 parts in 100 of water. They are soluble in 51.4 parts of

water, at the temperature of 60°. Boiling water dis-

solves nearly half its weght of them. When exposed to

the air, they lose their water, attract carbonic acid, and
fall into powder. Their specific gravity is 1.46.

4. Strontian is not actedon by light; neither does it

combine with oxygen.
5. Sulphur and phosphorus are the only simple com-

bustibles with which it unites.

Thesulphuret of strontian may be made by fusing the

two ingredients in a crucible. It is soluble in water by
means of sulphureted hydrogen, which is evolved. When
the solution is evaporated, hydrosulphuret of strontian is

obtained in crystals, and hulrogenated sulphuret re-

mains in solution. These compounds resemble almost

exactly thesulphuret, hydrosulphuret, and hydrogenat-

ed sulphuret of barytes; and do not therefore require a

particular description. Tie same remark applies to the

phosphuret of strontian, which may be prepared by the

same process as the phosphuret of barytes.

6. Strontian does not combine with azote; but it unites

readily with muriatic acid, and forms the substance cal-

led muriat of strontian.

7. Strontian has no action upon metals; but it combines
with several of their oxides, and forms compounds which
have not hitherto been examined.

8. It does not combine with alkalies nor barytes.
No precipitation takes place when barytes and strontian
water are mixed together.

9. Strontian has the property of tinging flame of a beau-
tiful red, or rather purple colour; « property discovered
by Dr. Ash in 1787. The experiment may be made by
putting a little of the salt composed of nitric acid and
strontian into the wick of a lighted 'candle; or by setting
fire to alcohol, holding muriat of strontian in solution.

In both cases the Uaine is of a lively purple. In this re-

spect it differs from barytes, which when tried in the

same way is found to communicate a blueish yellow tinge

to ilame.

10. The affinities of strontian, as ascertained by Dr.
Hope and Mr. Vauquelin, are as follows:

Sulphuric acid, Muriatic,

Phosphoric, Succinic,

Oxalic, Acetic,

Tartaric, Arsenic,
Fluoric, Boracic,
Nitric, Carbonic.

Barytes and strontian resemble each other in their
properties as closely as potass and soda: hence, like these
two alkalies, tiny were for some time confounded, it is

in their combination with acids that the most striking
differences between these two earths are to be observed.

S TRUMPFIA, a genus of plants belonging to the class
of syngenesia. and to the order of monogamia. The ca-
lyx is quinquedentatc and superior; the corolla is penta-
petalous; and the berry monospermous. There is only
one species, the maritima, a shrub of Ctiracoa.

S'l RUTHIO, in natural history, a genus of birds be-

longing to the order of grail* of i innasus. It includes,

1. The ostrich, has a bill somewhat conical; the wings
are so short as to be unfit for flying; the thighs and sides of
the body are naked; the feet are formed for running, hav-
ing two toes, one only of which is furnished with a nail.

The head and bill somewhat resemble those of a duck;
and the neck may be likened to that of a swan, but that
it is much longer; the legs and thighs resemble those of
a hen, though the whole appearance bears a strong re-

semblance to that of a camel. But though usually seven
feet high from the top of the head to the ground, from
the back it is only four; so that the head and neck are
above three feet long. From the top of the head to the

rump, when the neck is stretched out in a right line, it is

six feet long, and the tail is about a foot more. One of

the wings without the feathers, is a foot and a half; and
being stretched out, with the feathers, is three feet.

The plumage is much alike in all; that is, generally

black and white; though some of them are said to be

e;vey. There are no feathers on the sides, nor yet on the

thighs, nor under the wings. The lower part of the neck,
about half-way, is covered with still smaller feathers than
those on the belly and back; and those also are of dif-

ferent colours.

At the end of each wing there is a kind of spur almost

like the quill of a porcupine. It is an inch long, being

hollow and of a horny substance. There are two of these

on each wing; the largest of which is at the extrem ty

of the bone of the wing, and the other a foot lower. The
neck seems to be more slender in proportion to that of

other birds, from its not being furnished with fea hers.

The skin in this part is of a livid flesh-colour, which

some improper!;, would have to be blue. The bill is

short and pointed, and two inches and a half at the be-
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nMg. The external form of the eye is like that of a

man, the upper eye-lid being adorned with eye-lashes

Which are longer than those on the lid below. The
tongue is small, very short, and composed of cartilages,

ligaments, and membranes, intermixed with fleshy fibres.

In some it is about an inch long, and very thick at the

bottom; in others it is but half an inch, being a little fork-

ed at the end.

The ostrich is a native only of the torrid regions of

Africa, and has long been celebrated by those who have

had occasion to mention the animals of that region. Its

flesh is proscribed in scripture as unfit to be eaten; and

most of the ancient writers describe it as well known in

I heir times. Like the race of the elephant, it is transmitted

down without mixture; and has never been known to

bleed out of that country Which first produced it. It seems

formed to live among the sandy and burning deserts of

the torrid zone; and, as in some measure it owes its birth

to their genial influence, so it seldom migrates into tracts

more mild or more fertile. The Arabians assert that

the ostrich never drinks; and the place of its habitation

se< ins to confirm the assertion. In these formidable re-

gions ostriches are seen in laige (locks, which to the dis-

tant spectator appear like a regiment of cavalry, and
have often alarmed a whole caravan. There is no de-

sert, how barren soever, but what is capable of supply-

ing these animals with provision; they eat almost every
thing; and these barren tracts are doubly grateful, as

they afford both food and security. The ostrich is very

voracious* It will devour leather, grass, hair, iron,

stones, or any thing that is given. Those substances

which the coats of the stomach cannot soften, pass whole;

so that glass, stones, or iron, are excluded in the form

in which they were devoured.

In their native deserts, however, it is probable they

live chiefly upon vegetables, where they lead an inoffen-

sive and social life; the male, as Thevenot assures us,

assorting with the female with connubial fidelity. They
are said to be very much inclined to veneryj and the

make of the parts in both sexes seems to confirm the, re-

port. It is probable also they copulate like other birds, by
compression. They lay very large, eggs, some of them
being above five inches in diameter, and weighing above

fifteen pounda4 These eggs have a very hard shell, some-
what resembling those of the crocodile, except that those

of the latter are less and rounder.

The season for laying depends on the climate where
the animal is bred. In the northern parts of Africa,

tlrs season is about the beginning of July; in the south
it is about the latter end of December. These birds are
Aery prolific, and lay generally from forty to fifty eggs
at one clutch. It has been commonly reported, that the
female deposits them in the sand, and covering them u ,

leaves them to be hatched by the heat of the climate. :ind

then permits the young to shift for themselves. Very
little of this, however, is true: no bird has a stronger af-

fection for her young than the ostrich, nor none watch-
es her eggs with greater assiduity. It happens, indeed,
in those hot. climates, that there is less necessity for the
continual incubation of the female; and she more frequent-
leaves her eggs, whirh are in no danger of being chilled
by the weather: but though slh- sometimes forsakes them
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by day, she always carefully broods over tin m by niglitj

and Kolben, who has seen great numbers of them at the

Cape of Good Hope, affirms that they sit on their eggs

like other birds, and (hat the male and the female take

this office by turns, as he had frequent opportunities ol

observing. Nor is it more true what is said of their for-

saking their young after they are excluded the shell. On
the contrary, the young ones are not even able to walk

for several days after they are hatched. During this

time the old ones are very assiduous in supplying them
with grass, and very careful to defend them from danger;

nay, they encounter every danger in their defence. The
young, when brought forth, are of an ash-colour the

first year, and are covered with feathers all oxer. But
in time these feathers drop; and those parts which are

covered assume a different and more becoming plumage.

The beauty of a part of this plumage, particularly the

long feathers that compose the wings ami tail, is the ch f

reason that man has been so active in pursuing tfiis

harmless bird to its deserts, and hunting it with no small

degree of expense and labour. The ancients used those

plumes in their helmets; our military wear them in their

hats; and the ladies made them an ornament in their

dress. Those feathers which arc plucked from the ani-

mal while alive are much more valued than those taken

when dead, the latter being dry, light, and subject to be.

worm-eaten.

Besides the value of their plumage, some of the sa-

vage nations of Africa hunt them also for their flesh;

which they consider as a dainty. They sometimes also

breed these birds tame, to eat the young ones, of which
the females are said to be the greatest delicacy. Even
among the Europeans now, the eggs of the ostrich are
said to be well tasted, and extremely nourishing; but
they are too scarce to be fed upon, although a single eg^
is a sufficient entertainment for eight men.

As the spoils of the ostrich are thus valuable, it is not
to be wondered at that man has become their most assi-

duous pursuer. For this purpose, the Arabians train up
their best and fleetest horses, and hunt the ostrich still

in view. Perhaps, of all varieties of the chase, this,

though the most laborious, is yet the most entertaining.
As soon as the hunter comes within sight of his prey, he
puts on his horse with a gentle gallop, so as to keep the
ostrich still in sight; yet not so as to terrify him from the
plain into the mountains. Of all known animals, the
ostrich is by far the swiftest in running; upon observing
himself, therefore, pursued at a distance, he b g ns to

run at first but gently; either insensible of bis danger,
or sure of escaping. Unfortunately for the silly c\v it. re,

instead of going off in a direct line, he takes his course
in circles; while the hunters still make a small course
within, relieve each other, meet him at unrxperti d
turns, and keep him thus still employed, still followed,
for two or three days together. At last, spent with fa-

tigue and famine, and finding all power of escape im-
possible, he endeavours to hide himself from those ene-
mies he cannot avoid, and covers his head in the sand or
the first thicket he meets. Sometimes, however, he at-
tempts to face his pursuers; and though in general the
most gentle animal in nature, when driven (> despera-
tion he defends himself with his bpk, his wings,' an<!
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it is feet. Sucii is the force of Ms motion, that a man
would be utterly unable to withstand him in the shock.

The Struthophagi have another method of taking this

bird: they cover themselves with an ostrich's skin, and

passing up an sum through the neck, thus counterfeit all

the motions of this animal. By this artifice they approach

the ostrich, which becomes an easy prey. He is some-

times also taken by dogs and nets; but the most usual

y ay is that mentioned above.

When the Arabians have thus taken an ostrich they

cut its throat; and making a ligament below the opening,

they shake the bird as one would rinse a barrel; then

taking off the ligature, there runs out from the wound

in the throat a considerable quantity of blood mixed

with the fat of the animal; and this is considered ,as

one of their greatest dainties. They next flay the bird;

and of the skin, which is strong and thick, sometimes

make a kind of vest, which answers the purposes of a

cuirass and a buckler.

There are others who, more compassionate or more

provident, do not kill their captive, but endeavour to

tame it, for the purposes of supplying those feathers

which are in so great request. The inhabitants of Daara

and Lybia breed up whole flocks of them, and they are

tamed with very little trouble. But it is not for their

feathers alone that they are prized in this domestic state;

they are often ridden upon and used as horses. Moore

assures us, that at Joar, he saw a man travelling upon

an ostrich; and Adanson asserts, that at the factory of

Podore he had two ostriches, which were then young, the

strongest of which ran swifter than the best English

racer, although he carried two negroes on his back. As

soon as the animal perceived that it was thus loaded, it

set off running with all its force, and made several cir-

cuits round the village; till at length people were obliged

to stop it by barring up the way. How far this strength

and swiftness may be useful to mankind, even in a po-

lished state, is a matter that perhaps deserves inquiry.

See Plate CXXXII. Nat. Hist. fig. 579.

2. The cassowary (the casuarius of Linnseus, and ga-

leated cassowary of Dr. Latham) was first brought into

Europe from Java by the Dutch about the year 1597. It

is nearly equal in size to the ostrich, but its legs are

much thicker and stronger in proportion. This confor-

mation gives it an air of strength and force, which the

fierceness and singularity of its countenance conspire to

render formidable'. It is live feet and a half long from the

point of the bill to the extremity of the claws. The legs

are two feet and a half high from the belly to the end ot

the claws. The head and neck together are afoot and a

half; and the largest toe, including the claw, is five

inches long. The claw alone of the least toe is three

inches and a half in length. The wing is so small (hat it

does not appear, it being hidden under the feathers of the

back. In other birds, a part of the feathers serve for

flight, and are different from those that serve merely far

covering; but in the cassowary all the feathers are of the

same kind, and outwardly of the same colour. They are

Generally double, having two long shafts, which grow out

of a short one, which is fixed in the skin. Those that are

double are always of unequal length; for some are four-

teen inches long, particularly on the rump, while others

are not above three. The beards that adorn the stem or

shaft are about half-way to the end, very long, and as

thick as a horse-hair, without being subdivided into fi-

bres. The stem or shaft is flat, shining, black, and

knotted below; and from each knot there proceeds a

heard; likewise the beards at the end of the large fea-

thers are perfectly black, and towards the root of a grey

tawny colour; shorter, more soft, and throwing out fine

fibres like down; so that nothing appears except the ends,

which are hard and black; berause the other part, com-

posed of down, is quite covered. There are feathers on

the head and neck; but they are so short and thinly

Sown, that the bird's skin appears naked, except towards

thehinderpart of the head, where they are a little longer.

The feathers which adorn the rump are extremely thick;

but do not differ in other respects from the rest, except

in their being longer. The wings, when they are de-

prived of their feathers, are but three inches long; and,

the feathers are like those on other parts of the body.

The ends of the wings are adorned with five prickles, of

different lengths and thickness, which bend like a bow;

these are hollow from the roots to the very points, having

only that slight substan e within which all quills are

known to have. The longest of these prickles is eleven

inches; and it is a quarter of an inch in diameter at the

root, being thicker there than towards the extremity: the

point seems broken off.

The part, however, which most distinguishes this

animal is the head; which, though small, like that of an

ostrich, does not fail to inspire some degree of terror.

It is bare of feathers, and is in a manner armed with a

helmet of horny substance, that covers it from the root

of the bill to near half the head backwards. This helmet

is black before and yellow behind. Its substance is very

hard, being formed by the elevation of the bone of the

skull; and it consists of several plates one over another,

like the horn of an ox. The neck is of a violet colour,

inclining to that of slate; and it is red behind in several

places, but chiefly in the middle. About the middle of

the neck before, at the rise of the large feathers, there

are two processes formed by the skin, which resemble

somewhat the gills of a cock, but that they are blue as

well as red. The skin which covers the fore part of the

breast, on which this bird leans and rests, is hard, cal-

lous, and without feathers.

The same degree of voraciousness which we perceived

in the ostrich obtains as strongly here. The cassowary

swallows every thing that conies within the capacity of

its gullet. The Dutch assert, that it can devour not

only glass, iron, and stones, but even live on burning

coals, without testifying the smallest fear of feeling the

least injury. It is said, that the passage of the food

through its gullet is performed so speedily, that even

the very eggs which it has swallowed whole pass through

it unbroken in the same form they went down. In fact,

the alimentary canal of this animal, as was observed

above, is extremely short; and it may happen, that many

kinds of food are indigestible in its stomach, as wheat

or currants are to a man when swallowed whole.

The cassowary's eggs are of a grey ash-colour, inclin-

ing to green. They are not so large nor so round as

those of the ostrich. They are marked with a number

of little tubercles of a deep green, and the shell is not
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very thick. The largest of these is found to be fifteen

inches round one way, and about twelve the other.

The southern parts of the most eastern Indies seem

to he the natural climate of the cassowary. His domain,

if we may so call it, begins where that of the ostrich

terminates. The latter has never been found beyond the

Ganges; while the cassowary is never seen nearer than

the islands of Bandana, Sumatra, Java, the Molucca

islands, and the corresponding parts of the continent.

Yet even here this animal seems not to have multiplied

in any considerable degree, as we find one of the kings

of Java making a present of one of these birds to the

captain of a Dutch ship, considering it as a very great

ia
Tlfe casuarius Nova Holland!*, or New Holland

cassowary, differs considerably from the common cas-

sowary. It is a much larger bird, standing higher on

its legs, and having the neck longer than in the com-

raon one. Total length seven feet two inches. 1 lie bill

is not greatly different from that of the common casso-

wary; but the horny appendage or helmet on the top of

the head in this species is totally Wanting: the whole ot

the head and neck is also covered with feathers, except

the throat and fore part of the neck about half-way,

which are not so well feathered as the rest; whereas in

the common cassowary the head and neck are bare and

carunculated as in the turkey.

The plumage in general consists of a mixture of brown

and grey, and the feathers are somewhat curled or bent at

the ends in the natural state: the wings are so very short

as to be totally useless for flight, and indeed are scan ely

to be distinguished from the rest of the plumage, was it

not for their standing out a little. The long spines winch

are seen En the wings of the common sort are rh this not

observable, nor is there any appearance of a tail. The

legs are stout, formed much as in the galcated cassowary,

with the addition of their being jagged or sawed the

whole of their length at the back part.

This bird is not uncommon in New Holland, as seve-

ral of them have been seen about Botany-bay and other

parts. Although it cannot fty, it runs so swiftly, that a

greyhound can scarcely overtake it. The flesh is said

to be in taste not unlike beef.

STRUT1UOLA, a genus of plants belonging to the

class of tetramlria, and older of nionogynia. The co-

rolla is wanting; the calyx is tubulous, with eight glan-

dules at its mouth; the berry is without juice, and ino-

iiospermous. '1 he species are 5, shrubs of the Cape.

STRYCHNOS, a genus of plants belonging to the

rlass of pentandria, and order of nionogynia; and in the

natural system ranging under the twenty-eighth order,

luridae. The corolla is quiuquefid; the berry is unilo-

cular, with a woody bark. The species are three, the

mix vomica, colubrina, and potatorum, natives of foreign

countries.

8TUARTIA, a genus of plants belonging to the class

of rrtonadclphia and order of polyandria; and in the, na-

natural system ranging under the STth order, rolttmm-

ferrc. The calyx is sjinji •; the si vie is dimple, with a

qtitiqueftd stigma; i!i<- ap] le is without juice, quinque-

lobed, memospermous, bursting open with a spring five

ways. There are two species, foreign plants.

STB

STUCCO, in building, a composition of white marble

pulverised, and mixed with plaister of lime; and the

whole being sifted and wrought up with water, ,s to be

used like common plaister: this is called by Pliny mar-

moratum opus, and albarium opus.

STUM, in the wine trade, denotes the uniermented

juice of the grape, after it has been several times racked

off, and separated from its sediment.

STURGEON. See Accipenser.

STURNUS, the starling, a genus of birds belonging to

the order of passeres. The beak is subulated, depressed,

and somewhat blunt; the superior mandible is entire, and

somewhat open at the edges; the nostrils are marg.nated

above: and the tongue is sharp and emarginated. 1 here

are 15 species, according to Dr. Latham; the vulgaris,

carpensis, ludovicianus, militaris, cellaris, carunculatus,

gallinaceus, sericeus, viridis, olivaceus, montanicus,

loyca, dauricus, junceti, and mexicanus.

The vulgaris, or common starling, is the only species

of the sturnus that is indigenous. The weight of the

male of this species is about three ounces; that of the

female rather less. The length is eight inches three

quarters. The whole plumage is black, very resplen-

dent, with changeable blue, purple, and copper: each

leather marked \vith a pale yellow spot. The lesser

coverts are edged with yellow, and slightly glossed with

green.

The stare breeds in hollow trees, eaves of houses, tow-

ers, ruins, cliffs, and often in high rock6 over the sea,

such as that of the Isle of Wight. It lays four or five

eggs, of a pale-greenish ash-colour; and makes its nest

of straw, small fibres of roots, Ace. In winter, stares

ass male in vast flocks: they collect in myriads in the fens

of Lincolnshire, and do great damage to the fen-men, by
roosting on the reeds, and breaking them down by their

weight; for reeds are the thatch of the country, and are

laid up in harvest with great care. These birds feed on
worms and insects; and it is said they will get into pigeon
houses, for the sake of sucking the eggs. Their flesh is

so bitter as to be scarcely eatable, they arc fond of fol-

lowing oxen and other large cattle, as they feed in the

meadows, attracted, as it is said, by the insects which
flutter round them, or by those, perhaps, which swarm
in their dung, or in meadows in general. From this

habit is derived the German name rinder staren. They
live seven or eight years, or even longer, in the domestic
state. The wild ones cannot be decoyed by the call, be-

cause they regard not the scream of the owl. A method
has been discovered of taking entire families, by fixing

to the walls and the trees where they lodge, pots of earth-

enware of a convenient form, which the birds often pre-

fer to place their nests in. Many are also caught by
the gin and draw-net.

The stare, it is said, can be taught to speak either
French, German, Latin, Greek, &c. and to pronounce
phrases of some length. Its pliant throat accommodatt s

itself to every inflection ami every accent. It can rea-
dily articulate the letter R, and acquires a sort of warb-
ling which is much superior to its native song. This
bird is spread through an extensive range on the ancient
continent.

The sturnus cinclus, see Plate CXXXII. Nat. Hist.
fig. 380, inhabits Europe and the northern parts ot
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Persia; frequents waters, and feeds on aquatic insects

an, I small fishes. It is very solitary, and breeds in the
holes of hanks; makes a very curious nest of hay and
roots, lined with dead leaves, and having an entrance of
green moss.

STYLE, a word of various significations, originally

derived from rvA<$, a kind of bodkin, wherewith the an-

cients wrote on plates of lead, or on wax, &c. and which
is still used to write on ivory leaves, and paper prepared
for that purpose, &c.

Style, See Dialling.
Style. See Botany.
Style, in matters of language. Sec Rhetoric and

Poetry.
STYLEPHORUS, a genus of fishes of the order

apodes. The generic character is, eyes pedunculated,

standing on a short thick cylinder; snout lengthened,

directed upwards, retractile towards the head by means

of' -i membrane; mouth without teeth; branchiae three

pair benath the throat; fins, pectoral small, dorsal the

length of the back, caudal short, with spiny rays; body

very long, compressed. This highly singular genus was

first described in the year 1T88, from a specimen then

introduced into the Leverian Museum, and figured in

the first volume of the Liumean Transactions, see Plate

CXXXU. Nat. Hist. 381.

Chordatcd stylephorus. The head of this extraordina-

ry animal bears some distant resemblance to that of the

genus syngnathus, and its structure cannot so easily be

described in words as conceived by the figure. The
rostrum or narrow part, which is terminated by the

mouth, is connected to the back part of the head by a

flexible leathery duplicative, which permits it to be

cither extended in such a manner that the mouth points

directly upwards, or to fall back, so as to be received into

a sort of case formed by the upper part of the head. On
the top of the head are placed the eyes, which are of a

form very nearly approaching to those of the genuscancer,

except that the columns or parts on which the eyes arc

placed are much broader and thicker than in that genus;

they are also placed close to each other; and the outward

surface of the eye, when magnified, does not show the

least appearance of a reticulated structure. Below the

head, on each side, is as a considerable compressed semi-

circular space, the fore part of which is bounded by the

covering of the gills, which covering seems to consist of

a single membrane, of a moderately strong nature. Be-

neath this, on each side, arc three small pair of branchiae.

The body is extremely long, and compressed very much,

and gradually diminishes as it approaches the tail, which

terminates in a string or process of an enormous length,

and finishes in a very fine point. This string, or caudal

process, seems to be strengthened throughout its whole

length, or at least as far as the eye can trace it, by a

sort of double fibre or internal part. The pectoral fins

are very small, and situated almost immediately behind

the cavity on each side the thorax. The general colour

of this fish is a rich silver, except on the flexible part

belonging to the rostrum, which is of a deep brown: the

tins and caudal process arc also brown. There is no

appearance of scales on this fish.

STYLITES, aii appellation given to a kind of solita-

ries, who spent their lives seated on the, tops of columns,

to be, as they imagined, the better disposed for medita-
tion, &c. Of these wc find several mentioned in ancient
writers, and even as low as the eleventh century. The
founder of the order was St. Simon Stylites, a famous
anchoret in the fifth century, who took up his abode on
a column six cubits high; then on a second of twelve cu-

bits; a third, of twenty-two; and, at last, on another of

thirty-six. The extremity of these columns was only three

feet in diameter, with a kind of rail or ledge about it that

reached almost to the girdle, somewhat resembling a pul-

pit. There was no lying down in it. The faquirs, or de-

vout people of the East, imitate this extraordinary kind
of life even to this day.

STYLO-CERALOIDES, ^
Stylo-Glossus,

I

the names of different

$>TYTuO-Hyoid(?us, ^-muscles in the human
Stylo-Pharyngcms, |

body. See Anatomy.
STYLOIDES, J
STYPTIC. See Pharmacy.
STYRAX. See Resins.
Styrax, the storax-tree, a genus of plants belonging

to the class of decandria, and to the order of mouogynia,
and in the natural system ranging under the 18th order,

bic'orncs. The calyx is inferior; corolla funnel-form;

drupe two-seeded. Linnaeus only mentions one species

of tins genus, the styrax officinale; but Aiton, in his tlor-

tus Kevvensis, has added two more; namely, thegrande-

folium, and lsevigatum; and a fourth may now be added,

the styrax benzoin.

The officinale usually rises about twenty feet in height;

it sends off many strong branches, which are covered
with a roughish bark of a grey colour: the leaves are

broad, elliptical, entire, somewhat pointed, on the upper
surface smooth, and of a Light-green colour, on the un-

der surface covered with a whitish down; they are placed

alternately, and stand upon short footstalks: the flowers

are large, white, and disposed in clusters upon short pe-

duncles, which terminate the branches: the corolla is

monopetalous; the fruit is a pulpy pericarpium.

The resinous drug called storax issues in a fluid state

from incisions made in the trunk or branches of the tree.

Two sorts of this resin have been commonly distinguish-

ed in the shops: 1. Storax in the tear, is scarcely, if

ever, found in separate tears, but in masses, sometimes

composed of whitish and pale reddish brown tears, and

sometimes of an uniform reddish yellow or brownish ap-

pearance; unctuous and soft like wax, and free from vi-

sible impurities. This is supposed to be the sort which

the ancients received from PaAphylia in reeds or canes,

and which was thence named calamtta.

2. Common storax: in large masses, considerably

lighter and less compact than the former, and having a

large admixture of woody matter like saw-dust. This

appears to be the kind intended by the. London college,

as they direct their styrax calamita to be purified, for

medicinal use, by softening it with boiling water, and

pressing it out from the feces betwixt warm iron plat. s

:

a process which the first docs not stand in need of; and

indeed there is rarely any other than this impure storax

to be met with in the shops.

Storax, with some of the ancients, was a familiar re-

medy as a resolvent, and particularly used in catarrhal

complaint*, coughs, asthmas, mcustruai obstructions, 6cc.
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and from its affinity to the balsams, it was also prescrib-

ed in ulcerations of the lungs, and other states of pulmo-

nary consumption. And our pharmacopoeias formerly

directed the piluhe estyrace; but this odoriferous drug

has now no place in any of the officinal compounds; and

though a mi'dicine which might seem to promise some

efficacy in nervous debilities, yet by modern practition-

ers it is almost totally disregarded.

The styrax benzoin, see Plate CXXXII. Nat. Hist,

fig. 382, lias been characterised by oblong acuminated

leaves, which arc downy underneath, and nearly of the

length of the racemi.

This tree, which is a native of Sumatra, is deemed in

six years of sufficient age for affording the benzoin, or

when its trunk acquires about seven or eight inches in

diameter; the bark is then cut through longitudinally, or

soinewliat obliquely, at the origin of the principal lower

branches, from which the drug exudes in a liquid state,

and by exposure to the sun and air soon concretes, when
it is scraped off from the bark with a knife or chisel.

The quantity of benzoin which one tree affords never ex-

ceeds three pounds, nor are the trees found to sustain the

effects of these annual incisions longer than ten or twelve

years. The benzoin which issues first from the wounded

bark is the purest, being soft, extremely fragrant, and

very white; that which is less esteemed is of a brownish

colour, very hard, and mixed with various impurities,

which it acquires during its long continuance upon the

trees.

The benzoin which we find here in the shops is in

large brittle masses, composed partly of white, partly of

yellowish or light brown, and often also of darker-co-

loured pieces; that which is clearest, and contains the

most white matter, called by authors benzoe amyejda-

loides, is accounted the best. This resin has very little

taste, impressing on the palate only a slight sweetness:

its smell, especially when rubbed or heated, is extremely

fragrant and agreeable. It totally dissolves in rectified

spirit (the impurities excepted, which arc generally in a

very small quantity) into a deep yellowish-red liquor,

and in this state discovers a degree of warmth and pun-
gency, as well as sweetness. It imparts, by digestion,

to water also a considerable share of its fragrance, and
a slight pungency: the Hitred liquor, gently exhaled,

leaves not a resinous or mucilaginous extract, but a crys-

talline matter, seemingly of a saline nature, amounting
to one-tenth or one-eighth of the weight of the benzoin.

Exposed to the fire in proper vessels, it fields a quan-
tity of a white saline concrete, called (lores benzoes, of

an acidulous taste ami grateful odour, soluble in rectified

spirit, and in water by the assistance •>(' heat.

The principal us.- of this fragrant resin is in perfumes,
and as a cosmetic; for which last purpose, a solution of
it in spirit of wine is mixed with so much water as is suf-
ficient to render it milky, as twenty times its quantity or
more. It promises, however, to he applicable toother
use s, and to approach in virtue, as in fragrance, to storax,
and balsam of tolu. It is said to be of great service in
disorders of the breast, lor resolving obstructions of the
pulmonary vessels, and promoting expectoration: in which
intentions the Bowers are sometimes given from three or
four grains to fifteen. The white powder, precipitated
b) water from solutions of the benzoin in vp'iir

;
has becu

employed by some as similar and superior to the flowers,

but appears to be little other than the pure benzoin ia

substance: it is not the saline, but the resinous matter of
the benzoin, that is most disposed to be precipitated from
spirit by water. The flowers, snuffed up the nose, arc
said to be a powerful errhine.

SUBALTERN, a subordinate officer, or one who dis-

charges his post under the command and subject to the

direction of another: such are lieutenants, sub- lieutenants,

cornets and ensigns, who serve under the captain: but
custom has now appropriated the term to those of much
lower ranks, as Serjeants, <x.c. We also say subaltern
courts," jurisdictions, &c. such are "hose of inferior lords,

with regard to the lord paramount; hundred-courts with
regard to county-courts, <x.e.

fe U BCLAV 1 AN. See Ax v tomt.
SUBCOSTAL MUSCLES. See Anato.ytv.
SUBDUPLE RATIO, is when any number or quan-

tity is contained in another twice: thus 3 is said to be
subduple of 6, as 6 is duple of 3.

SUBDUPLICATE RATIO of any two qualities, is
the ratio of their square roots.

SUBER. This name has been introduced into che-
mistry by Four; roy, to denote the outer bark of thequer-
cus suber, or the common cork, a substance which pos-
sesses propen.es different from all other vegetable bo-
dies.

It is exceedingly light, soft, and elastic; very combus-
tible, burning with a bright white ll.tme, and leaving a
light black bulky charcoal; and when distilled it yield's a
little ammonia. Nitric acid gives it a yellow colour, cor-
rodes, dissolves and decomposes it, converting it partly
into suberic acid, partly into a substance resembling wax.SUBERATS, salt formed with the suberic arid, which
see.

SUBERIC ACID may be formed by pouring six parts
of nitric acid of the speciiic gravity 1.261 on one part of
cork grated down or simply broken down into small pie-
ces, and distilling the mixture with a gentle heat as lone
as red vopours continue to escape. As the distillation
advances, a yellow matter like wax makes its apperanco
on the surface of the liquid. While the matter contained
in the retort is hot, it is to be poured into a glass vessel
placed upon a sand-bath over a gentle fire, and constant-
ly sirred with a glass rod. By this means it becomes
gradually thick. As soon as white vapour,, exciting auklingin the throat, begin to disengage hemS4.'
the vessel .S removed from the bath, and the mass cont
Dually stirred till it is almost cold.
By this means an orange-coloured mass is obtained ofthe consistence of honey, of a strong and .sharp odour

white hot, but having a peculiar aromatic smell when

On this mass twice its weight of boiling water is tobe poured, and heat applied till it becomes liquid; anthen that part of it which is insoluble in water is to I

separated by filtration. The f.ltred l.quor be, n mud.dy; on cooling ,t deposits a powdered sedimenf a, ^thin pellicle forms on its surface. The sediment . t i

separated by filtration, and the |i qil0l . r^ced to a drvmass by evaporating in a gentle heat. Tl s mass is s7bene acul. It is still a little coloured ow !
SU "

dtaU mature, to. whUh ttma7fcSdX";



SUB
saturating it with potass and precipitating it by means
of an acid, or by boiling it along with charcoal-pow-
der.

Suberic acid thus obtained is not crystallizable, but

when precipitated from potass by an arid it assumes the

form of a powder: when obtained by evaporation it forms

thin irregular pellicles.

Its taste is acid and slightly bitter; and when dissolved

in a small quantity of boiling water it acts upon tiie throat,

and excites coughing.

It reddens vegetable blues; and when dropped into a

solution of indigo in sulphuric acid (liquid blue, as it is

called in this country), it changes the colour of the solu-

tion, and renders it green.

Water at the temperature of 60° or even 70° dissolves

only ?y^th part of its weight of suberic acid; and if the

a: id is very pure, only T|7th part: boiling water on the

contrary, dissolves half its weight of it.

When exposed to the air, it attracts moisture, especi-

ally if it is impure.

When exposed to the light of day, it becomes at last

brown; and this effect is produced much sooner by the di-

rect rays of the sun.

When heated in a matrass, the acid sublimes, and the

inside of the glass is surrounded with zones of different

colours. If the sublimation is stopped at the proper time,

the acid is obtained on the sides of the vessel in small

points formed of concentric circles. When exposed to

the heat of the blowpipe on a spoon of platinum, it first

melts, then becomes pulverulent, and at last sublimes en-

tirely With a smell resembling that of sebacic acid.

It is not altered by oxygen gas: the other acids do not

dissolve it completely. Alcohol developes an aromatic

odour, and an ether may be obtained by means of this

acid.

It converts the blue colour of nitrat of copper to a

green; the sulphat of copper also to a green; green sul-

phatof iron to a deep yellow; and sulphat of zinc to a

golden yellow. •

It has no action either on platinum, gold, or nickel;

but it oxidizes silver, mercury, copper, lead, tin, iron,

bismuth, arsenic, cobalt, zinc, antimony, manganese,

and molybdenum.
With alkalies, earths, and metallic oxides, it forms

compounds known by the name of suberats.

Its affinities are as follows:

Barytes,

Potass,

Soda,

Lime,
Ammonia,
Magnesia,
Alumina.

SUBLIMATION, a process by which certain volatile

substances are raised by heat, and again condensed by

cold in a siid form. Flowers of sulphur are made in

this way. Soot is also an instance of sublimation. See

Ckemtstry.
SUBNORMAL, in geometry, is a line which deter-

mines the point in the axis of a curve, where a normal,

or perpendicular, raised from the point or contact of a

tangent to the curve, cuts the axis. Or the subnormal

)3 a line which determines the point wherein the axis is

SUB
cut by a line falling perpendicularly on the tangent in

the point of the contact.

SLBPCENA, is a writ by which all persons under the
degree of peerage are called into chancery, in such case
only w here the common law fails, and has made no pro-
visions; so as the party who in equity has wrong, can
have no other remedy by the rules and course of com-
mon law. But the peers of the realm in such cases are
called by the lord chancellor's, or lord keeper's letters,

giving notice of the suit intended against them, and re-
quiring them to appear. There is also a subpaena ad
testificandum for the summoning of witnesses as well in
chancery as other courts.

There is also a subpoena in the exchequer, as well in
of court of equity there, as in the office of pleas.

SUBROGATION, or Surrogation, in the civil law,
the act of substituting a person in the place, and enti-

tling him to the rights, of another; but, in its general
sense, subrogation implies a succession of an any kind,
whether of a person to a person, or of a person to a
thing. There are two kinds of subrogation, the one
conventional, the other legal. Conventional subrogation
is a contract, whereby a creditor transfers his debt, with
ail appurtenances thereof, to the profit of a third person.
Legal subrogation is that which the law makes, in fa-

vour of a person who discharges an antecedent creditor,

in which case there is a legal translation of all rights of
the ancient creditor to the person of the new one. This
the civilians more usually call succession, as being whol-
ly the work of the law; and to distinguish it from the
conventional subrogation, which they also call cession.

SUBSIDY, in law, signifies an aid or tax granted to
the king, by parliament, for the necessary occasions of
the kingdom; and is to be levied on every subject of abil-

ity, according to the rate or value of his lands or goods:
but this word, in some of our statutes, is confounded with
that of customs.

SUBSISTENCE, in the military art, is the money
paid to the soldiers weekly, not amounting to their full

pay; because their clothes, accoutrements, tents, bread,
&c. are to be paid. It is like wise the money paid to of-

ficers upon account, till their accounts are made up, which
is generally once a year, and then they are paid their
arrears.

SUBSTITUTION, in the civil law, a dissolution of
a testament, whereby the testator substitutes one heir for

another, who has only the usufruit, and not the property
of the thing left him. Substitution is only a kind of fi-

duciary inheritance, called also fidei commissio, in regard
the immediate inheritor has only the use or produce of
the thing; the body thereof being substituted and appro-
priated to certain persons, who are likewise to have the

csufruit in their turns, but are never to have the pro-
perty.

Substitution, in algebra, &c. is the putting, in the

room of anjr quantity in an equation, some other quan-
tify, which is equal to it, but expressed in another man-
ner.

SUBTANGENT of a curve, in the higher geometry,
is the line which determines the intersection of the tan-

gent with the axis; or, that determines the point wherein

the tangent cuts the axis prolonged.

In any equation, if the value of the subtangent comes
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out positive, it is a sign that the points of intersection of succinic acid attaches itself to the neck of the retort; and

the tangent and axis fall on that side of (lie ordinate it the distillation is continued, there comes over at lasta

where the vertex of the curve line lies, as in the parabo- thick brown oil, which has an acid taste.

Ia and paraboloids: but if it conu-s out negative, the point The succinic acid is at first mixed with a quantity of

of intersection will fall on the contrary side of the ordi- oil. Ii may be made tolerably pure by dissolving it in

nate, in respect to the vertex, or beginning of the abscis- hot water, and putting upon the Hire a little cotton,

«a; as in the hyperbola and hyperboliform figures. And previously moistened with oil of amber: this substance

universally, in all paraboliform and h.tpcrjoliform fi- retains most of the oil, and allows the solution to pass

cures* the subtangent is equal to the exponant of the clear. The acid is then to be crystallized by a gentle

power of the ordinate, multiplied into the abscissa. evaporation,* and this process is to be repeated till the

If CB is an ordinate to AB, in any given angle, ter- acid is sufficiently pure. Uuyton Morveau has discovered

mutating in any curve AC, and AB — x, BC = y* and that it may be made quite pure by distilling off it a

the relation between x and y, that is, the nature of the sufficient quantity of nitric acid, taking care not to em-
curve, is expressed by this equation, x3— ~lxxy + bxx ploy a heat strong enough to sublime the succinic acid.

i

—

bbx + byy— y
3 — 0; then this will be the rule of 2. The crystals of succinic acid are transparent, white,

shining, and of a foliated triangular, prismatic form:
they have an acid taste, but are not corrosive: they red-
den tincture of turnsole, but have little effect on that of
violets.

They sublime when exposed to a considerable heat,
but not at the heat of a water- bath. In a sand-bath
they melt, and then sublime and condense in the upper
part of the vessel; but the coal which remains shows that
they are partly decomposed.

S. One part of this acid dissolves in 96 parts of water

drawing a tangent to it: multiply the terms of the cqua
tion by an arithmetical progression; suppose, according

to the dimensions of y,

x3— 2xxy -f- bxx— bbx -f byy— y
3
;

1 2 3

as also according to the dimensions of x, as

x3— 2xxy + bxx— bbx -}- byy— y
3

3 2 2 10
mer product shall be the numerator, and the latter, di

vided by x, the denominator, of a fraction expressing

the for-

the length of the subtangent; which, in this case, will be at the temperature of 50°, according to Spielman; in 24— 2xxy + 2byy— 3t/3 parts at the temperature of 52°; and in two parts of wa-
3xx—4xy + 2bx— bb ter at the temperature of 212°, according to Stockar de

SUBTENSE, in geometry, the same with the chord Neaforn; but the greatest part crystallizes as the water
of an arch. See Chord.

Hence, the subtense of an angle is a right line suppo-

sed to be drawn between the two extremities of the arch

that measures that angle.

SUBTRACTION. See Arithmetic, and Alge-
bra.
SUBULARIA, rough-leaved alysson, or awlwort, a

genus of plants belonging to the class of tetradynamia,

and order of sinculosa; and in the natural order rank-

ing under the 39th order, siliquosse. The silicula is

cools. According to Roux, however, it still retains more
of the acid than cold water is capable of dissolving.
Two hundred and forty grains of boiling alcohol dis-

solve 177 of this acid; but crystals again shoot as the
solution cools.

4. The compounds which this acid firm with alkalies,
acids, and metallic oxides, have received the name of
succinats. Scarcely any of them have been examined
with attention.

5. When combined with soda, it crystallizes in four
entire and ovate; the valves are ovate, concave, and con- and six-sided prisms. When this salt is distilled in a re-

trary to the partitions. The st)le is shorter than the tort, the succinic acid is completely decomposed. There
silicula. There is only one species, the aquatica, pass over into the receiver an acid liquor, which is the
which is a native of Britain.

SIMULATED. See Botany.
SUCCINATS, salts formed with the succinic acid,

which see.

SUCCINIC ACID. Amber is a well known brown,
transparent, inflammable body, pretty hard, and suscep-

tible of polish, found at some depth in the earth, and on
<he sea-coast of several countries. It was in high es-

timation among the ancients both as an ornament and a
Medicine. When this substance is distilled, a volatile

salt is obtained, which is mentioned by Agricola under
the name of salt of amber; but its nature was long unknow •

.

Boyk was the first who discovered that it was an aciu.

From sin (inuin, the Latin name of amber, this acid has
received the appellation of succinic acid.

I. It is obtained by the following process: Fill a re-

tort half-way with powdered amber, and cover the pow-
der with a quantity ol'diy sand; lute on a receiver, and
distil in a sand-bath without employing too much heat.

There passes over first an insipid phlegm; then a weak holds over his term at first lawfully granted,
acid, which, according to Schecle, is the acetic; then the is tenant at sufferance who continues alter bis estate is

acetic much diluted, and a quantity of brown oil. At the
same time carbonic acid gas, and carbureted hydrogen
gas, are disengaged, and there remain in the retort soda
and charcoal. Hence it follows that this acid like the
others of the same class, is decomposed by heat, and
that it is composed of oxygen, hydrogen, and carbon.

6. The affinities of succinic acid, according to Mor-
veau, arc as follows:

Barytes,
Lime,
Potass,

Soda,

Ammonia,
Magnesia,
Alumina,
Metallic oxides.

See Amber.
See Materia Medica.

SUFFERANCE, Tenant at sufferance is lie who

SUCCINUM.
SUDORIFIC.
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ended, and wrongfully holds against another, &c. 1 Co.
Inst. 5?.

Tenants holding over, after determination of their
term, and alter demand made in writing to deliver pos-
session, are rendered liable to pay double the yearly
Value. And tenants giving notice of their intention to
quit, and not accordingly delivering up the possession at
the time in such notice contained, are rendered liable to
pay double rent. And it has been held, that under this
act, the notice need not he in writing, and that the land-
lord may levy his double rent i>y distress. Bur. 1603.
SUGAR, which at present forms so important an ar-

ticle in our food, seems to have been known at a very
early period to the inhabitants of India and China. But
Europe probably owes its- acquaintance with it to the
conquests of Alexander the Great. For ages after its

introduction into the West, it was used only as a medi-
cine; but its consumption gradually increased: and
during the time of the crusades, the Venetians, who
brought it from the East, and distributed it to the north-
cm parts of Europe, carried on a lucrative commerce
with sugar. It was not till after the discovery of Ame-
rica, and the extensive cultivation of sugar in the West
Indies, that its use in Europe, as an article of food, be-

came general.

Sugar was formerly manufactured in the southern
parts of Europe; but at present almost all our sugar comes
from the East and West Indies. The plant from which
it is procured is thesaccharum officinarum (see Saccha-
hum), or sugar-cane. Other plants indeed contain it, but
not in such abundance. In North America, however, it is

extracted from the acer saccharinum, or sugar maple.
Attempts have been lately made to extract it from the
beet.

1. The method of making sugar practised in Indos-
(au is exceedingly simple, and requires little or no ex-
jvnsive apparatus. The soil chosen is a rich vegetable
mould, in such a situation that it can be easily watered
from a river. About the end of May, when the soil is

deduced to tl.e sate of s >ft mud either by rain or artifi-

cial watering, slips of the cane, containing one or two
joints, are planted in rows about four fe t from row to

row, and eighteen inches asunder in the rows. When
they have grown to the height of two or tbn e inches, the

earth round them is loosened. In August small trenches

are ut th /'(High the field to drain off the rain, if the sea-

son proves too rainy, arid to water the plants if the sea-

son proves too dn . From three to six canes spring

from each slip set. When they are about three feet high,

the lower leaves of each cane are carefully wrapt round
it; , n 1 th n Mu? whole b loigiig to each slip are tied to

a st- i g mboo eig t or ten feet high, and stuck into

t! e earth in the middle of them. They are cut in Janua-

ry and February, about 9 months after the time of plant-

ing. They have now reached the height of eight or ten

feet, and the naked cane is from an inch to an inch and
a quarter in diameter. They have not flowered. When
this happens, the juice leses much of its sweetness. The
canes are now put through the rollers of a mill, and their

juice collected int > large iron boilers; where it is boiled

down smartly to a proper consistency, the scum being

carelessly taken off. The fire is then withdrawn, and
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the liquid by cooling becomes thi(k. It istl.cn stirred
about with Bticks till it begins to take the form of sugar;
when it is put in mats made of the leaves of the palmira-
tree (borassus slabcllitormis), and the stirring continued
till it. is cold. This process yields a raw or powdered
sugar; but it is clammy, and apt to attract moisture
from the atmosphere, because the acids in the juice have
not been removed. Bj the addition of quicklime to the
juice, in the proportion of about three spoonfuls to every
14 gallons, loe sugar loses this property. The impure
sugar prepared by ibis method is called jagary. Every
three quails of juice, or every six pounds, yields about
one pound of sugar. From an acre of ground about 5000
pounds ol sugar, and consequently about 30,000 pounds
of juice, are obtained.

2. In the West India islands the raising of sugar is
much mure expensive, and tlie produce much Jess, owing
to the high price of labour; or, winch is the same thing,
to the nature ot the labourers, and to the inferiority of
the soil, i he june is put into large boilers, mixed with
quicklime, anu boileu to a proper consistency; the scum
in the mean time being carefully taken off. When it

ceases to be iopv, it is drawn off into another vessel,
where it is allowed to concrete, .ma the liquid and impure
part called molasses to separate irom it. The.more com-
pletely this separation is allowed to be, the finer is the
sugar, the sugar thus obtained is in small hard grains
ol a brown sh-wnite colour, and is imported to Europe
Under the name ot raw sugar.

3. in iSorth America the farmers procure sugar for
their own use by a sun simpler process, irom the sap of
the acer saccharinum, or sugar maple-tree, winch
ab unus in the woods. (See Acer.) livery forty pounds
ol sap yields about a pound of sugar; so that it is not
one sixth so rich as the East India su!>-ar-cane.
The sap ought never to be kepi longer than twenty-

four hours alter it is procured frort the tree. It is im-
proved by straining through a cloth. It is put into larce
flat kettles, nux<d usually with quicklime, white of cgff,
and new milk. A spoonful ol slacked lime, the white of
one egg, and a pint of new milk, arc sufficient for fifteen
gallons of sap. A little butter is added to prevent the
sap from boiling over. When boiled down sufficiently,

it is allowed to grain, or form into small crystals, which
constitute raw sugar, and then purified in tile usual man-
ner.

4. The raw sugar imported into Europe is still farther
purified. It is dissolved in water, mixed with lime,
clarified by means of bullo. k's blood, boiled down to a
proper consistency, skimming off the impurities as they
rise to the top, and then poured into ungLzed conical
earthen vessels, where it is allowed to grain. The point
of the cone is undermost, am' perforated to allow the im-
purities to separae. The base of the cone is covered
with moist clay; the water of which gradually filtres

through the sugar, and displaces a quantity of inquire

liquid. The sugar thus purified is called loaf-sugar.

When redissolved, and treated in the same way a se-

cond time, it is (ailed refined sugar.

5. Sugar, thus procured, has a very strong sweet

taste. When pure it has no smell. Its colour is white;

and when crystallized it is somewhat transparent. It

has often a considerable degree of hardness: but it is
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always so brittle that it can be reduced without difficul-

ty to a very fine powder. When two pieces ofsugar are

rubbed at^i.insl each other in the dark, a strong phospho-

rescence is visible.

Sugar is not altered by exposure to the atmosphere,

excepting only that in damp air it absorbs a little mois-

ture.

It is exceedingly soluble in water. At the temperature

of 48°, water, according to Mr. Wenzel, dissolves its

own weght of sugar. The solvent power of water increa-

ses with its temperature; when nearly at the boiling

point, it is capable of dissolving any quantity of sugar

whatever. Water thus saturated with sugar is known
by the. name of syrup.

Syrup is thick, ropy, and very adhesive; when spread

thin upon paper it soon dries, and forms a kind of var-

nish, which is easily removed by water. Its specific ca-

loric, according to the experiments of Dr. Crawford, is

1.086. When syrup is sufficiently concentrated, t lie su-

gar which it contains precipitates in crystals. The pri-

mitive form of these crystals is a four-sided prism,

whose base is a rhomb, the length of which is to its

breadth as 10 to 7; and whose height is a mean propor-

tion between length and breadth of the base. The crys-

tals are usually four or six-sided prisms, terminated by
two-sided, ana sometimes by three-sided summits. The
specific gravity of sugar is 1.4045.

When heat is applied to sugar it melts, swells, be-

comes brownish black, emits air-bubbles, and exhales a

peculiar smell, known in French by the name of caro-

ls el. At a red heat it instantly bursts into flames with

a kind of explosion. The colour of the ilame is white
with blue edges.

6. Si. gar, as far as is known, is not acted upon by oxy-
gen gas. The effect of the simple combustibles on it has
not been tried; but it does not appear to be great. Azo-
tic gas or the metals have no sensible actions on it.

The lower compartment of Plate CXXV. Saw-mill,
&c. represents a mill for squeezing the juice from the
sugar-canes. A1J D E is a strong frame of wood, the lower
part D of which is a large block: the upper surface of this

i;^ cut out into a bason, to collect and receive the juice of
the canes; which is expressed by the three rollers FGII,
whose lower pivots work in sockets in the block D, and
the upper sockets are fixed in the beam E. The sockets
of the middle roller are fixed firmly in the beams D and
E. The sockets of the other two are held between two
wedges ab, put in contrary directions, the small end of
one wedge being oil the same side with the large end of
the other. By this means the rollers can always be set
nearer together, or farther from each other. When it is

Wanted to set the outside rollers nearer the middle roller,
drive out. that wedge which is nearest the middle roller,
and drive the other in; and the contrary when they are
wanted farther apart. The rollers are usually of cast
iron, and each has a cog wheel, as I, on its upper end,
which causes them all to turn together, the power of the
first mover being applied to the middle one by a shaft K.
When the machine is at work, a man stands on each

side of it. The one in the front takes the canes, and puts
tl em in between the rollers FG, which, as they turn,
draw the canes through, and express their juice. The
man behind them directs the ends of the canes back be-
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tween the rollers Gil, which are somewhat nearer to-

gether than the others; and as they come through, a third

man carries them away. The juice runs down the rollers

into the reservoir, and is conveyed by the trough L to the

boiling-house. It must be observed, that the reservoir

in the top of the block D must be only cut in channels

round the outside of the rollers; being left the full height

near the centres, to prevent the liquor running down,
and getting out between the wedges ab.

\> hen a sugar-mill is worked by wind, the shaft K is

connected with the vertical shaft of the mill. If by horses,

the levers they work from are fixed to the shaft K; and
either the horse-walk is raised above ground higher than
the trough L, or the juice is conveyed by a pipe laid un-
der the walk.

Sugar- mills that are worked by a water-wheel, or
steam-engine, have a bevelled wheel fixed upon the shaft

fcL, and another upon the wheel or engine shaft which,
turns it.

The earths proper do not seem to have any action
whatever on sugar; but the alkaline earths unite with it.

When lime is added to a solution of sugar in water, and
the mixture boiled for some time, a combination takes
place. The liquid still indeed retains its sweet taste; but
it has acquired also a bitter aud astringent one. A little

alcohol added to the solution produced a precipitate in
white flakes, which appeared to be a compound of sugar
and lime. Sulphuric acid precipitated the lime in the
state of sulphat, and restored the original taste of the
sugar. When the compound of sugar and lime was eva-
porated to dryness, a sernitransparent tenacious syrup
remained which had a rough bitter taste, with a certain
degree of sweetness.

The fixed alkalies combine with sugar, and form com-
pounds not unlike that which has been just described.
1'otass destroys the sweet taste of syrup more completely
than lime; but when it is neutralized by sulphuric acid,
and the sulphat precipitated by alcohol, the sweet taste
is completely restored. When alcohol is agitated with
the compound of sugar and potass dissolved in water, it
refuses to unite with it, but swims on the top in a state
of purity.

The acids are capable of dissolving sugar, and those
which are concentrated decompose it. Sulphuric acid
very soon acts upon it; water is formed, and perhaps al-
so acetic acid; while charcoal is evolved in great abun-
dance, and gives the mixture a black colour, and a con-
siderable degree of consistency. The charcoal may be
easily separated by dilution and filtration. When heat
is applied, the sulphuric acid is rapidly converted into
sulphureous acid.

Citric acid dissolves it with an effervescence, occa-
sioned by the evolution of nitrous gas, and converts it
into malic and oxalic acids. 480 grains of fugar, treated
with six ounces of nitric acid diluted with its own weight
of water, and cautious!} beat, d, separating the crystals
ab they formed, yielded 280 grains of oxalic acid; so that
100 parts of sugar yield by this treatment 58 parts of
oxalic acid. When liquid ox> muriatic acid is poured
upon sugar in powder, it is dissolved, and immediately
converted into malic acid; and the oxymuriatic acid isconverted into common muriatic acid

Sugar absorbs muriatic acid gas slowly, and assumes
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a brown colour and very strong smell. The vegetable
acids dissolve it; but seemingly without producing any
alteration on it.

The a; tion of the oxides of carbon and azote upon su-

gar has scarcely been examined.
Sugar is soluble in alcohol, but not In so large a pro-

portion as in water. According to Wenzel, (our parts

»f boiling alcohol dissolve one of sugar. It unites readily

A\ith oils, and renders them miscible with water. A mo-
derate quantity of it prevents, or at least retards, the

coagulation of milk; but Scheele discovered that a very
large quantity of sugar causes milk to coagulate.

The hydrosulphurets, sulphurets, and phosphurets of

alklies and alkaline earths, seem to have the property of

decomposing sugar, and of bringing it to a state not very

different from that of gum. Mr. Cruickshank introduced

a quantity of syrup into a jar standing over mercury,
am! then added about an equal quantity of phosphuret

of lime. Phosphureted hydrogen gas was immediately

extricated. In eight days the syrup was withdrawn: it

had lost its sweet taste, and acquired a bitter and astrin-

gent one (the taste of phosphuret of lime). From this

solution alcohol threw down white flakes, \ery much re-

sembling those of mucilage separated from water by the

same liquid. A little sugar was dissolved in alcohol, and
phospuret of lime added to it. No apparent action took

place. The mixture, after standing in the open air for

some days, was evaporated, and water added. No gas

was disengaged, as the phosphuret had been converted

into a phosphat. The liquid being filtred and evapora-

ted, a tenacious substance remained, much resembling

gum arabic. Its taste was bitter, with a slight degree

of sweetness. It did not seem soluble in alcohol. It

burned like gum.
7. When sugar is distilled in a retort, there comes

over a fluid wtiicli at first scarcely differs from pure

water; soon it is mixed with what was formerly called

pyromucous acid, and is now known to be a compound

of oil and acetic acid; afterwards some empyreumatic

oil makes its appearance, and a bulky charcoal remains

in the retort. This charcoal very frequently contains

lime, because lime is used in refining sugar; but if the

sugar, before being submitted to distillation, is dissolved

in water, and made to crystallize by evaporation in a

temperature scarcely higher than that of the atmosphere,

no lime whatever, nor any thing else, except pure chat-

coal, will be found in the retort, During the distillation,

there comesover a considerable quantity of carbonic arid

and carbureted hydrogen gas. Sugar therefore is de-

composed by the action of heat; and the following com-

pounds are formed from it: water, acetic acid, oil, char-

coal, rarbonic acid, carbureted hydrogen gas. The

quantity of oil in a separate state is inconsiderable; by

far the'most abundant product is pyromucous acid. Su-

gar indeed is very readily converted into pyromucous

arid; for it makes its appearance always whenever sy-

rup is raised to the boiling temperature. Hence the

smell of rarome! which syrup at that temperature emits.

Hence also the reason, that, when we attempt to crys-

tallize syrup by heat, there always remains behind a

quantity of incrystallizable matter, known b> the name of

molasses: whereas if th« syrup is crystallized without

artificial heat, every particle of sugar may be obtained

2

from it in a crystalline form. Hence we see the impor-
tance of properly regulating the fi;c during the crystal-
lization of the sugar, and the saving that would probably
result from conducting the operation at a low heat.

We are indebted to Mr. Ouikshank for the most pre-
cise set of experiments on the decomposition of sugar by
heat. 480 grains of pure sugar were introduced into a
coated retort, and heated gradually to redness. The
products were

Pyromucous acid with a drop or two
of oil - - - 270 grains

Charcoal - - - 120
Carbureted hydrogen, and carbonic

acid gas - - - 90

480
The pyromucous acid required about 75 grains of a

solution of potass to saturate it; and when thus neutra-
lized, no ammonia was disengaged. Hence sugar con-
tains no azote, unless we suppose a very minute portion
to be present in the pyromucous acid; and even this is

not likely. The charcoal burns away without lea ing
any residue. Hence sugar contains no earth nor fixed
alkali. The proportion of the gaseous products was
119 ounce-measures of carbureted hydrogen, and 41
ounce-measures of carbonic acid gas. The raburrtrd
hydrogen, according to the experiments of Cruikshank,
was composed of fiv* parts carbon and one hydrogen.
These experiments are sufficient to show us, that su-

gar is composed entirely of oxygen, carbon, and hydro-
gen. It is of course a vegetable oxide. Lavoisier has
concluded, from a series of experiments on the vinous
fermentation, that these substances enter into the com-
position of sugar in the following proportions:

64 oxygen
28 carbon
8 hydrogen

100.

But these proportions can only be considered as very
distant approximations to the truth.

8. From the experiments of different chemists, espe-

cially of Proust and Goettling, it appears that there arc

different species of sugar found ready-prepared in the

vegetable kingdom; distinguished from each other by

the figure of their crystals, and other variations in their

properties. The species hitherto examined are three in

number, namely, common sugar, sugar of grapes, and
sugar of beet. As far as is known at present, there is

no difference between the sugar of the maple and com-
mon sugar.

9. That grapes contain abundance of sugar has been

long known. The Due de Boullion first extracted it

from the juice of grapes, and Proust pointed out the dif-

ference between it and common sugar. The juice of

grapes according to him, yielded from 30 to 40 per cent,

of this sugar.

10. Margraf discovered sugar in the root of the beta

vulgaris; but it is to Achard that we are indebted for the

first attempts to extract it from that plant in a large

way. The experiments of that philosopher, of Lampa-

dius of the committee appointed by the national institute,

and of Goettling, have thrown more light on this inter-
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eating subject. The method which succeeded best with

Achard, whs to boil the beet-roots (deprived of the heart)

till they became so soft as to be easily pierced by a

straw. They are then cut into slices, and the juice forced

out l>\ pressure. What remains is left for twelve hours

in water, and the whole subject»d to the press a second

time. The liquids thus obtained are filtered through

flannel, boiled down to two-thirds, filtered a second time,

reduced by boiling to one-third of the original liquid,

filtered a third time, and then evaporated to the consist-

cm e of syrup. The crystalline crust which forms on

the surface is to be broken from time to time, and the

spontaneous evaporation continued till the, surface be-

comes covered with a tough coat instead of crystals.

The whole is then to be thrown into woollen bags, and

the mucilaginous liquid separated from the crystals by

(treasure.

The sugar obtained by these processes, has much the

appearance of raw sugar; but it may be refined by the

common process, and brought into the state of common
sugar. From the experiments of Goettling, it appears

that beet sugar is distinguished by a certain degree of a

nauseous bitter taste; owing, it is supposed, to the pre-

sence of a bitter extractive matter, which Lampadius
lias shown to be one of the constituents of the beet.

11. The plants containing sugar arc very numerous.
The following are the chief of those from which it has
been actually extracted by chemists:

The sap of the accr saccharinum,
betula alba,

asrlepias syriaca,

beraclium sphondilium,

cocos nucifera,

juglans alba,

agave Americana,
fuens sacchariuus,

ficus carica,

Thejuice of arundo saccharifera,

zea mays,

The roots of pastinaca sativa,

. sium sisarum,

beta vulgaris and cicla,

daucus carota,

apium petroeelinum.

Parmentier lias also ascertained, that the grains of
wheat, barley, &c. and all the other similar' seeds which
are used as I) id, contain at first a large quantity of su-

gar, which gradually disappears as they approach to a
state of maturity. This is the case also with peas and
beans, and all leguminous seeds: and is one reason why
the flavour of young peas is so much superior to that of
old Mies.

SUI T, in law, is us-d in different senses, as, 1. Suit
pers mal. 2. S lit of court, or suit service, is an atten-
dance that tenants owe to the court of their lord. 3.

Suit covenant, is where the ancestor has covenanted with
auo i. i i sue to his court. 4. Suit custom, when a man
an I his ancestors have been seized time out of mind, of
his s lit. 5. Suit real, or legal, when men come to the
sheriff's lorn or leet 6. Suitsigmfi s the fallowing one
in (lias-, as fresh suit. 7. It signifies a petition made
to Hie king or an\ gnat person. (J iwej.

SLKOrYUO, a g<nus of quadrupeds of the order

bruta; the generic character, horn on each side near the

eves. There is hut a single species, viz. the indicus: mane

upright, short, narrow, reaching from the top of the

head to the rump. It inhabits Java, and feeds on herbs.

SULPHATS, salts formed with the sulphuric acid,

which sec.

SULPHITES, salts formed with the sulphurous-acid,

which see.

SULPHUR, distinguished also in English by the name

of brimstone, was known in the earliest ages. As it is

found native in many parts of the world, it could not

fail very soon to attract the attention of mankind. It

was used by the ancients in medicine, and its fumes were

employed in bleaching wool. See Pliny, Lib. xxxv. c. 15.

1. Sulphur is a hard brittle substance, commonly of a

yellow colour, without any smell, and of a weak though

perceptible taste.

It is a non-conductor of electricity, and of course be-

comes electric by friction. Its specific gravity is 1.990.

Sulphur undergoes no change by being allowed to re-

main exposed to the open air. When thrown into water,

it does not melt as common salt does, but falls to the

bottom, and remains there unchanged. It is therefore

insoluble in water.

2. If a considerable piece of sulphur is exposed to a
sudden though gentle heat, b) holding it in the hand, for

instance, it breaks to pieces with a crackling noise.

When sulphur is heated to the temperature of about
170°, it rises up in the form of a fine powder, which may
easily be collected in a proper vessel. This powder is

called flowers of sulphur. When substances fly off in this

manner on the application of a moderate heat, they are
called volatile; and the process itself, by which they are
raised, is called volatilization.

When heated to the temperature of 212° of Fahren-
heit's thermometer, it melts and becomes as liquid as wa-
ter. If this experiment is made in a thin glass vessel, of
an egg shape, and having a narrow mouth, the vessel may
be placed upon burning coals without much risk of break-
ing it. The strong heat soon causes the sulphur to boil,
and converts it into a brown coloured vapour, which fills

the vessel, and issues with considerable force out from its
mouth.

S. Sulphur is capable of crystallizing, if it is melted,
and as soon as its surface begins to congeal, and the li-

quid sulphur beneath is poured out, the internal cavity
will exhibit long needle shaped crystals of an octahedral
figure. This method of crystallizing sulphur was con-
trived by Rouelfe. If the experiment is made in a glass
vessel, or upon a flat plate of iron, the crystals will ue
perceived beginning to shoot when the temperature sinks
to 2£0°.

4. If sulphur is kept melted in an open vsscl, it be-
comes gradually thick and viscid. When in this state,
it is poured into a bason of water, it will e found to be
jf a red colour, and as soft as wax. In this state it is
employed to take off impressions from seals and medals.
These casts are known in thfs countr) by the nam,- of
sulphurs. When exposed to the air for a 'few days, the
sulphur soon recovers its original brittleness, but it re-
tains its red colour It is supposed at present, tha sul
phur, rendered viscid and red bj I >Qg f slotl . ha8 ronb j.

nod with a little oxygen. It is therefore no longer pur*
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sulphur, but a compound of sulphur and oxygen. Mr,
Fpurcroy has given it, when in this state, the name of
oxide of sulphur.

5. When sulphur is heated to the temperature of 560°
in the open air, it takes fire spontaneously, and burns
with a pale hlue flame, and at the same time emits a great
quantity of fumes of a very strong suffocating odour.
When set on fire and then plunged into ajar full of oxy-
gen gas, it burns with a bright reddish white flame, and
at the same time emits a vast quantity of fumes. If the
heat is continued long enough, the sulphur burns all away
without leaving any ashes or residuum. If the fumes are
collected, they are found to consist entirely of sulphu-
ric acid. By comhustion, then, sulphur is converted
into an acid.

The combustion of sulphur, in fact, is nothing else than
the act of its combination with oxygen; and for any thing
which we know to the contrary, it is a simple substance.

6. The affinities of sulphur, according to Bergman, are
as follows:

Fixed Alkalies.
Iron, Antimony,
Copper, Mercury,
Tin, Arsenic,
Lead, Molybdenum,
Silver, Bismuth.

SULPHURETS are combinations of alkalies or me-
tals with sulphur.

SULPHURIC ACID is generally procured by burn-
ing a mixture of sulphur and nitre in chambers lined with
lead. The theory of this process requires no explanation.
The nitre supplies a quantity of oxygen to the sulphur,
and the air of the atmosphere furnishes the rest. The acid
thus obtained is not quite pure, containing a little potass,
some lead, and perhaps also nitric and sulphurous acids.

At first it is very weak, being diluted with the water ne-

cessary for condensing it; but it is made stronger by dis-

tilling off a portion of this water. By this process it is

made quite transparent; but it still contains a little lead,

which is dissolved from the vessel in which it was manu-
factured, and a little potass which it acquired from the
nitre employed in burning the sulphur. To obtain it in

a state of complete purity, the sulphuric acid of commerce
must be distilled. This is easily done by putting it into

a small retort with a long beak. The bottom of the re-

tort is placed upon a fire of charcoal, and fixed stready
by means of an iron ring; while its beak is plunged half-

away into a receiver, whose mouth it fits nearly, but not
exactly. The acid soon boils, and is gradually condens-
ed in the receiver. Too great a quantity should not be
distilled at once, otherwise (lie retort generally breaks in

consequence of the violent agitation into which the boil-

ing acid is thrown.
Sulphuric acid is a liquid somewhat of an oily consis-

tence, transparent and colourless as water-, without any
smell, and of a very strong acid taste. When applied to

animal or vegetable substances, it very soon destroys their
texture.

It always contains a quantity of water; part of which,
however, may be driven off by the application of a mo-
derate heat. This is called concentrating th - acid. When
as much concentrated as possible, its specific gravity is

S U L

said to be 2.000; but it can seldom be obtained denser
then 1.85.

It changes all vegetable blues to a red except indigo.
According to Erxleben, it boils at 546°; according to
Bergman, at 540°.

When exposed to a sufficient degree of cold, ifcrystal.
lizes or freezes; and after this has one taken place, it

freezes again by the application of a much inferior cold.
Sulphuric acid has a very strong attraction for water.
Mr. Lavoisier attempted to ascertain the proportion of

the constituents of this acid, by measuring the quantity
of oxygen obsorbed by a given weight of sulphur dur-
ing its combustion. His result was 71 pans of sulphur,
and 29 of oxygen. But this method was noi susceptible
of sufficient precision to w rrant much confidence. Mr.
Thenard had recourse to a much betier method, wh ch
was employed still more lately for the same purpose by
Mr. Chenevix with much address. Nitric acid was dis-

tilled off 100 parts of pure sulphur repeatedly, till the
whole sulphur was converted into an acid. The sul-

phuric acid, thus formed, was separated by means of ba-
rytes, with which it forms an insoluble compound. The
100 parts of sulphur, thus acidified, yielded 694 parti
of dry sulphat of barytes. Hence 100 parts of sulphat
of barytes contain 14.5 parts of sulphur. By another
set of experiments, to be described hereafter, Mr. Che-
nevix ascertained, that 100 parts of sulphat of barytes

contain 23.5 parts of sulphuric acid. Hence it follows

that 23.5 parts of sulphuric acid contain 14.5 of sulphat;

the remaining 9 parts must be oxygen. Therefore sul-

phuric acid is composed of* 14.5 parts of sulphur and 9 of
oxygen; or, which is the same thing, of

61.5 sulphur
38.5 oxygen

100.0

Sulphuric acid is not altered by the action of lights
nor caloric. It does not combine with ox) gen. It was
affirmed, indeed, by some chemists, that sulphuric acid
might be combined with oxygen by distilling it off the
black oxide of manganese; but the assertion was refuted
by the experiments of Vauquelin.
None of the simple combustibles act upon it at the usual

temperature of the atmosphere, or at least, their action is

so slow as not to be perceptible. But when they are as-

sisted by heat, they are all capable of decomposing it.

When sulphur is boiled in this acid, it absorbs a por-
tion of this oxygen, or at lest combines with it, and the

whole is converted into sulphurous acid. Phosphorus
also absorbs oxygen from it by the assistance of heat,

sulphurous acid is driven off, and phosphoric acid formed.
At the boiling temperature charcoal also absorbs oxygen
from it, and converts it into sulphurous acid. At a red

heat it even converts it into sulphur. When hydrogen
gas and sulphuric acid are made to pass together through

a red-hot tube of porcelain, the acid is completely decom-
posed, water is formed, and sulphur deposited.

Azote has no action on sulphuric acid; but this acid

readily absorbs muriatic acid, and forms with it a liquid

of a brownish tinge, which emits the dense and suffocating

odour of muriatic acid, and corrodes vegetable and even

metallic bodies near which it happens to be placed.

When zinc or iron is thrown into sulphuric acid, a vio-
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lent action take place, if the acid is diluted; water is de-

composed, its hydrogen flies off, and its oxygen combines

with the metals. If the acid is concentrated, the action

is much less violent, and sulphurous acid exhales. Upon
tin and copper the acid acts very slowly and feebly, un-

less its action is assisted by heat, when it oxidizes and
dissolves them. On silver, mercury, antimony, bismuth,
arsenic, and tellurium, it does nut act except at pretty

high temperatures. These metals abstract part of its

oxygen, and convert one portion of it into sulphurous
acid while another portion combines with the oxides thus
formed. When boiling-hot in oxidizes lead, and dis-

solves cobalt, nickel, and molybdenum: but it has no per-

ceptible action on gold or platinum at any temperature to

which it i an be raised.

It unites readily with all the alkalies and earths ex-
cept silica, and with most of the metallic oxides, and
forms salts denominated sulphate. Thus the combina-
tion of sulphuric acid and soda is called sulphat of soda;
the compound of sulphuric acid and lime, sulphat of lime,
&c.

It absorbs a very considerable quantity of nitrous gas,
and acquires by that means a purplish colour.

Its affinities are as follows:

Barytes, Ammonia,
Strontian, Glucina,
Potass, Yttria,
Soda, Alumina,
Lime, Zirconia,
Magnesia Metallic oxides.

This is one of the most important of all the acids, not
only to the chemist but to the manufacturer also; being
employed to a very great extent in a variety of manufac-
tures, especially in dyeing.

Sulphurous acid. Though some of the properties of
this acid must have been known in the remotest ages, as
it is always formed during the slow combustion of sul-
phur, Stahl was the first chemist who examined it, and
pointed out its peculiar nature. His method ofprocuring
it was to burn sulphur at a low temperature, and expose
to its flames cloth dipped in a solution of potass. By
this method he obtained a combination of potass and sul-
phurous acid; for at a low temperature sulphur forms by
combustion only sulphurous acid. Sche<le pointed out,
in 1771, a method ofprocuring sulphurous acid in quan-
tities. Dr. Priestley, in 1774, obtained it in the gaseous
form, and examined its properties while in a state of pu-
rity.

1. Sulphurous acid may be procured bv the following
process: Put into a glass retort two parts of sulphuric
acid and one part of mercury, and apply the heat of a
amp; the mixture effervesces, and a gas issues from the
beak ol the ret„rt, and may he received in glassjars fill-
ed(with mercury, and standing in a mercurial trough.
I his gas is sulphurous acid.

*

e. Sulphurous acid, in the state of gas, is colourless
and m\ isible like common air. It is incapable of main-
taining combustion; nor ran animals breathe it without'
death. It has a strong and suffocating odour, precisely
the same with that exhaled bj sulphur burning with a
blue flame: sulphur, by such a combustion, being totally
converted into a sulphurous acid. Its specific gravity
according to Bergman, is 0.00246; according to Lavoisier,'

0.00251. It is therefore somewhat more than twice as

heavy as air. One hundred cubic inches of it weigh
nearly 63 grains.

3. This acid reddens vegetable blues, and gradually

destroys the greater number of them. It exercises this

power on a great variety of vegetable and animal colours.

Hence the use of the fumes of sulphur in bleaching wool

and in whitening linen stained by means of fruits.

4. Dr. Priestley discovered, that when a strong heat is

applied to this acid in close vessels, a quantity of sul-

phur is precipitated, and the acid is converted into sul-

phuric. BerthoJIet obtained the same result; but Four-
croy and Vauquclin could not succeed.

5. Water absorbs this acid with avidity. According to

Dr. Priestley, 1000 grains of water, at the temperature
54.5°, absorb 39.6 grains of this acid. Fourcroy, on the

other hand, affirms that water at 40° absorbs the third of

its weight of sulphurous acid gas. Ice absorbs this gas
very rapidly, and is instantly melted. Water saturated
with this gas, in which state it is known by the name of

liquid sulphurous acid, or sulphurous a> id, is of the spe-
cific gravity 1.040. It may be frozen without parting
with any of the acid gas. When water, which has been
saturated with this acid at the freezing temperature, is

exposed to the heat of 65.25°. k is filled with a vast num-
ber of bubbles, which continually increase and rise to the
surface. These bubbles are a part of the acid separating
from it. It freezes a few degrees below 32°.

6. When liquid sulphurous acid is exposed to atmos-
pheric air or to oxygen gas, it gradually combines with
oxygen, and is converted into sulphuric acid. This
change takes place more completely if the acid is com-
bined with an alkali or earth. When a mixture of sul-
phurous acid gas and oxygen gas is made to pass
through a red-hot porcelain tube, the two. bodies com-
bine, and sulphuric acid is formed.

7. Of the. simple combustibles, sulphur and phospho-
rus have no action on it whatever; hydrogen gas and
charcoal do not alter it while cold, but at a red-heat
they decompose it completely; water or carbonic acid is
formed, and sulphur deposited.

8. Neither azote nor muriatic acid produces any
change on it.

9. Sulphurous acid does not seem capable of oxidizing
or dissolving any of the metals except iron, zinc, and
manganese.

10. It combines with alkalies, earths, and metallic ox-
ides, and forms salts known by the name of sulphites.

11. Sulphuric acid absorbs this gas inconsiderable
quantity. It acquires a J ellowish brown colour, a pene-
trating odour, and the property of smoking when expos-
ed to the air. When this mixture is distilled, the first
vapour which comes over, and which is a compound of
the two acids, crystallizes in long white prisms. This
singular compound, formerly known by the name of
glacial sulphuric acid, smokes in the air:' and when the
atmosphere is moist, melts with effervescence. When
thrown into water, it hisses like a red iron. It has the
odour of sulphurous acid. Fourcroy has lateli demon-
strated, that this is a compound of sulphuric and sulphu-
rous acids. 1

12. The affinities of sulphurous acid, as far as theylm c been investigated, are as follow:
7



SUP S U R

Barytes,
Time,
Potass,

Sotl a,

Strontian,

Magnesia, ")

Ammonia, J
Gluciua,
Alumina,
Zirconia.

13. As this acid is formed by the combustion of sulphur,
it cannot be doubted that if is compos d of the same in-

gredients jwitlj sulphuric acid; and as it is evolved from
sulphuric acid by the action of sulphur, and likewise by
some of the metals, it cannot be doubted that it contains
a smaller proportion of oxygen. But no precise set of
experiments has yet been made to determine the propor-
tion of its component parts. Fourcroy affirms that it

contains 85 sulphur

15 oxygen

100
But lie does not inform us upon what evidence he as-

signs these proportions.

SUM, in mathematics, signifies the quantity that ari-

ses from the addition of two or more magnitudes, num-
bers, or quantities together.

The sum of an equation is, when the absolute number
being brought over to the other side of the equation,

with a contrary sign, the whole becomes equal to 0; thus,

the sum of the equation x 3 — 12 x2 > 41 x = 42, is x3

— 12 x2 + 41 x — 42 = 0. See Algebra, and Arith-
metic.
SUMACH. See Rhus.
SUN. See Astronomy.
SUNDAY. See Lord's Day.
SUPERCARGO, a person employed by merchants

to go a voyage, and oversee their cargo, or lading,

or dispose of it to the best advantage.

SUPERFICIES, or Surface. See Geometry.
SUPERSEDEAS, a writ that lies in a great many

cases, and signifies in general, a command to stay pro-

ceedings, on good cause shown, which ought otherwise

to proceed. By a supersedeas, the doing of a thing,

which might otherwise have been lawfully done, is pre-

vented; or a thing that has been done, is (notwithstand-

ing it was done in a due course of law) thereby made
void. 4 Bac. Abr. 667.

A supersedeas is either expressed or implied; an ex-

press supersedeas in sometimes by writ, sometimes

without a writ; where it is by a writ, some person to

whom the writ is directed, is thereby commanded to for-

bear the doing something therein mentioned; or if the

thing has been already done, to revoke, as that can be

done, the art. 4 Bac. Abr. 667.

SUPER STATUTO de articulus cleri, in law, a

writ that lies against the sheriff, or other officer that

distrains in the king's highway, or in the lands anciently

given to the church.

Scperstatuto facto pocr seneschal et marshal
de roy, &c. a writ which iies against the steward or

marshal, for holding plea of freehold in his court, or for

trespass, or contracts not made within the king's house-

hold.

SUPPLIES, the sums granted by parliament for de-

fraying the public expenditure for the current year.

The known or probable amount of the different branches

of the year's expenses, is stated to the house of com-

mons In a committee of supply, by the chancellor of the

exchequer; and after they have been voted by the com-
mittee, are formally granted by an act of parliament*
The granting of the annual supplies as well at^ perma-
nent taxes, is a peculiar privilege of the house of com-
mons, who never permit an\ alteration or amendment to

be made by the lords, in the bills passed for this pur-
pose.

The grants of parliament were originally considered,

merely as temporary aids, to assist the sovereign in de-

fraying such extraordinary expenses as he was subject

to for the benefit of the public; and unless the commons
happened to entertain at the time, any particular jealou-

sy of the crown and its ministers, the sum granted was
commonly left entirely to their disposal. But after the

restoration of Charles 11., not only more frequent grants

were demanded, but, in consequence of the property to

which the crown was reduced, parliamentary grants

had become really necessary almost every year. It was
impossible, however, for the parliament, distrusting not

only Charles's economy, but bis regard for the iut< rest

of his kingdoms, to vest considerable sums of moiie; in

such unsafe and improvident hands: it was, therefore,

thought requisite to specify the purposes for which each

sum was voted. Thus appropriating clauses came to be

introduced, which practice has continued ever since; and

at the commencement of each session, an account is pre-

sented of the disposition of the grants of the preceding

session, showing how much has been actually paid on

each branch of the public service, what remains unpaid

of the sums appropriated, with the funds for discharging

the same, and the surplus or deficiency of the ways and
means.
The supplies annually voted do not include the inter-

est and charges of the national debt, the civil list, and

some other articles which are provided for as permanent
charges on the consolidated fund; but merely the expen-

ses of the army, navy, ordnance, and such miscellane-

ous services as are granted from year to year.

SUPPORTERS. See Heraldry.
SUPPRESSION. See Medicine.
SUPREMACY, in our p ditv. the superiority or sove-

reignty of the king over the church as well as state,

whereof he is established head. The king's supremacy
was at first established, or, as others say, recovered, by

king Henry VI 1 1, in 1554, after breaking with the pope.

It is since confirmed by several canons, as well as by the

articles of the church, and is passed into an oath which

is required as a necessary qualification for all offices

and employments both in church and state, from per-

sons to be ordained, from the members of both houses of

parliament. &c.

SURA. See Anatomy.
SURD, in arithmetic and algebra, denotes any num-

ber or quantity that is incommensurable to unity: other-

wise called an irrational number or quantity.

The square roots of all numbers, except 1,4, 9, 16,

25, 36, 49, 64, 81, 100, 121, 144, &c. (which arc the

squares of the integer numbers, 1, 2, 3, 4, 5, 6, 7, 8, 9,

10, 11, 12, &<\) are incommensurables: and after the

same manner the cube roots of all numbers but of the

cubes of 1,2, 3. 4, 5, 6, &c. are incommensurables: and

quantities that are to one another in the proportion of
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such numbers, must also have their square-roots, or

cube- roots, incommensurable.

Tlic roots, therefore, of such numbers, being incom-

mensurable, are expressed by placing tbe proper radi.

cal sign over them: thus, %/-> \/3, V 5 > V6 > &c - ex_

press numbers incommensurable with unity. However,
though tlicse numbers are incommensurable themselves
with unity, yet they are commensurable in power with

it; because their powers are integers, that is, multiples

of unity. They may also be commensurable sometimes
with one another, as the V8. and 2 ,/2; because tliey are

to one another as 2 to 1: and when they have a common
measure, as 2^/2 is the coram m measure of both, then
their ratio is reduced to an expression in the least terms,

as that of commensurable quantities, bv dividing them
bv their greatest common measure. This common mea-
sure is found as in commensurable quantities, only the

root of the common measure is to be made their common

divisor: thus—- = s/4 =2, and ——— =-. 3 v/«.

A rational quantity may be reduced to the form of any
given surd, by raising the quantity to the power that is

denominated by the name of the surd, and then setting
the radical sign over it; thus,

a *s/a? 3^/0.3 Wa* Vfl 5 nv/on, and 4 =%/16 =
»v/64 = S/256 =» S/1024 , 'V4 n

.

As surds mav be considered as powers with fractional
exponants, they are reduced to others of the same value
that shall have the same radical sign, by reducing these
fractional exponants to fractions having the same value

x
and common denominator. Thus n\/a=a n

, and my/a =
in I n

,» X =««.$ and therefore, 'Vfl and Va,a'", and —
n nm m nm

reduced to the same radical sign, become mVa?" and

ln\/a . If you are to reduce 2y/5 and 3^/2 to the same
i

denominator, consider 2 v/ 3 as equal to 3
a
, and 3 v/2 as

j_

equal to 2
5

, whose indices reduced to a common deno-
4 i 12

minator. you have 3
2 — 3% and 2

7 2% an:', conse-
quently 2^3 \/33 "V27, and \/2 = W2? = 0^/4. P0
that the proposed surds V"S and 3

v/o,are reduced tooth-
er equal surds 8 %/27 and 6 v/4, having a common radical
sign.

Surds of the same rational quantity are multiplied by
adding their exponants, and divided by subtracting them*

thus, 2v/a X 3\/a =-11
7

• = a = 6v/« 5
; and

>s/u (I

(i*

m 1 n my/a n— m

W a

W
llll

\/2
IMhe itiriN_are of different rational quantities, as

V«2 and n y/0\ and have the same sign, multiply these

rational quantities into one another, or divide them by-

one another, and set the common radical sign over their

product or quotient. Tims, ,l

>/~uJx n
s/l>*= '\/uNP; 2v/2

X 2^/5 = 2v/i0;
V"4

ir.y/bHl
= mJ°L= mJ—; 5x/ lJ

N *4

If surds

to such as s

ip , ,1
'

11.7/1
m\/ a mn in

as before; m^/ a x "v/o = "my/a b • —==•= V- ;

If surds have not the same radical sign, reduce them
to such as shall have the same radical sign, and pi- < d

II y/ x x

*s/2 X 3v/4 = 2

V~4= 6v/128;

X4 =2 X4 =6^2^ 4* — <\/8 16

the surds have any rational co-efficients, their pro c» or
quoient must be prefixed; thus, 22^/3 5 2y/6 I"2v/18.
The powers ofsurds are found as the powers of their qu in-
tiiies, by multiplying their exponents by the index < 1 the

-1- x 2 *
power required; thus the square ofW* is 2

3 = 2
3 =

h X 3 -
2 v/4; the cubeof 2^5 = 5

2 = 5*" = *y/lQ5. Or you
need onl> , in involving surds, raise the quantity under the
radical sign to the power required, continuing the same
radical sign: unless the index of that power is equal to the
name of the surd, or a multiple of it, and in that case
the power of the surd becomes rational. Evolution is
performed by dividing the fraction, which is the exponent
of the surd, by thejtiame of the root required. Thus the
square root of'3 v/«4 j s Sy'o*, > r *i/u4

.

The surd my/H^x = amV~, and, in like manner, if a
power of any quantity of the same name with the surd
divides the quantity under the radical sign without a
remainder, as here o* divides wkx, and 25 the square of
5 divides 75, the quantify under the sign in 2 v/75, with-
out a remainder; then place the root of that power ra-
tionally before the sign, and the quotient und r thesien.
and thus the surd will be reduced to a more simple ex-
pression. Thus 2v/75 ^ 5 v/3; 2^48 = 2v/?T7t> = 4

V hen surds are reduced to their least expressions, ifhey haw the same irrational part, they are added or
subtracted, by adding or subtracting their rational co-
efficients, and prefixing the sum or difference to the com-mon irrational part. Thus,
WT5 + \/4S = 5 v/3 + 4

' v/3 = 9 v/3;
3 v/8 1 + 3v/24 -=3 3^3 4-2 3^3 = 5 8 X
V150-VM, 5 v/6— 3 v/G = 2 v/G;
y/a>x + Ste* avx + 6 v/ a; 7TTT x ^Compound surds are such as consist of two or more.P.nedtoget her: the simple surds are commensu ai enpower, and by being multiplied into themselves, rive
•
ng'h ratmnal qmumties: vet compound surds m.hipliejn.o themselves, commonly give still in-atiooal pi()(i , ,,But, when any compound surd is nt«nn«n,1 t\

.he, c,n,M ,

r
,,

;

,
,,,,,' »,,!,., alipRSiter::

tional product. Thus, if */n ' //,
»8'»fwu.
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The investigation of that surd, which, multiplied into

the proposed surd, gives a rational product, is made
easy bj three theorems, delivered by Mr. Maclaurin, in
his Algebra, p. 109, seq, to which we refer the curious.

1 bis operation is of use in reducing surd expressions
to more simple forms. Thus, suppose a binominal surd
divided by another, as 2^/20 + 2^/12, by 2v/5 — V3,
a* ,. . V20 -f v'l?
the quotient might be expressed by —— -7-. But

this might be expressed in a more simple form, by mul-
tiplying both numerator and denominator by that surd
which, multiplied into the denominator, gives a rational

product: thus,

-v/l«"»

-v/20-f v/)2

v/5-
2^/60 6

X
v/3

x/3 x/5— y/3

16 4- 2-v/60

y/O—s/3

= 8 + 2v/15. To

do this generally, sec Maclaurin, lib. cit. p. 113.
When the square root of a surd is required, it may be

found nearly, by extracting -the root of a rational quan-
tity that approximates to its value. Thus to find the
square root of 3 -f 2^/2, first calculate ,/2 = 1,41421.
Hence 3 + 2^2 = 5,82842, the root of which is found
to be nearly 2,41421.

In like manner we may proceed with any other pro-
posed root. And if the index of the root, proposed to be
extracte d, is great, a table of logarithms may be used.

Thus 7y/ 5 t

u \/ IT may be most conveniently found by
logarithms.

Take the logarithm of 17, divide it by 13; find the
number corresponding to the quotient; add this number-
to 5; find the logarithm of the sum, and divide it by 7,
and the number corresponding to this quotient will be

nearly equal to 7 >/~5 ~"13 ^/ 17.

But it is sometimes requisite to express the roots of
surds exactly by other surds. Thus, in the first exam-
ple, (he square root of 3 -f 2^2 is 1 -f -v/2: for 1 -v/2

X 1 -r \/2 = 1 -f 2^/2 -f2 = 34 2v/2. For the me-
thod of performing this, the curious may consult Mr.
Macl.turin's Algebra, where also rules for trinomials,

&c. may be found.

SURETY, in law, generally signifies the same with
bail. See Bail
SUR.1 TY of the peace. A justice of the peace may,

according to his discretion, bind all those to keep the
peace, who in his presence shall make any affray, or

shall threaten to kill or beat any person, or shall contend
together in hot words; and all those who shall go about
with unlawful weapons or attendance to the terror of

the people; and all such persons as shall be known by

Him to i,e common barrators; and all who shall he brought

before him by a constable, for a breach of the peace in

the presence of such constable; and all such persons who,
having been before bound to keep the peace, shall be

convicted of having forfeited their recognizance. Lamb,
77.

When surety of the peace is granted by the court of
king's bench, if a supersedeas comes from the court of
chancery to the justices of that court, their power is at
an end; and the party as to them discharged.

If security of (lie peace is desired against a peer, the
safest way is to apply to the court of chancery, or king's

SUR
bench. 1 Haw. 127. If the person against whom se-
cunty ot the peace is demanded, is present, the justice of
the peace may commit him immediately, unless he of.
fers sureties; and a fortiori be may be commanded to
find sureties, and be committed for not doing it. l,|.
Suuety of the good behaviour, includes the peace- and

he that is bound to the good behaviour, is therein also
bound to the peace; and vet a man may be compelled
to find sureties both for the good behaviour and the
peace. Dalt. c. 122. See Good Behaviour.
SURFEIT. See Medicijve.
SURGLRY,istheartoi curing or alleviating diseases

by local and external applications, manual or instru
mental. As a science it ipav be defined, that department of medicine which treats of maladies thus suscep-
tible ot alleviation or cure. L

This, like other parts of medicine, must necessarily
have been practised in the earliest ages; and the suppo-
sition has the authority of history, both sac red and pro-
fane, that the whole of the healing art was for some
time restricted to the treatment of external injuries- and
that consequently, surgery has not merely been coeval
with, but antecedent to, the other branches of medical
science.

The history, however, of surgery, among the early
Asiatics, and even as cultivated and practised by the
Greeks, is involved in table, and obscured by fiction.
Hippocrates was in a manner he founder of surgery as
of medicine; and it was not indeed until after the time of
this author, that the science as divided into separate
branches. This division was effected in the time of
Ptolemy Philopaier, ku.g of Eg)l>{ , and has continued
with some modibcations, but without precise limits, down
to the present day.
Among the Romans, Celsus is the first author, in

whose writings we meet with any thing of importance in
relation to this art. In the works of Celsus, we find a
minute suit, ment of all its improvements, from the time
of Hippocrates; and by many among even the moderns,
an assiduous stud} ot the precepts bontamed in Celsus
has been earnestly lecommenued to the student. The
Latinity, however, of this medical classic, is greatly
preferable to his surgery.

After Celsus. lived the celebrated Galen, whose autho-
rity for so ling a period influenced the language and
practice of physic, and who, although his works are
principally medicinal, wrote likewise on surgery. Ga-
len was the last writer of consequence among the Ro-
mans.
About the year 500, Aetius added many observations

to those of Celsus and Galen. Aetius was succeeded and
much excelled by Paulus Egineta, whose surgical writ-
ings have been pronounced superior to those of all the
other ancients; this last author, together with Celsus,
were employed as text-books by Fabric jus ab Aquapen-
dente, a writer of celebrity in the sixteenth century.
Among the Arabians, Rhazes and Avicenna are the

principal writers who treated of surgery. The C;:non
Medicinse of the latter, a compilation principally from
Galen and Rhazes, was for a number of years held in
much estimation. It was not, however, until (be time of
Albucasis, that surgery was much in repute among the
Arabians; and from this period to the 14th century, its
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Listory is extremely barren. Even at the commence-
ment of the 16ui century " surgery was held in contempt

in this island, and was practised indiscriminately by bar-

bers, farriers, and sowgelders. Barbers and surgeons

continued for*200 years afterwards to be incorporated in

one company, both in London arid Paris. In Holland and
some parts of Germany, even at this day, barbers exer-

cise the razor and lan< et alternately."

We find no surgical work worthy of notice in the 16th

century, before that of Carpus. A system puolished by the

above-mentioned Fabricius, shortly afterwards attracted

much notice, and has been highly commended by Boer-
baave; about this time likewise, Amhrose Paree, a French
surgeon, made several hold and very important innova-

tions in the arts as then practised; one of which, viz. the

use of the needle and ligature, for stopping bleeding ar-

teries, in place of the cautery, astringents, styptics, boil-

ing oils, and other cruel and absurd practices of the older

surgeons, has been said by one well capable of appre-

ciating its value, to have raised Paree to a rank not in-

ferior even to that of Harvey, the discoverer of the cir-

culation. To the works of Paree may be added those of

Maggius and Botalius, writers on gun-shot wounds; and
of Cruce, the author of a systematic treatise.

In the succeeding century, surgery made considerable

advances. The most conspicuous writers of this period,

are Severinus, Vidius, Wiseman, Le Clerc, Scultetus,

Mangetus, Spigellius, Hildanus, Bartholin, and Alar-

chett.

In our own limes, the science of which we are now to

treat, has begun to assert its just claims to an equality

with that which is usually denominated the science of

medicine. These claims have been vindicated, not less

powerfully and successfully by the importance of sur-

gery, than the respectability of its professors.

A mere enumeration, however, of the names and
writings of such as have been deservedly celebrated in

the present and immediately preceding centuries, would
carry us beyond our limits. Wr

e shall, therefore, here

close this hasty skelch of surgical history, and proceed
to discuss the subject of the present article.

Or Worrvns. Their hind, degree, and treatment.

It ought 10 be the surgeon's endeavour to familiarize

himself with those circumstances which immediately in-

dicate the mortality of a wound; and this aptitude of
discrimination is more especially requisite in the practice

of the army or navy, where a speedy and irrevocable
decision is frequently called for. The mortality of
wounds is. indeed, often evident to the most superficial
and uninitiated observer; but this is by no means inva-
riably the case: an<! there are many instances, in which
K prompt and accurate judgment respecting their conse-
quences, immediate and remote, can only be formed by
habits of reflective observation, grounded on a thorough
knowledge of the anatomy, and a general acquaintance
with the functions, of the body.
Wounds which penetrate the cavity of the heart; those

wMehrut <>ff the communication of vital organs with fhe
brain as injuries done to the medulla oblongata, or spi-
nal marrow; of the small vessels which circulate within
the bruin; of the nerves supplying the heart; of the
great receptacle of the chyle, or those who interrupt the
course of this fluid to the blood-vessels, such as wounds

vol. in. 78

of the larger lacteals, &c. may easily be admitted to rank
with xevy little exception among mortal wounds; such
ai-e from their nature irremediable; others, however,

although almost as surely fatal if neglected, may, by
speedy and appropriate application, be often remedied;

si.ch as wounds of any of the larger blood-vessels, which
are situated externally. But it is principally as it re-

lates to wounds of the two great cavities of the chest and
belly, that a speedy decision of their nature and ten-

dency requires a knowledge of the anatomy, structure,

relative connections, and functions, of the parts concern-

ed; for the sword or the bullet may, by the smallest dif-

ference in its direction, occasion instantaneous death;

give rise to tedious, intractable, and ultimately fatal dis-

eases; or penetrate and even pass through the body, al-

most with impunity.

Wounds oj the breast and lungs. Extreme difficulty of
breathing, coughing up qf blood, a discharge of air from
its exterior orifice, or the sudden formation of emphyse-
ma or windy tumour, &c. are described by authors,
among the signs indicating a wound in the lungs' sub-
stance. If, together with these symptoms, « the patient
is oppressed, tossing, insensible; his face ghastly, and
his extremelics coid; his condition is doubtful; it looks
much like a wound of some vessel near the root of the
lungs, and if so, he is surely gone. If the oppression
comes on more slowly, the pulse only hurried and flut-

tering, and the extremities not so cold, there is reason
to hope that the wound is merely in the edges of the
lungs; and as it is at a distance from the great veins and
arteries, he may escape." (J. Bell on Wounds.) If,

when tiie breast is wounded, there is no emphysema, no
spitting of blood; none of that oppression in breathing,
which proves that the blood is pouring either into the
proper air-cells of the lungs, or the cellular texture of
these organ,, it may be concluded, that the wounding in-
strument has not passed into the thoracic cavity, but is
merely in the external part of the chest. To ascertain
whether the suffocative oppression just noticed, proceeds
from extravasation of blood into the air-cells, or merely
into the thoracic cavity, we are directed, that the finger
be thrust into the wound, and some blood let out; which
operation, if it is attended with very sensible relief,
proves, that the air-cells or proper cavity of the lungs
are uninjured; and the danger in this la&t case, is much
less than if these cells had been wounded.

f-Vounds oj' the belly. Wounds of the belly are for the
most part mortal; and this, when it does not arise from
an injury to any of the large viscera or their great
blood-vessels, principally depends upon the extreme sus-
ceptibility to peritoneal inflammation. «• Wounds of the
head are deadly, from the oppression of the brain, and
there delirium or coma are the deadly signs. Wounds
of the breast are fatal by the oppression xif the lungs;
and there difficult breathing, tossing, coughing of blood,
coldness of the extremities, and a faultering pnlse, are
the mortal signs. Wounds of the abdomen' are. mortal
by the inflammation and gangrene; and the signs of dan-
ger are* swelling of the abdomen, intense pain, vomitings,
costiveness, hiccup, faintings; then an interval of derefc.
Inl ease. wh,ch ls merely a sign of intellectual gangrene,
and of toe near approach of d ath. The wounding in-
strument, however, may penetrate or pass through the
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liver or the spleen, and prove mortal in another way be-

side that <>( inducing peritoneal inflammation; viz. by
occasioning a sudden and copious extravasation of blood,

and in these last cases the fatal symptoms present them-
selves with more rapidity. « In wounds of the liver,

there is great inward bleeding: the patient immediately
sinks, and faints, languishes in a slumbering state, insen-

sible almost and without pain, lies cold and death-like

for perhaps twenty-four hours, and then expires."

When the spleen or vena cava is wounded, the signs

and consequences of the internal bleeding are nearly the

same as in wounds of the liver. " A wound," says Mr. J.

Bell. •• of the spleen, liver, or vena cava, is as deadl

y

as a wound of the heart, so full are they of blood." To
this rule, however, there are some very few exceptions.

The inward bleedings from smaller vessels, as of the

mesentery, the kidney, the emulgent veins, &e. for the

most part prove mortal, in the secondary manner above
alluded to, viz. hy inducing inflammation; in these last

instances then, the progress and nature of the symptoms
are different. «« And here it may be noticed, that if there

are immediate fainting on receiving the wound, and then

coldness, accompanied with a continued faintness, swell-

ing of the belly, and oppressed breathing, most likely

there is blood extravasated, and in dangerous quantity,

from some greater vessel; but if the patient has lain

easy, and there come pain, swelling, fever, and other

threatening signs on the sixth or seventh day, with a

tumour in one pail ol the belly, it is most likely a bloody

tumour, which has begun to excite inflammation. If

there are pain and swelling on the first or second day,

it is from a wounded intestine; if there are pain and swell-

ing, but not till the sixth day, it is from blood; if there

is no pain nor swelling till after the fifteenth day, our

patient is almost safe."

When the stomach is wounded, a burning sensation is

experienced at the pit of this organ, then follow heat,

thirst, an accelerated pulse, and violent vomiting, which

are succeeded by fainting, extreme prostration of the

vital powers, an extremely rapid and fluttering pulse,

swelling of the abdomen, hiccup, and death.

If the wound is in the intestines, the faeces often escape

from the orifice; fever, pain, irritable pulse, swelling of

the belly, faintings, mortification, and death, ensue.

We have hitherto spoken of peritonaeal inflammation,

as occasioned by an extravasation of blood; frequently,

however, the irritating cause by which it is induced, con-

sists of the contents of the vicus or viscera, that may be

wounded. Thus, when the gall bladder is the seat of the

injury, the bile is poured out; when the urinary bladder

is wounded, the urine; when the stomach, the food; and

when the intestines, the faces are discharged, and excite

this fatal inflammation.

It is scarcely necesssary to add, that beside the symp-

toms already enumerated, jaundice will almost invari-

ably be attendant upon a wound of the gall-bladder or

ducts; and an incontinence or suppression of urine, of

the urinary bladder.
Further, a large wound penetrating the cavity of the

belly is generally attended with a protrusion of some of
the viscera; and even when the wound does not penetrate
the abdominal cavity, the peritonaeum sometimes pro-

trudes and occasions hernia. Wounds likewise of the

2

belly, which do not pierce the cavity of the abdomen,
often prove distressing, tedious ami ultimately fatal, by
occasioning sinuous ulcers among the muscles, and ca-
ries of the bones, and hectic fever. This is frequently
the case in gun-shot wounds where, the bullet being
lodged about the loins and in the heart of the muscles,

the patient may have escaped the first danger, but will

at length, after many months, be the victim of tedious

suppuration, and lingering wasting hectic.

Respecting the symptoms which succeed to injuries of
the head, we shall defer our remarks till we come to no-

tice the surgical operations on the skull; and shall now
go on to consider the treatment of wounds.

Treatment of "wounds. Ir will first be necessary to con-
sider the management of what are called simple wounds,
without supposing the injury to have extended to the in-

ternal organs; to state the circumstances which may in-

terfere with the orderly course of healing of such wound;
and then to notice the more particular treatment of
wounds in the breast or belly.

In conducting the cure of simple wounds, the surgeon
v ill find « his duties happily rednced within the nar-
rowest bounds, viz. of saving the patient from immediate
bleeding, and of laying the wounded parts so clearly, so
neatly, and so evenly in contact with each other, that

they may adhere. The rest we leave to nature." •'« I

fear," says the author from whom we have taken the

above extract, " that from my announcing a rule of con-

duct so simple as this is, you will suppose, that I mean
to speak only of the slighter and more trivial wounds;
while I do really mean to include, under this general
view, the greatest and the smallest wounds; and to es-

tablish but one rule for all, from the amputation of a
limb, or the extirpation of a tumour, to the most trivial

cut of the cheek or hand.
'• What is amputation but a wound? the greatest wound,

clean and fair, made carefully by the hand of the surgeon,
disposed to heal in the easiest way? and in this great
wound, which a fortiori includes the doctrine of every
lesser wound, what is there to attend to but the procuring
of adhesion, or the stopping of the flow of blood? What
were the defects of the old operations, but that the sur-

geon knew not how to procure this adhesionl that he had
no means by which he could stop the bleeding? The
haemorrhage was fatal to most of those who needed to

suffer this operation; and the few who survived lingered

through all the miseries of a nine-months cure, tedious

and imperfect, with conical, ulcerated, and tender stumps*
What indeed is the chief perfection of modern surgery,

or the excellency of our operations? but that in bleeding

from great vessels we trust nothing to compression, cau-

teries or astringents, but tie our arteries firmly: and
that we talk no longer about mundifying, incarning, or

cicatrizing of wounds; that we never dress the cut sur-

faces as distinct wounds, but put the sides or lips in

close contact, and keep them so. We boast nothing of

our own powers, but trust all to nature; whose business

it is, to make those surfaces adhere which will adhere;

or reunite by the slower process of suppuration and gra-

nulation, those parts among which there has been a loss

of substance." (J. Bell on Wounds.)

We have thus taken the liberty of copying the masterly

and impressive language of this author, in order to con-
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Tcy a lively and firm conviction in the mind of the stu-

dent, of theestablishcd, and in its application to practice,

most important fact, that cut surfaces, if placed ** neatly

and evenly in contact with each other," will adhere: that

from tin* slightest to the most serious wound, the process

of healing is not in the smallest degree accelerated, but,

on the contrary, greatly retarded by balsams, astringent

gums, ointments, and other idle inventions for" mum;i-
fying, incarning, or cicatrizing of wounds." We repeat

then this most important practical rule, that in endea-
vouring to heal recent wounds, the whole duty of a sur-

geon consists in securing bleeding vessels, and then

bringing the edges of such wounds as accurately as pos-

sible in contact. " The rest we leave to nature."

When this union can be effected and retained (which
it can in a great number of intances) without the aid of

stitches, so much the better. This is likewise another
improvement in modern surgery. In the most trivial

wounds, the older surgeons were used to torture the pa-
tient with stiching, when the object, as it is now most sa-

tisfactorily proved, can be obtained with more readi-

ness and safety by the mere application of a simple ad-
hesive plaster. As this, however, is not always the case,

we are to proceed in describing those circumstances in

which the sewing of a wound is, and those in which it is

not, necessary or proper.
When the skin merely is divided by a longitudinal cut,

the edges of the wound are to be brought together
by the adhesive plaster, by common court plaster, or
by a plaster of diachylon. « In applying such plaster,

we are careful first to let the bleeding subside, then to

make an assistant put the lips of the wound neatly to-

gether; then we apply one end of the sticking-plaster to

the skin on one side of the wound, and let it fix there so
that we may pull by it; then we pull that edge by the
plaster; then moisten the remaining half of the plaster;

then lay it neatly down over the opposite edge of the
wound; then apply successive plasters till we have cros-

sed tlie whole line of the wound; then, if any one of the
lips of plaster has lost its hold by the oozing out of the
blood, we take it gently off, wipe the surface, and apply
a new one neatly, until we have got the whole clean and
fair, all the plasters sticking soundly; and, lastly, we lay
a compress over the whole, which we bind down a little

with a circular roller, in order to prevent internal bleed-
ing." This substitute for sutures is to be employed,
likewise, in fleshy wounds which do not penetrate deep:
it is to be used in parts where the skin lies close upon the
bone, as in the back of the hand, and upon the hairy
scalp. Even, however, in superficial wounds, when
they are angular it will sometimes be necessary to em-
ploy one stitch of the needle in the situation of tlie an^le,
which will thus he supported while sticking-plasters, in
the manner just directed, are to be applied to tlie sides
of tlie wound, where the lips can be easily brought into
contact.

Wlien wounds, even although they may not be very
deep, are made in parts which are constantly subjected
to tlie action ofStrong muscles, as in the cheeks or lips,

a stitch of the needle is to be employed; or that suture
made use of which is termed the twisted or hare lip su-
ture, from its being prim ip.iily had recourse to in order
to unite the cut edges uf a hare-lip. The manner of us-

ing this suture is the following: The broad edges of

the wound are brought as nearly and neatly as possible

in contact, and transfixed at opposite points with pins

employed for the purpose. In the hare-lip operation,

two of these pins are inserted, one at the edge of the lip,

and one in or above the n iddle of the cut; we then tw ist

a thread from one to the other pin, in the form of a fig-

ure of 8. (See fig. 9 in the Surgical Plates.)

In long and deep wounds among muscular substance,

stiching will generally be requisite, and in proportion to

their length must the stitches be multiplied. We are com-
monly directed by authors to make " for each inch of the
wound, one stitch of the needle," passing, according to

the extent of the wound, so many separate ligatures,
which, after being all passed, are to be each tied over
the surface, first by a single, then by a slip-knot. In
this manner is the interrupted suture of the ancients
formed; which they distinguished from the continued
suture, from the latter being sewed in the manner of a
continued seam all along the wound. In each interstice
of the interrupted suture, it will be necessary to lay one
strip of adhesive plaster.

When the wound is still deeper, so that the stitches
cannot go to the bottom, the compress, and what is

called the uniting bandage, must be applied after stitch-
ing. This is formed by putting a double-headed roller
round the part, passing one head through a slip in the
opposite side, and drawing both at once.

«• If the wound is pretty deep among the muscular
flesh, so that the several stitches of the interrupted su-
ture would make (if tied by the common knots) an awk-
ward and painful suture, likely to excite inflammation, we
then convert the interrupted suture into what is called
the quilled suture; which is made by splitting each end of
the ligature (after tlie stitches are made) into two threads;
then laying a quill or bougie along each side of the
wound, we tie all the ligatures of one side round one
bougie; then draw that bougie tight down, by pulling the
ligatures from the other side; then tie the ligatures also
on the other side, round the opposite bougie- so that the
two bougies, like two large rolls, keep the sides of the
wound neat and even." This suture is not often em-
ployed.

After describing these different methods of effecting
union between the divided edges of a wound, it is neces-
sary to caution the reader further against using them
indiscriminately in very deep muscular wounds. .<

Stitches after all can support only the edges of the wound,
while it is the compress and the uniting bandage that
must support all below." Thus stitches carried to a
great depth have not only failed of their object, but have
too often been the immediate occasion of convulsions, in-
flammations, and their long and dreadful train of conse-
quent es.

Stitches must also be employed cautiously if the pa-
tient, previous to the accident, has not been in firm health-
or where lie is to be exposed during tlie cm-" to the
contaminated and deadly atmosphere of a crowded, filthy
and unventilated hospital.

With respect to the manner of arresting the bletidin*
when one principal, or several ramifications of an artery
are divided in a wound, so that profuse hsem rr'.ace
takes place, the application of the tourniquet (fig. 10) is
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called for. The arteries are afterwards to be taken up,

and secured in, t!ie following manner: The tourniquet
Lein

,
a little loosened in order to discover the artery, an

assistant makes a noose, on the ligature to be employed:
th s being placed over the tenaculum (see fig. 11,) the

slin',1 point of t his instrument is pushed through the

sides of the bleeding vessel; and so much of it taken out

from the surroun ling flesh, a» is sufficient to aflford sur-

face for a secure knot, which the assistant makes up m it.

If, from the deptli of the wound, the tenaculum cannot
be used, the crooked needle is to he employed instead;

and if it is to be, passed under the artery, as little of the

muse ilar substance as possible is to be included in the

ligature. If the artery to be secured is superficial, and
lies against bone, as in the temple, in the hand, or the

foot, it will be best secured by a firm compress. If it is

convenient to make this compress within Hie wound, i

may be formed of a piece of sponge, cork, folded

leather, or linen. Such application will necessarily for

a time interrupt the cure by adhesion.

When the wound has been approximated, whether hy
stitches or the adhesive plaster, the ends of the ligatures

round the arteries are to he left hanging from its cor-

ners; but these always acting as extraneous bodies, and
one end of each being sufli ient for its renin >val, the

other should be cut off close to the knot and taken
away.

Such then is the immediate business of the surgeon,

viz. to arrest hemorrhage; and to bring as speedily as

possible the divided edges of the wound into contact, iu

order to ensure the commencement of that adhesive pro-

cess already spoken of. But with the closing of the

wound the surgeon's business is not finished. For the

most part, indeed, if the junction has been duly effected,

if the patient is in health and properly managed, a cer-

tain degree of union will be shortly formed, the ligatures

that have been employed will come away on the fourth

or fifth day, and the adhesive action that is going on will

not amount either to actual inflammation (although it is

called the adhesive inflammation,) or be accompanied by

any systematic irritation of consequence. In the pro-

gress, however, of cure, in all wounds that have been

closed by ligature, some degree of actual inflammation is

always produced; and for this reason, that the ligatures

themselves cannot but act as local irritants. Now if the

tendency in the system is to inflame; if the stitches have

been carried too deep, or the ligatures are too lightly

pulled; if there is blood poured out under the skin, by

which it is separated from the parts below; if, in a word,

any cause has place of either separation or undue irri-

tation; instead of the kindly progress of this adhesive

natural and healthy action, pain,inflammation, and swell-

ing of the parts, will ensue; and if these arise to any

extent, «« you must immediately undo your bandage,

draw out your pins, or cut your stitches, and take away

every thing that is like stricture upon the wound: these

prudent measures may abate the rising inflammation, and

prevent the total separation of the skin; while you may
still endeavour to keep the wound tolerably close by the

more gentle means of sticking plasters.

" But should the inflammation rise still higher, and
should you perceive that a total separation and turning

tat of the wound are inevitable; you must throw all

loose, put a large soft poultice round the whole, and for-

sake without hesitation all hopes of procuring adhesion*
for should you in this critical juncture persist in keep-
ing the part> togetherby sutures, the inflammation would,
in the form of erysipelas, extend itself over the whale
limb, attended with a fetid and bloody suppuration,
wasting the skin with great loss of substance. There-
for* throw all loose, apply your poultice, allow the wound
to separate right as it is, and to pass slowly into a soft

and easy state of suppuration; and then a second time
try to bring the edges up to one another, not by stitch-

es, b nt by adhesive straps, or by a gentle bandage.
** When the wound has fallen into a full suppuration

then the suppuration, granulation, and all that follows,
belong (as indeed adhesion also does) to nature alone,
over which we have no other power than that of support.
ing the action of parts, i. e. keeping the system in good
health;, and when the suppuration goes wrong, it is in

general by taking the form of a profuse, thin, gleety dis-
charge; and this profuse discharge is to be suppressed,
and the right suppuration restored, by bark, wine, rich
diet, and good air; and this is what is usally meant by
Supporting the suppuration, or moderating the profuse
discharge." J. Bell's Discourses on Wounds.

Of contused, and lacerated, and gun-shot wounds.
From the above observations, it will readily be infer-

red that (unless in cases of systematic irritation, or un-
favourable circumstances), if a wound does not unite and
heal, it is because its divided edges are not placed and
preserved in neat and even contact; and this inference

will serve to explain why those wounds are of most dif-

ficult and intractable treatment, which are not simple
and fair divisions of parts with cutting instruments, but
are what authors term contused andlarcerated. A con-
tused wound, in systematic language, is that in which,
without the skin being penetrated, the parts below are
crushed or broken, rather than divided; if the outer skin
is broken at the same time, the wound is said to be con-
tused and larcerated; such are gun-shot wounds. Sup-
pose an individual to receive a ball from a musket or
pistol, in the arm or thigh; suppose that the ball has en-
tered at one point and passed out at the opposite, has
taken a more oblique direction, or, instead of passing
out, has lodged among the muscles of the part; in either

case we shall have not a mere division of substance, in

which the divided vessels can be secured, and the se-

parated edges brought again into contact, but there <\ ill

be a bruise rather than a clean cut; it will of course be

impossible to dispose the parts so as that the adhesive
action shall commence, and therefore « no gun-shot, nor
indeed any bruised wound, heals by adhesion."

In this then consists all the peculiarity of gunshot
wounds: it is not that the ball (as the ancients supposed)
is possessed of any poisonous quality, that such wounds
are difficult and tedious in healing; but solely because the

injury inflicted is in the shape of a bruise, not of a cut;

the vessels and fibres are crushed, not divided.

If then gunshot or bruised wounds cannot be made to

heal directly, or by adhesion, it follows* that the treat-

ment they demand is in some measure peculiar; we are,

therefore, now to discuss the question of such peculiari-

ty, and in so doing we shall for the present limit our re-

marks to those wounds which have not penetrated the
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thoracic, or abdominal cavities. The symptoms of

wounds in the breast and belly, we have already enum-

erated; on their management, medical and surgical, we

shall shortly enlarge.

Treatment ofgun-shot wounds.
In gun-shot wounds wuich have neither penetrated the

two great cavities of the chest and abdomen, nor have

been made upon the head, the principal points of consi-

deration are, the direction or place of lodgment of the

ball, whether one or more bones have been splintered or

broken, whether any considerable artery has been torn

up, whether the wound has reached any of the joints, and

lasily, whether the ball has carried with it any foreign

matter, such as the patient's clothes. These points are

to be determined by an acquaintance with the anatomy of

the parts; In probing, scarifying, or dilating the wound;
and by an attentive examination of the symptoms which

the injury has occasioned.

" All probing should be done at the time of the wound,"
while 'he parts are still deadened by the injury, and be-

fore pain and inflammation have come on. The finger is

the best probing-instrument; « it is not apt to catch up-

on tendons or nerves; it does not so much as the probe
endanger the arteries; and by feeling with the finger, we
judge, most accurately of the condition of the w<lund.

The linger both directs our operations, and instructs us

what is to be done. Perhaps we feel the ball, and then

we cut directly upon it; perhaps we fee' the wound
making a crooked or spiral turn, and we follow it with

our incisions; perhaps we are sensible that it touches a

great artery, and in working with our bistoury we are

careful of that artery; we know also where the ball has

touched a joint, or broken any bone; accidents which not

only increase the danger, but which may even incline us

in certain circumstances to cut off" the limb. In short, all

'

that we resolve, is from the information that we have
through the finger, and it directs all our operations."

Wliat are these operations? Either to scarify or dilate

the wound, as circumstances shall demand, to make a
counter-opening when necessary, and to extract balls,

clothes, or splinters of bone. The purposes of scarifying
are, •< to open the vessels that they may bleed, to enlarge
the wound that when it inflames it may have room to

swell, and to enable the surgeon when requisite to take

p the bleeding arteries, and to extract the ball, the
splinters of bone, or any other foreign and irritating

material.

Every gun-shot wound which is deep and penetrating,
with a narrow opening, and with a tense facia (even if

no foreign body is to be extracted), requires immediate
scarification; the incision, it must be carefully remem-
bered, is •» to pass through the fascia as well as the skin;
the wound must have vent, as the older surgeons were
wont to express themselves, in other words » it must
bav • room to swell" during that inflammation which ine-
vitahh precedes its cure. rhe stricture, as in strangu-
lated hernia, must he taken off. So far then all is plain
and simple. But the practice is too often in the cure of
gun shot wounds more complicated. Counter-openings
are sometimes to be made; splinters or foreign matters
are to be search.'! f »r and taken out, and great vessels
to he seemed. When the hall has passed entirely
through, the opening which it has formed by its exit is

called the counter opening; when it has passed a consi-

derable way, but not entirely through, it becomes the

business of the surgeon to make this counter-opening in

order to extract the ball. This practice is advised by

the generality of surgeons, « when the hall lias only pas-

sed two-thirds through the limb." Such direction is for

the most part to be followed, and the operation should be

performed as speedily as possible.

But there is also another kind ofcounter-opening (let this

rule be especially attended to), which the surgeon is at

times obliged to practise. The opening which he must

afterwards make in the middle of a long wound, when the

track of the wound swells, or when fch? abscess forms,

and the matter, the sloughs, and the foul ichor, seems

to be confined. For example: a man is wounded by a

ball, which breaks one or two of the fingers, pierces

the hand, runs up the fore arm, rakes along the bones,

and goes out far from its entrance, as at the elbow or

shoulder-joint. Here we can hardly prevent a long sup-

puration, and too often an exfoliation or spoiling of the

bones: and three openings are required; one where the

ball entered, another at the counter-opening or that by

which the ball passed out, and if the swelling, pain, ir-

ritation, or perhaps nervous symptoms, come on, then

there will be required also another opening in the mid-

dle of the wound. Such an opening will ease the swel-

ling, and prevent a suffocation of the wound. It will

prevent gangrene, bring on a good suppuration, and al-

low a free vent for the matter; it will also prevent sinuses,

and so save the arm; and it will save us from the se-

vere or rather cruel practice of the older surgeons, who
were accustomed, in such cases, to run a large seton
through the tube of the longest wound. These last

(setons) are only proper when the wound has become
entirely callous, and pours out a thin gleety discharge;
or when, from the adherence of some piece of cloth w Inch
prevents its healing, healthy action cannot otherwise be
excited.

So far then with respect to the scarifications which
are required in gun-shot wounds; we now proceed to

treat of the extraction of balls, cloth or splinters of bones.
Here dilations rather than scarifications are needful:

for there is this difference between scarifying and dilat-
ing; that scarifying is that superficial incision of the
mouth of the wound by which we relieve the tension of
the fascia or the stricture of the skin; but dilating is

that deeper incision which we make by pushing our fin-
ger deep, and to the bottom of the wound, following it

with the bistoury, to make a free way for getting at the
bleeding artery, or extracting the fractured bone. When
we wisli then to extract the ball, we arc to employ free
incisions. The fingers are to be used more than the
forceps; these when the ball is found are to he introduc-
ed, and made to grasp it. Sometimes the ball will havo
been stopped by a bone and flattened, without breaking
or splintering such hone; at other times, however, the
bone by the force with which the hall has 9truck it will
be shivered: in this case the splinters of bone are to be
all taken out, and the limb treated as in other cases of
fracture. If the hall has entered and sticks in the bone
so that it cannot be extracted in the common way, then
a more free incision must be made, and the "trepan
applied; « or if it is a narrow and firm bone, M, <ie
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la Faye orders us to cut the bone both above and below,
so as t> cut away that piece in which the ball is fixed."

But it is principally on account of fractured bones,
wounded arteries, or pieces of cloth, that these dilations
of a wound are called for. " [t is only the openness of
the wound, and the nearness of the ball, that tempts us

to search for it; for a ball sometimes works its way out-

ward through the cellular substance, and comes to the

surface with little pain, or often it lies without danger bu-
ried in the flesh for years, or for life. If there was no
other 'occasion for opening the wound, we should never
give the patient pain on account of the ball, since it

seldom itself gives him pain." It must, however, be
carefully kept In mind, that wounds, even though fair

and promising for a short time, will never heal kindly

while the foreign matters above mentioned are suffered

to remain.
When there is much blood spouting from a gun-shot

wound, it will be concluded that a great artery is injur-

ed: in this case the surgeon, guided by his knowledge of

the anatomy of the limb, will make free dilations from
the mouth of the wound, until he finds the vessel, which
he will tie up or secure. He must not, however, if the

bleeding artery is of a large size, trust to compressor
bandage. A piece of lint dry, or with some simple oint-

ment, is then to be laid over the orifice of the wound,
its sides arc to be brought as close together as possible,

without occasioning much irritation, and adhesive plas-

ter or bandage to be placed over the while. But there

is another kind of hemorrhage from gunshot wounds
still more dangerous, which may be called the secondary
haemorrhage. This often occurs eight or nine days after

the injury was first received, and the patient has often

fallen a victim to it, even when « at the first the wound
was scarcely stained with blood." This haemorrhage is

occasioned by the loosening of the eschar of the morti-

fied and bruised parts, leaving a breach in the sides of a

great artery. In the course then of healing a wound, the

proximity of which to a considerably artery is known,

the patient ought to be attentively and incessantly watch-

ed: and in some cases it is necessary to keep constantly

a tourniquet round the limb.

We conclude this part of the subject by repeating the

motives for scarifying and for dilating gun-shot wounds.

T)ie first is, for the purpose " of opening the vessels

that they may bleed," and in order thus to reduce the

wound as nearly as may be to one made by a cutting in-

strument. The dilation of a wound is for the purpose

of enabling us to secure any great artery that may have

been divided, and to extract splinters of bone, or any

other foreign material, the ball itself, being that about

which, on account of its shape and smooth surface, we

are the least solicitous.

On the treatment of gun-shot wounds the reader

would do well to consult John Hunter, or Cooper's

Dictionary of Practical Surgery, before following impli-

citly the advice of given above.

Of iuhdar or penetrating wounds.
But there is further another kind of wound which is

different in its nature and treatment from that made by

a plain and fair division of parts, viz. a penetrating or

tubular wound, such as is made by the bayonet or sword:

and in this last case it is the surgeon's duty to bring it

as much as possible into that condition in which its sides

may, by being applied to each other* adhere. "Sup-
pose." says Mr. J. Bell, «< a young man in fighting a duel
with the sword, is wounded in the sword arm, his anta-
gonist's weapon goes in at the wrist, and out at the el-

bow. If in such case any great artery is wounded, then
indeed it injects the arm with blood, forming a proper
aneurism, so that we are forced to cut up the fore arm,
and tie the wounded artery; but if it is merely a flesh

wound, it is no doubt somewhat dangerous from b -ing
deep and penetrating; but still it is so little differem from
a common and open wound, that could we bring the sides

of this tube-like wound fairly in contact with each other,

it would close in a day; and the reason that it does not
happen so is plainly this, that the blood which exudes
from the very small arteries is sufficient to fill the tube
of the wound: it not only fills it, but the bleeding going
on withinside, while it is prevented by a compress and
close bandage, from getting out, the tube of the wound
is not only filled but dilated with blood, and therefore

cannot adhere, just for the same reason as the healing of
an ill-amputated stump is delayed, where the arteries,

not being fairly tied, have bled after the dressing so as

to fill the bason of the stump, and separate the flaps from
each other. This not only prevents adhesion and brings

on suppuration, but produces a gangrenous stump filled

with foul and stinking matter, partly purulent, and part-

ly filled with blood."

The obvious inference from all this is, that the healing

of those kind of wounds of which we are now speaking,

is principally to be facilitated, nay, is alone to be effected

by cleansing it of this blood (when no important artery

is divided), by closing the mouth of the wound with a
slight compress, and " la> ing its sides together with a
slight bandage." It was in thus cleansing these wounds
of blood previously to closing them, that the remarkable
success attended what was denominated some time since

in France, the secret dressing. This used to be per-

formed by men who were denominated suckers, one of

whom was present at every sword duel. " The ren-

counter ended the instant that one of the combatants re-

ceived a wound; the sucker immediately applied himself

to suck the wound, and continued sucking and discharg-

ing the blood till the wound ceased to bleed; and then

the wound being clean, he applied a piece of chewed pa-

per on the mouth of the wound, tied up the limb with a

tight bandage, and then the patient walked home"
This mode of treatment has proved successful even

in wounds which have pierced, or passed through, one of

the cavities, when there have been no veins, nor any
great blood-vessel wounded.

In a deep and penetrating wound, therefore, the meth-

od of cure consists in purging it of its extravasated

blood, and causing its sides to adhere. We do not here

need to make incisions or scarifications; as in gun-shot

wounds, unless for the purpose of securing some great

artery that ma) have been divided.

Having thus gone over the surgical treatment of

wounds, fair, angular, bruised. lacerated, and penetrat-

ing, we now proceed to lay down some rules respecting

the medical management of patients under these injuries,

and which is still more important than the surgery

itself of wounds,- * ( for if the connection is not under-
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stood betwixt the particular wound and the general

health; if the army or hospital surgeon (and the same

remark applies with modifications to private practice)

does not know with a glance the constitution of a pa-

tient, or the true state of his sore; if he is not careful to

retain some general principle, which, like a mystic clue,

ni; } lead him through this labyrinth, he will see thou-

sands dying around him without knowing the cause, like

tin- fable of the Grecian camp falling under the invisible

shafts of Apollo."

Among the very many mistakes and unmeaning pre-

judices which have crept into the practice of both me-
dicine and surgery; that of indiscriminate blond letting

has, perhaps, proved the most pernicious. T'han this

practice followed up, as it has been, nothingcan possibly

be more preposterous, or more dangerous. The writer

of this article not many days since heard of an instance

(an extreme case it must be confessed, jet, as such, more
especially illustrative of the injudicious conduct now re-

ferred to) of a superannuated lad}, by some accident

having been literally scorched to death: the surgeon
who was summoned found himself preceded by another
" practitioner," who was actually, while the writer's

fHe&d entered the room, unsheathing his lancet in order
** to take some blood." In like manner, with more co-

lour of propriety, it must be admitted, when a wounded
patient is first brought to a surgeon, it is by numbers,
even to this day, deemed a necessary preliminary to fur-

ther proceedings, t<» bleed the patient. " The sovereign
cordial of the landlady" is often more appropriate: and
m.oiy lives have, perhaps, been saved by the absence of the

tillage surgeon.

Let the following invaluable rules be treasured in the

mind of the young practitioner, not as dogmas to force,

but as principles do regulate, his practice. They are
mo;e directly drawn up for the use of army and navy
surgeons, but will be found highly important to surgeons
in general.

i .... •• When your wounded patient is first brought to
yoi». In is in great confusion; there is a tremor, a tonic

Stiffness, or almost a convulsion of the whole frame;
there are coldness, fainting, and nervous affection; but
it is merely a nervous affection, and it must be treated
as smb. You may expect it to subside in time, and there-
for* should give some good warm cordial, and large opi-
ates to quiet the commotion. This is no time for bieed-
i 1

1A * whatever the nature of the wound may be. It the
stupor continues, you should give cordial draughts and
wine.

2d. «• If this nervous commotion being quieted, a sharp
fever should come on, still do not bleed, but rather be
upon the reserve; for perhaps this, which at first seems
to be a pure inflammatory fever, may turn out to be a
lit of an ague, to which the patient is subject; it may be
a low and malignant fever; it may be an attack of some
camp disease; and it a diarrhoea, great weakness, and
low muttering delirium, should come on immediately af-
ter yon have bled your patient freely, you would be
distressed at the thought of what you had done, and you
would indeed have much to answer for.

3d. • Reserve your bleedings for those more dangerous
cues, where high inflammation is so often fatal, and do
Jiot bleed in wounds of the hips, shoulders, or limbs. Re-

8C1

joii

I've bleeding for wounds of the breast or belly, or great

..iits; for in all wounds of cavities, inflammation, which

can hardly be escaped, is the great danger.

4th. " If a man is wounded after a full meal, there

can be no doubt that a gentle vomiting must be useful,

where it is allowed by the circumstances of the wound.

The old physicians found their advantage in it, and as-

cribed the good effects of vomiting to the preventing of

crude and ill-concocted chyle from entering into the sys-

tem, so as to kindle up a fever. There is no doubt that

a meal which was no load during health, will be a great

oppression upon a diordered system, and the carrying it

off must be a great relief, although the old physicians,

by talking this useless jargon about ill concocted chyle,

might almost provoke us to reject both the doctrine and
the practice. The system cannot be weakened by a gen-

tle emetic; and if the system should fall low after vomit-
ing, it were easy to substitute a fitter support, and better

excitement, than that of an oppressed stomach and load-

ed intestines, by first discharging these crude meats, and
giving, when the stomach was emptied, food of easy di-

gestion, and cordials suited to the condition of the system.
5th. <• But in every wound here comes a period of

weakness, in which we repent of every bleeding we have
made, even when it was really needed; a period in which,
by confinement and pain, occasional I'cxvr, diarrhoea,
profuse suppuration, or colliquative sweats, the patient
falls so lov\ that il is not easy to support him through
the cure: and thus there are two great principles in the
treatment ot gun-shot wounds: that even at first we
should be sparing of blood; and that the period of weak-
ness which is to succeed, is the great danger; on this
single point hangs alt the practice."

ihe author afterwards adds, that in mere flesh-
wounds we are not entitled to bleed; for if there is no
wound of ajoint, or fractured bone, the first inflammation
never runs to bight.

By due attention to the above rules, the surgeon will
never find himself at a loss with regard to the immedi-
ate requisitions of the wounded, either in army, navy,
hospital, or private practice. It will scarcely be neces-
sary to observe, that where immediate bleeding is judg-
ed necessary (and this is always the case, as above stat-
ed, in wounds of cavities and joints), it may be employ,
ed most freely in the young, full fed, vigorous, and ple-
thoric, m dry and healthy situations, in the spring of the
year, when no epidemic disorder prevails, and when
the patient is afterwards to enjoy all the advantages of
cleanliness, air, and a suitable diet.

in the progress of the cure, the surgeon is still not for
a moment to lose sight of the intimate connection between
the condition of the general system, and the state of the
wound. Still fever is to be distinguished from inflamma-
tion: and the two opposite kinds of inflammation treated of
in the article Medicine, are likewise to be sedulously
discriminated: the one will require a low diet, cvacuat
ing medicines, and, as it is expressed, a cooling anti-
phlogistic regimen; the other as loudly calls for bark
wine, opium, elixir of vitriol, and above all p ul

-c air, 'ami(So as not to overload or oppress the weakened organ*
pi digestion), rich or rather nourishing food, ifer"instead o turther reducing the system, « youmustJSto air and cleanliness, and bark and w tie.
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We now proceed to speak of the treatment of wounds
in the two cavities of the chest anil belly.

The first anil great danger in a wound which has

penetrated the thoracic cavity, is that of suffocation

from blood poured into the air cells, or towards the tra-

chea. The first and principal object then of the surgeon
is to obviate this consequence as speedily as possible;

and here immediate and oftentimes frequently-repeated

bleedings arc called for, even should the patient be in a

condition unfavourable to the discharge of blood. " Here
it is your duty to keep the patient low, and to drain his

system so thoroughly of blood, that none shall pass to-

wards the lungs to suffocate him, and that there may not

be blood enough in the system to serve as fuel for that

inflammation which sooner or later must come on."

When the blood is merely poured into the cellular

membrane or cavity of the breast, without entering the

air-cells, the finger, as already mentioned, is to be intro-

duced into the wound; or if this wound is too high for

the necessary discharge of the extravasated blood, a

fresh wound may be made lower down upon the breast,

and this so that the surgeon may have ii in his power to

reach and tie the intercostal artery, if this artery has

been divided.

For the emphysema or windy swelling, which is often

so alarming to the bystanders, but which is in reality the

most trival symptom, scarifications are to be made in or-

der to discharge the collected air.

If, during the cure of a breast-wound, there comes on

a pricking in the side; if the cough is aggravated, the

discharge becomes more copious, and the systematic ir-

ritation increased, there will be reason to suspect the

remains of some irritating material, as a splinter of

bone; in this case, the wound is to be probed, injected,

and exevy endeavour made to extract the irritating

cause.
« Sensible, at every turn, how slight a matter will ir-

ritate the pleura and lungs, the surgeon will never allow

himself to do so unnatural and cruel a thing as to pass a

great cord across the chest, which is thus easily irritated

by the most trifling piece of bone or rag of cloth; but he

merely lays a bit of oiled caddis gently within the

wound, with a large emollient poultice over all."

To conclude. In the wounds we are now describing,

the surgeon must in the first day bleed copiously, and re-

peatedly; he must again bleed should bloody expectora-

tion recur, weakening the system in order to prevent

suffocation; <• and when the time comes in which the op-

pression is forgotten, and the danger of suffocation, and

the bleedings from the lungs, are over, he begins to sup-

port bis patient's strength with opium and bark, and

nourishing diet and milk."

Wounds in the abdomen. While the danger from wound-

ed longs is chiefly of suffocation, in wounds of the abdo-

men, as before stated, we have principally to fear either

Budded death from internal hemorrhage, or peritoneal

inflammation, win-n the bleeding has not been so pro-

fuse. Against this internal bleeding, bleeding from the

arm is the great preservative; and this, as in wounded
lungs, must be done with a wry liberal hand. When the

peritoneal inflammation lias come on, the patient must

be assiduously preserved from all motion and irritation;

clysters of a mild gentle kind must be injected, the belly

fomented, blisters, &c.
Nourishment is to be conveyed by clyster, or if any

thing is taken by the stomach, it must be extremely
mild and gelatinous. If the wound has not penetrated

the intestine, but part of the sound gut is protruded, it

must be gently returned with the linger, and the outward
wound stitched over it.

When, from the passing out of the fseces, it is evident
that an intestine is wounded, this is not to be searched
for with the finger, but suffered to remain; and from
the universal pressure among the parts, the outward and
inward wound will be brought opposite to eacii other. If,

however, the wounded intestine is protruded, it is to be
connected by a single stitcn to the external Wound, in

order that the faeces may be thrown wui from this last,

and the adhesive process encouragi i .

When, through a narrow wound, a sound bowel is ob-

truded, and becomes inflamed, the stricture is to be re-

lieved by opening the wound a little wider, the intestine

is to be carefully returned, and then the outer wound
stitched.

Before we quit this subject of wounds, an apology
may be thought necessary for enlarging disproportion-

ately on this division of the article. We have done so

for the purpose of illustrating the advantage that prac-

tical surgery has received from the natural, as opposed
to the artificial cure of wounds: a fact which the young •

surgeon will find it necessary to impress on his mind as

a directory in every step of his practice, whether opera,

five or medicinal. We shall conclude this section by an
extract from an author to whose incomparable treatise

on wounds we have been principally indebted for what
information the preceding observations may have con-
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« it is an old, but it is a becoming and modest thought,

that in our profession we are but as the ministers of na-

ture; and, indeed, the surgeon, still more than the phy-

sician, achieves nothing by his own immediate power,

but does all his services by observing and managing
the properties of the living body; where the living prin-

ciple is so strong and active in every part, that, by that

energy alone it regenerates any lost substance, or re-

unites, in a more immediate waj, the more simple

wounds." J. Bell's Discourses on the Nature and Cure
of Wound.

Of aneurisms.

Wounded arteries cannot always be secured. Very
often, as we have above stated, a large vessel is divided

or punctured at a considerable distance from the surface

of the wound, or in situations where the artery canno4

be commanded: the blood is by consequence immediately

and profusely poured out, spreads among the contiguous

parts, and produces an uneurismai tumour. This is the

false or diffused aneurism of authors, and the manner in

which it is formed is sufficiently obvious.

The progress of this aneurism varies according to the

situation and size of the artery that has been wounded
In the course of a few hours, the blood has been knowf,

to diffuse itself through the whole extent of a limb; at

other times a very small tumour about the size of a

horse-bean will remain of the same slz«' for s me weeks.

As the increase of the tumour in false aneurism is gene-
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rally occasioned by a diffusion of blood anion^ :!tc sur-

rounding parts; it does not, like the true aneurism im-

mediately to be noticed, become more prominent as it en-

larges. In t lie first stages of the disease, a pulsation is

almost always perceived in the tumour. This gradually

lessens, and often at length becomes imperceptible. After

some time, more or less according to the depth and mag-
nitude of the wounded vessel, the skin becomes of a livid

appearance, the member becomes stiff, painful, and the

contiguous joint immoveable; the integuments at length

give way, and if the artery is large a fatal haemorrhage
ensues.

When an artery has been accidentally punctured by
the transfixing of a vein, an accident which has happen-
ed sum 'times in blood-letting at the arm, the extravasated
blood either diffuses itself into the surrounding cellular

substance, or, when the vein and artery are more im-
mediately in contact, the communication between the
vessels is preserved; the vein, by the consequent impe-
tus of blood comes to be dilated, and what has been de-
nominated varicose aneurism occasioned.

This kind of tumour may be ri<agnized by the tremu-
lous kind of motion which attends it, accompanied by a
peculiar hissing noise, and by the tumor entirely disap-
pe~."ing f.)i- atitne upon pressure.
When from accident or disease, the coats of an artery

lose in any particular point their ordinary power of re-

sistance to the blood's impetus, and the diameter of the
artery becomes in consequence dilated, the true or en-
cysted aneurism is formed. It was, indeed, to this dila-

tation of arteries, without the rapture of their coats, and
extravasation of blood, that the term aneurism was ori-

ginally and is more properly applied.
In this disease, although it may be situated near the

surface, the outer skin at first is of a natural appearance,
the tumour is compressible, and a pulsation may almost
always be observed in it. As the swelling increases,
the skin becomes paler than ordinary, parts of ^he tu-
mour ate often firmat than others, ami the pulsation can-
not be discovered at all points upon pressure. Pain now
comes on, the skin becomes discoloured as in false aneu-
rism, an oozing of bloody matter is perceived, and at
length the tumour bursts, and if the seat of the disease
has been a large artery, in one of the cavities of the body
where compression cannot be applied, death is the inevi-
table consequence. Sometimes the fatal termination is

occasioned by the gradual destruction of surrounding
parts. Even bones have become carious in consequence
of their proximity to a large aneurism.

Besides these three species of aneurisms! tumours, the
false, the varicose, and the encysted, M. J. Bell describes
another disease, which he calls aneurism from anastomo-
sis. This, our author observes, is constituted not by the
dilatation of any one branch of an arlcry, but by a mu-
tual enlargement of the smaller arteries and veins; it
proceeds from a trivial size to a largf and formidable tu-
mour; it is characterized by perpetual throbbing, which
at length becomes a continual and distinct pulsation. It
beats strongly when the circulation is unusually accelera-
ted; in spring and summer, its pulsatory m itions become
fuller and more acute; it goes on to form sacs among the
cellular substance, or among the dilated veins. These
become at length livid, and burst from time to time; and
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then, as in other aneurisms, thz tumour pours out its

blood, and, according to its extent, reduces the patient.

Diagnostic marks. The existence of an aneurisinal

tumour is not always to be pronounced with decision,

for although pulsation might be regarded as a true di-

agnostic character of the disease, it is not absolutely so;

for othtr tumours may be situated so near a large artery,

as to be regularly affected by its pulsations. When
there is any doubt of the nature of the swelling, pres-

sure should be made on it; and if it disappears or les-

sens, and immediately recovers its size upon the pressure
being taken off, it may be considered as an aneurism.
In the advanced stages, however, even of an aneurism,
the reduction cannot always be effected.

Causes. The simple statement of the mode in which
the two first species of aneurism above noticed are occa-
sioned, is a sufficient account of the causes producing
them. The. true or encysted aneurism appears for the
most part to depend upon a diseased disposition; often,

indeed, it is brought on by violence or accident, but even
then the pre-disposition is generally to be suspected.
Women are less obnoxious to aneurism than men, espe-
cially the large aneurism of the ham; and this Mr. J.
Bell ascribes to their exemption from the hard labour of
the other sex. To this conclusion, however, it has been
objected, that even where the labour of females is greater
than that of the men, and where even their occupations
are such as to occasion those exertions which principally
endanger the artery, the immunity is still the same.

When aneurism is produced gradually and without
violence, this disorded pre-disposition is "more evident.
In this case, likewise, the prospect of cure from operation
will be more faintly marked than when the tumour has
succeeded to external injury; for this reason a diffused
an ! varicose aneurism promises to be remedied by ope-
ration, with more surety than the true or encysted* aueu-
risro.

Aneurisms, likewise, arc more or less dangerous ac-
cording to their situation. When they are formed in
large blood-vessels near the heart, thev'are not the sub-
ject of operationj and it had generally been conceived
that even in the extremeties, when they "were seated hieh
up, as in the axilla, or ham, this would be inadmissible
on account of the complete stoppage to the circulation,
which was imagined a necessary consequence of obliter-
ating the great artery of the thigh or arm. By an anato-
mical and practical investigation of this subject, it hashowever, been demonstrated that the inosculating ves-
sels are it. either instance sufficient to supply the limV
and that where failure attends the operation for aneurism'
it h to be ascribed to other sources. In this .substitution
"1 he col ateral branches for the arterial trunk, consists
indeed, the cure of aneurism, when it is effected withoutoperation. uuuul

Treatment. The cure of every species () f aneurismhas been attempted by continual pressure on tL

7

In the false, ordifTused aneurism |,m """V"'
can he derived from this t*2S??,I-SVaneuns illiterate ami cnual iWM.ur. ... . ™r,C"so

•if bene.it; and eve, ,1,!.KS*LVJ£ ?£**
cured acntag to ... aocuunts rf a,,t,, ,. V ' j^^"
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When attempts of tins kind do not seem to promise any
benefit, the operation ought to be speedily performed.

'"When first the operation. for aneurism was practised,

it was invariably the rule to secure if possible the large

artery leading to the tumour by the tourniquet; then to

cut into the sac, lay the cavity of the tumour freely and
fairly open, char it of the clotted blood, secure the ar-

tery by ligature, and treat the wound according to cir-

cumstances. In some cases it is necessary still to pursue

this plan, as in a large and spreading aneurism of the

groin; but where the artery leading to the tumour can be

dissected and taken up before it reaches the cavity of

the sac, it has been proved that this mode of operating is

tlie most expedient. Mr. John Hunter first proposed it,

by directing, in popliteal aneurism, that the great ves-

sel IV,m which it is nourished should be laid bare on the

fore part of the thigh, that the artery should be obliter-

ated by ligature at this part, and that the tumour, now
deprived of its nourishment, should be left to be dissipated

by the absorbents. This plan is now gene* ally adopted.

The surgeon dissects down upon the artery, in the part

which is judged most convenient for the operation, ties

the vessel at two places at half an inch or more distant

from each other, cuts it across in the middle between

the ligatures, and thus destroys its communication with

the tumour; the blood is gradually solicited by the inos-

culating branches, which enlarge and come at length

fully to supply the place of the trunk.

In performing this operation, the surgeon is to dissect

the artery very clean; itshouldbe carefully tied by itself,

without including the accompanying nerve; a firm waxed
ligature, without any intervening substance, is to be pas-

sed round it by means of a blunt needle, or crooked probe,

and the wound treated in the common manner.

In the aneurism by anastomosis, Mr. Bell observes

that the only radical cure is complete extirpation: we are

not to cut into it, or to attempt the interruption of any

particular vessels leading into it, but the whole group of

vessels by which the tumour is supplied must be entirely

extirpated.

Offractures.
Fractures are not in all instances easy of detection.

Tain, swelling, distortion, loss of power in the injured

member, shortening of the limb, and a peculiar crepita-

ting sound upon the part being handled, are described

as the signs denoting a broken bone; these, however,

are all, excepting the last, which cannot in every case be

perceived, in a greater or inferior degree, common to

bruises, sprains, dislocations, and injuries independant

of fracture.

When a bone is simply divided, without any protru-

sion of its broken ends, lacerations of considerable blood-

vessels, or any other circumstance to render the acci-

dent complicated, the practice of the surgeon is obvious

and easy. In wounds of soft parts, we have seen, adhe-

sion is insured by merely bringing their divided edges

together; in like manner, though much more tardily,

junction will be effected be! ween the divided extremities

of a fractured bone, by replacing and preserving them

in even and steady contact. The healing of wounds is

not accelerated, but on the contrary retarded, by the seve-

ral contrivances and interferences of the older surgeons:

so by the cruel practice of tight compressing, bandaging,

and the use of machinery, in fracture, not only unneces-
sary pain is occasioned to the patient, but the process of

cure, instead of being facilitated and hastened, is consi-

derably impeded. Nature, in either case, will not be
interfered with.

The time which bones take in uniting is proportioned

to the age and health of the individual. In persons of

middle age and firm constitution, a simple fracture of
the arm will for the most part be fully and firmly united

in a little more than a month from the accident. Frac-
tures of the shoulder and thigh bone arc, under the same
circumstances, about six weeks or two months in healing;

while the smaller bones, as the clavicle, the ribs, the fi-

bula, and the bones of the hand, seldom occupy in their

cure more than three weeks.

In simple fractures, provided the parts have not been
unduly irritated, either by much motion after the acci-

dent, or by tight straining bandages, the symptoms of
inflammation will subside in a few days. Sometimes,
especially when the surgeon has been called late, it is

necessary to subdue the local irritation by solution of
lead, the application of leeches, and other means used in

common inflammation, and these it is often necessary to

continue for several days. Now and then it will be found
expedient to bleed from the arm. These requisitions

must be determined by the good sense and judgment of

the surgeon. It is impossible to lay down abstract rules

for conduct. To bleed, however, merely because a bone
is broken, is a practice equally unmeaning and erroneous
with that before alluded to, with regard to wounds in

soft parts.

Before speaking of individual fractures, we shall pre-
sent the reader with the following instructions of Mr. J.

Bell, which, although especially applied to a broken leg,

will be found applicable with proper exceptions to frac-

tures in general.

" In setting a broken limb," says our author, " there
is no extension required but such as common sense would
direct you to use were you not a surgeon. Lay the pa-
tient in bed. and lay the limb upon a pillow; or if you
design to use splints, have two l"iig troughs, or pieces of

pasteboard, (in figure 66 is represented the usual splint

employed in a fractured leg) bent into a hollow form,

lined, or rather cushioned, with two «r three piles of

flannel, with tapes or ribands, four or five in number,
attached to the outside of one of the splints, by which
both splints may, after all is over, be gently tied together

with bow-knots, to be slackened or tightened according

to the swelling of the limb. The pasteboard ought to be

soaked and softened a little, that it may take a shape

suitable to that of the limb.

A long splint of this kind being laid fiat upon the bed

by the side of the fractured leg, desire one of your as-

sistants to apply his hands broad round the upper part of

the limb, and grasp it gently and steadily; take (lie foot

and ancle in the same manner in your own band, slip

your left hand under the broken part of the limb, and

then sliding it gently along, lay it upon the pillow or its

splints. The pillow should be like a mattrass, flat and

firm.

Begin then to lay the limb smooth; let your assistant

again grasp it, by spreading his hands upon the thigh or

below the knee, with the design of extending along *ith
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you, not by lifting the leg from the pillow, but rather by

keeping it down, and steadying it bv pressure, while you
will) both hands lift the foot and ancle; grasp them gent-

ly, but verj firmly; raise them a very little from the pil-

low, and draw them gently and very smoothly. When
you have thus extended and smoothed the broken leg, in

a manner. which 3011 almost suppose agreeable rather

than painful to the patient, press it down steadily and

gently; keep it flat and pressed until it gets a scat and

bed in the pillow. If splints are applied* the limb is to

be pressed against the lower splints; the upper splint is

then to be laid above it, and by grasping the soft and

moistened splints, you must model them a little. When
the whole has taken a form, take several tapes one after

another; and after having tied them in a general way,
go over them again one by one, and tie them a little clo-

ser, so as to keep the limb agreeably firm."

This author, in another place, remarks (when speak-

ing of fracture in general), « when the limb by accident

has been disordered or shortened, you are to venture,

without fear of hurting the callus, to extend it anew, and
lay it straight."

It may be proper to observe, that while much inflam-

mation is present, we are to defer the application of

splints, even in the gentle manner above advised, till

such inflammation has in a considerable degree subsided.

Of fractures of the lower extremities. Fractures of the

body of the thigh bone may generally be ascertained by
the signs above enumerated. When, however, the injury

is in the neck of the bone, it requires much attention to

distinguish luxation from fracture (see the section on
Luxation.) Here we may observe, that luxation is usu-

ally occasioned by straining or twisting of the limb;

while perpendicular falls, or leaps, are the more common
causes of fracture. When the crepitation is discovered,

the nature of the accident will be unequivocal.

Fracture of the thigh, on account of the strong con-
traction of the large muscles of this part, is the most
difficult of cure. To counteract this tendency to contrac-
tion, the joints of the thigh and knee are to be gently
bended; one assistant is then to take hold with both
hands of the upper part of the thigh; another is to sup-
port, and very moderately to extend the lower extremity,
while the surgeon adjusts the fractured bones. After
thus reducing the fracture, the limb is to be secured, by
being laid in a well framed case, stiff, and adapted to

the form of the limb, bending gently, in order to admit
of a relaxed posture, lined with a woollen cloth or with
Bannet, each hollow being filled up with little cushions
of tow; another splint is then to be laid on the opposite
side of the thigh, the whole braced gently down with
ribands, and then both the thigh and its case bound to
the pillow by tapes. In order to preserve it against the
weight of the bedclothes, a frame with hoops may be
placed over the thigh. From time to time the limb is to
be examined, in order to ascertain whether the bones
retain their situation: if it is disordered or shortened
the li:nb may be again gently extended and properly ad-
justed. Alter the second week, a small degree of flexion
and extension may be used daily, in order to prevent an
anrhv losed joint.

Machines have been invented, one particularly by Mr.
Gooch, represented in fig. 64, in order to obviate the

contractile tendency, by making a counter-extension.

These machines, however, do by no means answer the

intention proposed. The counter-extension should not

be continual, but must be made occasionally, and with

the hands. When the patella is fractured, it is generally

in the transverse direction. In healing such a fracture,

the leg should be extended, the patient should be laid on
a mattrass, and a splint placed under the limb, of suffi-

cient length to reach from the upper part of the thigh io

the under part of the leg. to which the limb is to be at-

tached by straps. The fractured bones arc then to be
brought together, and the inflammation subdued by local

applications. Here the pressure of (he bed-clothes should
likewise be guarded against by a frame of hoops, or some
other contrivance. When the bone has been divided
longitudinally, the common adhesive plaster is usually
sufficient to maintain the junction. In transverse frac-
tures, the divided pieces of hone recede from each other:
and unless it can be done with facility, they are not to
be brought together, for much force employed in this
case would occasion a stiffness of the knee-joints and
lameness. The bandage sometimes employed in a trans-
verse fracture of the patella is represented in fig. 65.
For the treatment of fractures of the leg, sec the di-

rections given above. When the bones of the tarsus, me-
tatarsus, and toes, are fractured, it will be necessary to
apply a splint to the fractured part, and in general a
large one beside over the sole of the foot.

Fractures of the upper extremities. Fractures of the
scapula are by no means common: they arc ascertained by
the touch, by the great pain of the part, and by an inca-
pability of moving the arm. It is with difficulty that the
parts are retained after replacement: a Ion- roller is to be
used, with which the shoulder is to be supported, and the
arm is to be kept suspended, in order to relax the muscles.
A fracture of the humerus is generally easy of detec-

tion. When it has been reduced, two splints are to be
employed, and a flannel or linen roller is to be applied
gently over them. The arm is to be supported in a sline
In a few days, or a week, from the accident, it may be
examined, to ascertain whe^.er the broken ends have been
properly adjusted.

In fractures of the fore-arm, whether one or both bones
are broken, the joint of the elbow is to be gently bentTwo splints of pasteboard are to be used, one laree and
long, upon which the arm is to be laid, the other smaller,
is to be placed over it, and they are to be secured by
slight tapes, ribbands, rollers, or the twelve-tailed baud-
age. (See fig. 63.) The arm, during the cure, is to be
supported m a sling, with the palm of the hand towards
the breast.

When the olecraon is fractured, the arm must be pre-
served in an extended state, by a long splint reaching
from some way above the elbow-joint, down to the point
of the fingers. The arm should be hung bv, and connect
ed to, the side. In little more than a week from the ac
cident, the dressings are to be removed, and a slight mo
turn given to the joints, in order to prevent anchylosesWhen the carpal bones are fractured, there is usuallrconsiderable inflammation, which must, as much as . IBible be obviated by local applications: splints are t beemployed as ,n fractures of the lore-ann and the arm isto be supported in a sling.

m lP
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In fractures uf the metacarpus, a firm splint should be
placed over t lie palm of the hand, which should he made
to reach from the points of the fingers to the elbow.
When a finger is broken a splint of pasteboard, moisten -

ed and moulded into the form, is to be used; and a large

roller may be applied all over the hand, in order to pre-
vent the motion of the fractured finger.

Offractures of the clavicle, ribs, sternum, and spine. A
fractured clavicle may sometimes be perceived by feeling

along the course of the bone. The motions of the should-

er-joint are likewise necessarily impeded. In reducing
this fracture, the arm is to be raised, so as to bring the

ends of the bones towards each other; and it is to be pre-

served in this position till union is accomplished.
When a rib is fractured, which may generally he as-

certained by feeling with the fingers, if one portion rises

over another* it should be reduced by moderate pressure,

and a bandage applied round the chest, which should be

continued for some weeks. If a portion of the rib is forc-

ed inwards, some surgeons direct that an opening be

made over the depressed part, which is to be elevated by

the finger or forceps. When the sternum is fractured, a

similar treatment is said to be required. In this last case

it is necessary sometimes to trepan.

When the vcrtrcbrre are broken the accident is for the

most part fatal, and by the fractured pieces pressing

upon the spinal marrow, a palsy is occasioned in the

parts below the injury. The surgeon, however, is to at-

tempt, the replacement of the bones, and when part is de-

pressed, an incision has been advised, in order to raise

the depressed portion.

Of compound fractures.

Those fractures arc called compound in which the ex-

ternal teguments are wounded, from the same accident

by which the bone has been broken. These are neces-

sarily of much more difficult management than cases of

simple fracture. Some surgeons indeed have indiscrimi-

nately recommended amputation of the limb in every

ease of compound fracture; while others have questioned

the propriety of amputating, even for the worst accidents

of this kind. This question, like many others, has been

agitated too much in the abstract. The propriety of

immediate amputation, or a prior attempt to preserve a

limb, will depend not merely on the extent of the injury,

but on the age, habits, and constitution of the patient, as

•well as the circumstances which he shall be under during

the cure. In the army or navy practice, amputation is

often necessary, where in private it would be premature

and cruel.

When we are to attempt the cure of a compound frac-

ture, the first object is to remove such pieces of bone as

are deTached in the form of splinters, as well as other ex-

traneous bodies. If there is merely a protrution of the

bone through the wound, without any separated pieces,

we are to attempt an immediate reduction, as in simple

fracture. If this cannot be effected even by pretty strong

extension, an endeavour must be made to force in the

bone by pressure. If, on account of the narrowness f

the wound, it is impossible to reduce the fracture, the

wound must be dilated by a straight probe-pointed bis-

toury . It is sometimes n cessary to saw off part of the

projecting bone, in order to effect the reduction. When
this has been accomplished, the wound is to be closed as

much as possible, a pledget of emollient ointment placed
over it, and the limb secured by an eightecn-tailed band-
age, in order to encourage adhesion, and prevent sup-
puration of the wound as much ts may be, the limb with-
out inordinate pressure should be supported as firmly as
possible. When suppuration has come on. tholimb is to

be carefully dressed every morning. Indeed the chief
business of the surgeon will be to preserve the wound
clean and clear by regular washing and sponging, by lav-
ing clean lint upon it, and by the occasional use of "spiri-
tuous application. It is scarcely necessary to add, that
the patient's health must be supported with much care.
While causes of irritation are avoided, a due excitement
must be kept up. (See the section on wounds.)

Of luxations.

Dislocations, like fractures, arc sometimes difficult im-
mediately to discover. An incapability of moving the
limb, pain, tension, a lenghtening, shortening, or other
deformity, and often considerable inflammation, arc the
general symptoms attending a dislocated or luxated bone.

Endeavours to reduce luxations ought to be made as
speedily as possible: as they grow older, they grow more
difficult of treatment. Indeed, alter a bone has been a
considerable time dislodged from its place, it often forms
a new and artificial joint for itself among the contiguous
muscles, and the subject of the accident is by consequence
rendered irrecoverably lame. When, however, disloca-

tion accompanies fracture, it is sometimes necessary to

cure the latter before the reduction of the former is at-

tempted. This is the case when the fracture is contigu-
ous to the joint.

When much local inflammation accompanies luxation,

it is to be carefully subdued by the common anti-inflam-
matory applications; and, according to circumstances, it

will be sometimes requisite to bleed at the arm. When
the luxation has been reduced, the parts must be retained
in their situation, by placing the limb in a relaxed position,

and by applying appropriate bandages.
Luxation of the superior extremities.

Of the os humeri. The shoulder- joint may be luxated
by the head of the humerus falling downwards and back-
wards. The more usual kind of dislocation, however, is

by the head being forced downwards and forwards. An
upwards luxation cannot happen without a fracture of the

upper parts of the scapula. The signs of a dislocated

shoulder ure inability to raise the arm, the head of the

humerus being felt out of its proper place, while a vacui-

ty is observed under the acromion.

This luxation is often extremely easy of reduction.

The surgeon should be provided with assistants to extend
the arm, by means, if necessary, of a belt, or any substi-

tute for this placed round the arms, with long straps at-

tached to it, by which to extend the limb: another assist-

ant is to draw back the shoulder-blade, while the opera-

tor, standing on the outside of the arm, directs the exten-

sion according to the situation of the bone, and thus rais-

es it into the socket. Sometimes, when assistants are not

at hand, an arm -dislocation may be reduced by placing it

on the knee, and thus acting as with a lever. The arm,

especially if the patient »as been subject to the accident,

may be supported in a sling some time after the reduc-

tion.

Luxation' at the elbow is not common; it is attended
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with a shortening of the fore arm* a projection behind

above the elbow: while in the bend of the elbow the ex-

tremity of the humerus may be felt.

It is to be reduced by gradually extending the fore-

arm rather in an oblique direction, and gently increas-

ing the curvature of the elbow, and by endeavours to dis-

engage the ends of the bones. Aiter the reduction, the

muscles should bo relaxed by preserving the elbow for

some time rather in a bent position.

When the fore-arm is dislocated at the wrist, the ro-

tatory motion of the hand is prevented. After the bones

are replaced, a tight flannel roller should be bound round
the wrist, and the arm supported in a sling.

When the bones of the wrist arc luxated, which is by
no means a common accident, much pain and inflamma-
tion follows* arid the motion of the joint is destroyed.

The arm is to be supported} and but very gently extend-

ed, and the bones pushed into iheir proper position, which
is to be preserved by bandages or splints. The meta-

carpal bones when dislocated are to be. managed in a si-

milar manner. When the thumb or fingers are dislocat-

ed, the phalanx is to be held by an assistant, while the

surgeon elevates the dislocated end, and replaced it.

Luxations of the inferior extremities.

Dislocations of the thigh-bone are not very common.
This bone is however susceptible of displacement in four

different directions; upwards and obliquely backwards,
downwards and a little forward, directly forward upon
the pubes, and backwards over the ischiatic notch.

Jn the first the limb is shortened, and the knee turned
inwards. When the neck of the thigh-bone is fractured

(an accident which has been confounded with dislocation),

the knee and foot are on the contrary directed outwards:
the limb also in case of dislocation is moved with more
difficulty than when the neck of the bone is fractured.

This dislocation is to be reduced by extension down-
wards and forwards. The patient is to be laid on his

side, and a double sheet may be placed under his thigh,

which being attached to some fixed points, will serve to

raise and support the limb during the proper extension.

In a dislocation downwards and forwards, the signs arc

reversed; the head of the thigh-bone may here be distinct-

ly felt in the pcrinseum. The extension in this case must
have an upward and outward direction: its reduction is

easier than in the preceding case. In returning the ball

of the bone into the socket, the surgeon must be careful

to act cautiously; too precipitate a reduction is apt to

push it again out of its place, and produce an upward
dislocation.

When the dislocation is forward upon the pubes, we
are directed by some surgeons to lay the patient on his

side, and support the thigh by means of a pulley fixed to

s ime point above the limb: the operator thus assisted is

to press the knee inwards. In the fourth kind of hip-dis-
location (over the ischiatic notch) the lenght of the limb
is not interfered with; but the accident ma\ he ascertain-
ed by the disappearance of the trocantcrs. Here the re-
duction must be attempted, by giving the bone an up-
ward direction, while the knee is pressed inwards. The
limb should not be used for some days alter the reduc-
tion.

The patella can onl) be dislocated upwards and down-
Wards by a rupture of its ligament or tendons; in this case

the bone will he drawn up, and assume the appearance o

fracture. It may however be luxated to one or the other

side. Fur reduction, the limb must be extended; and in

lateral luxations the edge of the bone a!, the greatest dis-

tance from the joint may be depressed, by which the op-

posite edge is elevated, and may be returned into its

place.

The tibia is very seldom luxated at the knee-joint;

when the accident happens, it is easily detected. In re-

ducing such a dislocation*, i he limb should be gently ex-

tended, and the bones replaced by the hand. Inflamma-
tion ought, with much solicitude, to be guarded against.

Dislocations of the ancle-joint arc xevy rare. Indeed
they are scarcely possible without a fracture of the end
of the fibula. In reduction an extension of the foot, even
with the leg, should be made, till the bones are readjust-
ed. Luxations of the tarsal bones are to be treated in a
similar manner. When the metatarsal bones and toes

are dislocated, the reduction is to be effected as in the
metacarpus and fingers.

Luxations of the spine, coccyx, ribs, and clavicle.

In consequence of the firm ligamentous connection of
the vertebral bones, dislocation seldom happens without
fracture. When it docs, it is almost invariably fatal.

When the coccyx is displaced, it may be generally felt

protruding. It is to be reduced by pressure with the
fingers. This bone is sometimes forced inwards, and
occasions much pain, tenesmus, and sometimes a sup-
presion of urine. In this case the finger is to be intro-
duced into the anus, and the pressure male outwards.
Dislocations of the ribs are exceedingly uncommon. All
that can be effected towards the reduction is to bend the
body backwards, in order to press out the rib.
When the clavicle is dislocated the end projects for-

wards under the skin, near its comhioii place of junction
with the breast-bone. The reduction is to be made by
pushing the protuded bone in with the fingers, while an
assistant pulls back the arms and shoulders. The arm
must afterwards be properly supported in a sling.

Luxations of the bones of the head andface.
When the cranial bones are separated, the head must

be supported by a bandage. If one of the nasal bones is
luxated inwards, it is to be elevated and reduced by in-
serting a tube into the nostril covered with lint. If the
luxation is outward, the bone is to be pressed in by the
fingers, and a double headed roller applied round* the
lace. To reduce luxations of the lower jaw, which are
not very unfrequent, the thumbs protected by a coverin-
of leather, are to be thrust as far as possible between
the jaws, and then the fingers being applied on the out-
side oi the angle of the jaw, attempts should be made
to bring it forward till it moves a little. It is then to be
pressed forcibly down.

Of amputation.
Than this, as it is now performed, scarcely any opera

tion in surgery is more simple and secure. To pr J,.,.'
the teguments, so as that they can be fairly bror.eht
over the stump, and properly to <i,N ,„. otherwise secure
the bleeding vessels, constitute the points of practice inamputating and, as we have previously shown rankamong the most important improvements in mo lorn J
gical practice. ' * U1

"

The following arc the general -directions for perform-
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ing atApution: The tourniquet is first to be placed on the
must convenient part of the limb for securing the larger
arteries; a circular incision is then to be made with the

amputating knife (fig. 71) or common scalpel, which is

to pass all round the limb, and go 'through the skin and
cellular substance; these arc next to be dissected away
from the muscles to such a distance as will allow the di-

vided edges of the integuments to come into contact over
the stump. The skin thus separated is to be drawn up
from the muscles, or turned bade upon them, and kept

by an assistant in this situation, while the operator now
makes another incision at the edge of the reflected skin,

beginning from beneath, and cutting in a circular direc-

tion down to the bone. The muscles are then to be sepa-

rated from the bone, as the skin before was from the mus-
cles, to such a distance, as to enable them afterwards

completely to cover the end of the bone. The whole mass
of flesh is then to be kept up from the bone by retractors

(fig. 72 and 73); the periosteum is to be divided all round

in the place where the saw is to be applied, but not at

all taken up from the bone: the saw (fig. 74) is now to

be used, and the bone divided with long firm strokes,

taking especial care that during this part of the opera-

lion the assistant holds the limb with steadiness. If

there have been any splinters of bone left they should

be immediately taken away with pincers (fig. 75). The
retractors are now to be removed; the principal arteries

drawn up, and tied free from the nerves. Some warm
wine, or other cordial, is to be given to the patient. The
wound is to be cleared of blood, the muscles and skin are

to be fairly laid together over the stump; adhesive plas-

ter and the requisite bandaging applied, the patient taken

to bed, and the wound treated in the common manner

(sec section on wounds). Unless any untoward circum-

stance arises, a complete cure will be thus made in the

course of a few weeks.

After this general statement of the mode in which am-

putation is to be performed, we might now be expected, as

in our accounts of fracture and luxation, to go over the

separate parts which at different times come to be ope-

rated upon. Such minuteness, however, would be incon-

sistent with our plan and limits, and we shall merely ob-

serve, that in all cases of amputation the above rules ap-

ply; that the surgeon must be determined byhis own judg-

ment respecting the particular point at which a limb

should be amputated; it will of course be regulated by

contingencies, but as a leading rule it may be observed,

what indeed is almost too obvious to require notice, that

in general as much as possible of the limb should be pre-

served.
.

When joints are to be operated upon in the way ot am-

putation, further directions ave necessary. Amputation

at the larger joints ought indeed, in every instance, if

possible, to be avoided;" for a wound in a joint is, as we

have already seen, invariably harzardous. When, how-

ever, in consequence- of abscesses in these parts, com-

pound fractures at the union of bones, caries, or other

diseases, it becomes necessary to amputate at the joints,

it will be necessary, after first securing the artery, to

make a circular incision, as in common cases of ampu-

tation; then on each side of the limb another cut is to be

made in a longitudinal direction, from the joint to the

circular incision, and parsing down to the bonej the liga-

ments of the joint are now to be divided, and the limb
removed. If during the operation any branches of ar-
teries have been divided, these are to be taken up or se-

cured, the wound is to he cleared of blood, and the mus-
cles and skin brought neatly and fairly together. The
union is to be effected by adhesive plaster and by pro-
per bandages.

Wounds or injuries of the head.

Among many erroneous and unfounded opinions, this

is by no means the most uncommon; that wounds of the

head are dangerous in proportion to the degree and ex-

tent in which the skull is fractured. *< It is the injury

of the brain alone which is dangerous," and « very of-

ten are so close, the connection and sympathy of all the

external and internal purts, that the brain is hurt by the

very slightest injury of the scalp or bone," while the

skull may be extensively injured, and the accident be

comparatively trivial. Affections of the brain from blows
or wounds of the head, are immediate or secondary; the

last are those which do not directly follow the injury

from which they proceed, but « make their slow insidi-

ous progress in the form of a disease." They are insidi-

ous, because they frequently arise to an alarming ex.

tent in consequence of a hurt which was at first deemed
slight, and scarcely deserving of notice. They are slow:

for a man, after reciving such an injury, shall perhaps

continue in seemingly perfect health for more than a

month, and shall at length fall a victim to the disorder,

which has all this time lain as it were in embryo.
«» One soldier, for example, shall have his temple graz-

ed with a ball, shall hardly know that he is hurt, or be

sensible for some time that he is indisposed; shall walk

about for six weeks apparently in perfect health, and

then all at once shall droop and fall low, become sick and

weak; shall at last fall into coma, or awaken in the most

dreadful struggling delirium, and then expire: and it

shall be found, that the pericranium is separated from

the skull, the skull itself black, and the dura mater in-

flamed, and oppressed, with pus. While, on the other

hand, another soldier in the same battle shall be so

wounded with a sabre, that the scalp, skull and all, shall

be cut clean away with a wound even of the brain itself,

and yet the patient escape; or which is more singular, a

soldier wounded with a musket-ball, which is left sticking

in the skull, with much depression, and many fracturfcs of

the bone, shall come to the hospital walking alone, shall

suffer the extraction of the ball, and all the incisions and

pickings of the bone which such a case requires; and shall

eat and drink heartily, sleep soundly, and suffer not one

bad symptom during the cure."

Most commonly, however, even in these secondary af-

fections of the brain, a certain degree of sickness, faint-

ness, and stupor, immediately follows the stroke, the

blow, or the fall, upon the head. From this state the

man revives very slowly; at length s<-ems to have regain-

ed his health, but after the lapse of some weeks perhaps,

the faintness, sickness, and giddiness, recur; then come

on fever, delirium, weight or pain in the head, and every

si{*n denoting a low inflammation of the brain: this state

at length comes to be succeeded by paralysis, insensibili-

ty, and death.

This disorder " is plainly a diseased dura mater, and

an abscess of the brain," almost sufficiently evidenced
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by the progress of the symptoms, but rendered doubtless

when oh i!io surface of the skull arises •• a small, soft,

puffy, regularly circumscribed tumour," not ofthe erysi-

pelatous kind, for that denotes a mere affection of the

s ah.', nor a soft and fluctuating tumour, for this may

proceed from blood poured out from one of the cranial

arteries.

«Thc trepan is in this case almost a hopeless opera-

tion, and yet it is to be tried." The intention of opera-

ting under these circumstances is, to discharge that

matter which collected either between the dura mater

and skull, or between this membrane and the actual

substance of the brain, gives rise to all the distressing

and alarming symptoms. When this last is the case, it

will be found necessary, not merely to trepan the skull,

but to pence the membrane. Such an operation will

usually for a time lessen the patient's sufferings; " but

often he is again oppressed, and sinks and dies; or if he

lives, great fungi sooner"or later shoot up through the

opening, and by these, as well as by blood or matter,

he is at last oppressed, and dies commonly in convul-

sions."

The danger in this last case seems to depend upon

the exposure of the brain by the operation; the surgeon

then will be careful not to multiply openings for the

discharge of matter, »• for the danger on one hand, viz.

by oppression and inflammation of the brain, is just

proportioned to the delay in opening the head; and on

the other hand the danger after the operation is just

proportioned to the number of holes."

The immediate injuries of the brain, as opposed to the

secondary affections above described, are divided by sur-

gical writers into those of compression and concussion.

Al man for example, receives a violent blow upon his

skull, which by its force shall press in part of the bony

defence of the brain directly upon the substance of this

organ: he immediately falls down in a state of stupefac-

tion; his pulse and breathing are oppressed, and he is

carried off insensible. Now all this injury ma^ arise

from a fracture of the skull, when the fractured b 'lie is

pushed in upon the brain; or it may succeed to a similar

degree of depression of any part of the cranium, even al-

though not the smallest degree of fracture shall have
been occasioned; indeed the fracture is not seldom a fa-

vourable circumstance. In cither case the affections

which follow result from compression.

Concussion is a kind of injury more obscure in its the-

ory, but not less fatal in iis consequences. It is an in-

ternal derangement of the bram. or of the nervous sys-
tem, which dissection cannot trace*, and which appears
to be a shock to the whole, rather than an injury to any
particular part of the organization.

in Ihe former case, that of compression, relief may be
gqiected from operation, but there is neither motive nor
list- 111 operating for concussion. In some instances of
the firim r, blood-letting is imperiously called for; in the
latter, to bleed is inevitably to increase the disease.

It is therefore absolutely necessary to decide early
respecting the precise nature of the injury. This dec;

-

lion, bowe\er, is not in every case eas) even to the sur-
geon who ma) have had frequent opportunities of tin

pa iv< observation. Most of the by mp uns which at-

tend compression likewise accompany concussions; and

the existence of depressed bone, which must form, at

least in part, a case of compression, is not always to be

detected by external examination.

In cases of an equivocal or undecided nature, where
it is imagined that compression may exist, although it is

not perceptible, it has been advised by a modern surgeon

to trepan in many different parts of the skull, in order

to ascertain and remove the cause producing the symp-
toms. "It often happens," says Mr. Benjamin Bell,

"that no external mark is to be met with to lead to the

seat of the injury; even after the whole head is shaved,
and examined with the most minute attention, the skin

will in various instances be found perfectly sound, with-
out any appearance either of tumour or discolouration.

A patient in such circumstances we suppose to be in great
hazard, from the brain being compressed in one part or
another; unless this compression is removed by an ope-
ration, he must, in all probability, die. In what man-
ner then is a practitioner to conduct himself? The situa-
tion is distressing; but still, in my opinion, there should
be no hesitation as.to the line of conduct a surgeon ought
to pursue, which should be quite the reverse of what is

almost universally adopted." This author, in another
place, adds, " it will be proper to perform the first per-
foration in the most interior part of the cranium, in which
it can with any propriety be made; and to proceed to
perforate every accessible part of the skull, till the cause
of the compression is discovered." Bcnj. Bell's System
of Surgery.

In cautioning against such practice as is here recom-
mended, we appeal to the unprejudiced judgment of the
reader, under the sanction of high authority. It is ob-
served by the celebrated Pott, " that symptoms of op-
pression are no good reason for cutting the integuments."
And Mr. J. Bell, in his comment upon the above obser-
vations, thus addresses his readers : " I must in a few-
words entreat you to consider whither this practice would
lead you. A boy is struck by another with a stone,
lies for many days bleeding at the nose, comatose, vo-
miting, and. with every bad symptom; his surgeons are
all the while advising the operation, his friends are
pleading for a respite, when the boy begins gradually
to recover, and in a few days is perfectly restored. Con-
sider," our author goes on to say, « if in any given
case, the patient lying oppressed, and having no mark
of injury outwardly upon the head, you should advise
the trepan; while a man who had studied more the com-
mon sense ofsurgery than the authorities ofschool-books
should prevent this unmeaning operation; and if in the
mean time the patient should be entirely relieved- what
would become of you? Or if you should be allowed to
perioral the operation, and were to find nothing wron/f.
what consolation would that hi •?"

Indeed while there is but one motive for applying the
trepan, \ iz. to relieve the brain from compression, whe-
ther that is from blood, matter, or depressed bone, the
principal care of the surgeon ought to be, not to perfo-
rate the cranium upon the mere suspicion "of something
lying somewhere." but on the contrarv, to be ever wiry
01 doing too m uch, rather than fearful of effecting too little
in the way ol operation. '

We cannot better coir lude this subject, than bv aeain
extracting the rules of practice from an author, 'whom,
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from :i sense of the rectitude anil value of his doctrines
antl precepts, we have often taken so much pleasure in

quoting. » If," says Mr. J. Bell, "there is an injury in

the scalp, a hurt of the skull, an internal separation of the

dura mater, or any injury which endangers inflamma-
tion of the brain; and if along with that kind of danger
there are actually symptoms which mark inflammation
of 1 lie brain; we try to prevent or moderate the inflam-

mation by bleedings. If there is a concussion, and the

patient lies oppressed, vomiting, with difficult breathing

and a slow pulse, (and this, it may be observed, is the

most frequent, direct, or immediate injury from a blow
or fall on the head.) we give opium, wine, and all forms

of stimulants. If there arc along with this oppression

external marks of injury after an accident, such as might
cause extravasation of blood, or depression of the skull,

in such case our duty is first to open the scalp, so as to

examine the skull, and next to trepan the skull, if it is

not. sound, with the hopes of relieving the brain." " If

there is blood, it is to be known only by guess, by hav-

ing opened the scalp at the place oi the blow, in the ex-

pectation of finding a fracture of the skull, and by next

trepanning the skull, in hopes of finding blood lying tip-

on the surface, of the brain. But still, if after opening

the skull the patient should lie comatose and oppressed,

it being plain he must die if not relieved; and if also from

the tension of ihe dura mater we suspect there is blood

ntider the membrane; we must venture to open it also,

in hopes of relieving the brain. If matter lying upon

the surface is the cause of compression, it will be known
by the previous symptoms, by quickness of the pulse,

headache, Hushed face, turgid eyes, corded feeling in

the head, and all the other signs marking an inflammation

of the brain. And if after all these symptoms, shivering,

languor, faintings, slight vomitings, and delirium, come

on. we arc sure of the case. If 1 here is found a fissure

of the skull, that fissure is not itself the cause of danger,

but it is the mark of that degree of injury which may
have produced extravasation: it also marks the place of

the violence, and points out where we should apply the

trepan. A fissure is not of itself a motive for trepan-

ning the skull; but if with the fissure the patient lies op-

pressed, then the oppression is the mark of danger, per-

haps from extravasated blood, and the fracture or fissure

of the skull marks the point on which we should apply

our trepan.

*< When the bones arc directly pressed down by the

blow, our way of proceeding is very plain; if the bones

are moveable, we raise them gently up; if they seem to-

lally disengaged, we pick them away; if the bones are

locked in with one another, and pressed under the sound

skull, we cut one angle with tiie trepan, and that enables

ns to raise the depressed bone. In all this operation we

should be gentle, and rather reserved; for when blood

has covered the whole skull, from the sagittal suture,

quite to the petrous bone, it has all been evacuated by
one single opening, and the patient saved. When there

has been pus generated in great quantity, end much of

the dura mater detached, one single perforation has
been sufficient. When pieces of skull have been appa-
rently so detached from their membranes, that they ha\e
seemed irretrievably lost, they have notwithstanding
lived and healed, especially in young patients; and often

when the depression has seemed so great that Ihe sur-

geon has neglected to raise it, or has been so difficult to

raise that he has forsaken it. the patienl has lived not-

withstanding the great oppression, and been restored to

perfect health."

Before making up.his mind on the proper treatment

of injuries of the head, the leader had better consult Mr,
Root, Mr. Abcrnetby, and the article on this subject in

Cooper's Dictionary.

Operation. The operation of trepanning will necessa-

rily vary, according to the circumstances of the case;

the followjng are given as the general rules of practice:

After the head is shaved, an incision is first to be made
through the integuments, in such a form as to enable tie

surgeon, when the operation is over, to bring the edges
of the wound as nearly as possible together; when the

part has been fixed upon for the application of the instru-

ment, so much of the skull is to be denuded of its peri-

cranium by a raspatory, (fig. 13) as will allow the tre-

phine (fig 14) to be fixed; a hole is to be made for the

perforator, of sufficient depth to fix the central pin of the

trephine, that the saw maj be prevented from slipping)

when the saw woi ks steadily and securely, thecinii.il

pin of the trephine may be removed; the saw is from time-

to time to be taken out of the groove, and cleaned b) the

brush (fig. 15\ During the progress of the operation,

the depth ol the groove ought to be examined; if one

part is a greater depth than another, the pressure to be

made principally on the opposite side. The operator

must often examine whether the piece is loose; when it

is perceived so, it must be snapped away by the forceps

(fig. 16) or levator (fig. 17), for the sawing should by
no means be continued until it is quite detached, lest

the membranes of the brain are injured. When, after

the piece of bone is extracted, the inner edges of the

perforation appear ragged, they are to be carefully

smoothed by the lenticular (fig 18). The depressed

portion of the bone is now to be raised with the levator:

if there are any parts of bone totally disengaged, they

are to be picked away, extravasated blood let out; and, as

above-mentioned, if blood or matter is contained under

the dura mater, this membrane itself is to be punctured.

From the extent of the fracture or depression, it is some-

times necessary to make more than one perforation: in

these cases they ought to be made to run into each other,

in order to prevent the necessity of dividing intermediate

spaces. After the objects of the operation arc accom-

plished, a pledget of lint, either dry or with some single

ointment, is to be laid on the wound in the dura mater

(provided that membrane may have been punctured): the

edges of the scalp are then to be brought up as nearly as

may be together, and another piece, of lint laid aloof the

outer wound; some fine linen is to be pUced over the

whole, and the parts secured by proper bandaging, or by

a common night-cap.

At every dressing the purulent matter is to be care-

fully absorbed by a sponge: the wound is to be treated

upon the same principles as wounds in general; and

should fungi arise out of its edges, we are, according to

their nature and extent, to attempt their removal by

caustic, by excision, or ligature.

Of inflammation, its characters and varieties.

Inflammation may be divided into ordinary, coustitd*
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tional, and specific; the first dep <i£ant for its production

Upon those susceptibilities which in a greater or inferior

degree are common to eve., indi\idual, the second pro-

ceeding from a peculiar tendency to disorder in some
constitutions, the last always arising from the applica-

tion of a particular exciting cause.

For example. To that kind of vascular irritation

which constitutes the inflamed state, and which has heen
the subject of inquiry in another place (see Medicine,
Sect. P/ilegmasiw), all are obnoxious, provided the ex-

citing cause acts with sufficient power: but those inflam-
mations that are called scrophulous, although immediately
excited by the same powers which are productive of com-
mon inflammatory action, will not in all individuals follow

upon the application of such powers; such then furnish
examples of constitutional inflammations. As an instance
of the third or specific inflammation, we may adduce the
venereal disease, either in its first introduction into the
system, or in several of its secondary stages.

As all these disordered states have something in com-
mon, while at the same time each is distinguished by its

separate characteristic, so the rules of treatment in re-

lation to them are both general and particular. Thus
the observations which apply to the management of a
common abscess (the result of inflammation), apply
likewise, to a certain extent, to one resulting from the
venereal virus, while the requisitions of this last are
further regulated bv the peculiarity of its exciting agent.

We shall first then treat of common, secondly of con-

stitutional* thirdly of specific, inflammations. For the

symptoms, progress, termination, and medical treatment

of inflammation, consult Medicine. It is the simple

surgery of this disorder afcne that remains to be noticed.

The local applications suited to Jl>e repulsion, or, as it

is technically expressed, resolution of 2H inflamed sur-

face, when the inflammation is of the active or sthenic

kind, are the different preparations of lead dissolved in

vinegar, mild expressed oils, or simple ointment. The
first of these is often most conveniently employed in the
shape of cataplasm, made by mixing the dissolved lead,

Goulard's extract for example, witli crumbs of bread.
This application ought to be constantly renewed, and
kept on the part cool. Lead is sometimes applied in

combination with simple ointment; this, however, is not
in general eligible, as the action of the lead is in some
degree blunted b\ uniting it with oily or unctuous sub-
stances.

Local blood-letting by leeches, or by cupping and sca-
rifying, is sometimes necessary, in order to reduce the
inflamed state; and all heating, or otherwise irritating,

applications to the diseased part, are to be assiduously
guarded against.

In passive, asthenic, or indolent affections of the in-
flammatory kind, it is sometimes necesary, even while
the inflammation continues in its first stage, to treat the
complaint with local as well as general stimuli. In these
cases we avoid cold applications, leeches, saturnine pre-
parations, &c. ami order warm and large poultices,
made with linseed and oil, frequently renewed, fomen-
tations, the infusion of white poppy, or of chamomile
flowers, and sometimes even volatile embrocations.
When the suppurative stage of active inflammation

has commenced, the repellent applications are likewise
vol. III. 80

immediately to be laid aside. Action is now not to he

checked, but encouraged; warm fomentations arc to be

applied; poultices made with bread and milk, with ».

small quantity of lard or simple ointment, are to be re-

sorted to; these are to he laid upon the part soft and

warm, and very frequently to be renewed. Sometimes

when the suppurative process seems too tardy and indo-

lent, it may be necessary to add to the poultices some of

the heating or stimulating gums, such as galbanum,

which may be made to unite with the poultice, by dis-

solving it in the white of an egg.

The completion of the suppurative process, or the full

formation of abscess, is known by the cessation of throb-

bing, and other symptoms of suppuration, and by the

pointing of the tumour, as well as its change of colour

from a whitish or yellowish appearance. Sometimes
when the tumour is not deep seated, the fluctuation of

matter is evident.

The methods of opening abscess are by caustic, by in-

cision, or by seton: the first, although still employed in

some species of tumour, is at present by no means in

common use; it is more painful and insecure than the

mode by incision. When caustic is employed, a piece of

sticking-plaster is to be laid on the tumour, with a hole

cut into it, into which the caustic is to be introduced, and
retained by plaster and bandage, until it has made an
opening through the integuments of the tumour, which,
generally, will not be till some hours after its applica-

tion. When an eschar is formed, some emollient oint-

ment is to be employed to soften and separate it.

When the knife is employed, all that is necessary to

attend to is, to avoid any considerable blood vessels, to

make the opening large enough to give free outlet to the
matter, and at the most depending part of the swelling.
When a seton is used, such an instrument as repre-

sented in fig. 1, may be threaded with glovers' silk, in-
serted at the upper part of the tumour, and passed out
at the under; and the matter of the abscess thus allowed
gradually to discharge itself. Dry lint, changed once
or twice a day, is the only dressing necessary in a com-
mon abscess.

When an inflamed part, instead of thus passing on
into suppuration, becomes gangrenous, the external ap-
plications are required to be of a stimulating nature;
such as solutions of sal-ammoniac, &c. in general, how-
ever, the arrestiag of gangrene is to be trusted to inter-
nal invigorating powers, and keeping the part clear and
clean. When mortified, parts lie deep, and are not
thrown off by the living energy of the surrounding sur-
face, it is often necessary to make incisions into the skin
for the purpose of removing thein.

Of ulcer. When the ischar or mortified part has been
separated, the sore remains in the form of a simple pu-
rulent ulcer, which is one of the most common objects of
surgical practice, the treatment of which is entirely re-
solvable into the means of assisting nature in her endea-
vours to procure proper and healthy granulations of
new flesh, in preventing morbid luxuriancy. and dispos-
ing to an even and clear cicatrization. Various methods
have been had recourse to, in order to accomplish these
objects, such as turpentine, w.irm simulating ointments
in conjunction with mercurial preparations;'as an exam*
pic of which, aud as the best application of the kind, w«
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may notice the common basilicon ointment of the shops,

with the red-precipitate powder. But the management
of obstinate ulcers has recently been abundantly facili-

tated by the employment of simple adhesive plaster,

which is cut into strips, and laid carefully, firmly, and
neatly, over the whole ulcerated surface; these, where it

can be used, to be assisted by bandage. This practice

was first generally introduced by Mr. Baynton, and has,

with justice, been ranked among the highest improve-

ments in modern surgery. At every dressing of an ulcer

thus treated, the sore is first to be cleansed by sponge and

warm water; if, notwithstanding the uniform pressure

of the plasters, fungous excrescences arise, they may be

touched, when dressed, with some kind of escharotic;

the edges of the ulcerated surface are then to be brought

up as near together as the loss of substance will admit

of; and the strips of adhesive plaster separately passed

over the sore, till it is entirely covered. Over this dres-

sing common cerate spread on linen may be laid, and

the bandages then applied. When the ulcer is attended

with much inflammation and swelling, the management
of it for a time is to be solely entrusted to warm and
stimulative poultices. One of the most efficacious mate-

rials of which these may be constituted, and one of the

best applications to obstinate ulcers of the leg, which

are often attended with erysipalatous inflammation, 'is

the grounds of stale beer.

Thus far of ordinary inflammation and its consequen-

ces: we now proceed to treat of this state as connected

with, or modified by, a peculiarity of constitutional dis-

position. These kinds of inflammation are peculiar

in their nature, and confined to certain parts of the

system. Thus, inflammatory disorders of a scrophu-

lous kind invariably affect secretory surfaces and can-

cerous inflammations* which are nearly allied to scro-

phulous, arise always in glandular parts. Suppose, for

example, the breast of a female to be subjected to the

causes of inflammation, the operation of such causes, if

applied at a certain time of life, or under circumstances

of cancerous predisposition, will end in the production of

true cancer; the nature of the inflammation from the

first being peculiar: while under circumstances of free-

dom from the cancerous tendency, an equal degree of ac-

tual inflammation may prevail in the breast, without

having any peculiarity in its nature and progress, or

without demanding a specific mode of treatment. Fur-

ther, even in an individual predisposed to cancer, inflam-

mation of apart which is not glandular, will, by conse-

quence, not be cancerous. What, therefore, we have de-

nominated constitutional inflammations, are inflamma-

tions of certain parts, and thus branch out into distinct

diseases. We shall here only notice the two principal

inflammations from a scrupulous diathesis, although ev< ry

secretory surface is obnoxious to the affection; these are

white-swelling of the knee-joint, and lumbar, psoas

abscess.

White -swelling. This disorder is most frequent in the

knee joint, and indeed the name is usually made to denote

a disease of this part.

Symptoms. Pain in the joint, especially on motion, or,

when it is in a bent position, swelling, which gradually

augments, with an enlargement and varicose appearance

of the cuticular veins; while the joint swells, the parts

2

below become either diminished or affected with an (Ede-
matous enlargement, partial suppurations, which break
and form abscesses at different points; gradual decline of
the patient's health, hectic fever. Sometimes the pain is

more confined, and it is often then more acute; at other
times the pain and swelling are from the first diffused
through the whole extent of the joint.

Causes. White-swelling is a scrophulous inflammation.
In those cases in which the enlargement of the joint com-
mences with the pain, the pain itself being more diffused,
the primary affection seems to be an inflamed state of
the capsular ligament; in other cases the disease is per-
haps originally seated in the bones. Mr. B. Bell has de-
scribed these different species by the names of rheumatic
and scrophulous; but the fact is, that they both depend
upon the scrophulous diathesis: and it has been well ob-
served by an able writer, « that between acute rheuma-
tism and white-swelling, there is no sort of analogy,
neither as to their causes, their symptoms, their termi-
nations, their proper method of cure, nor any thing else."
Dr. Herdman on White-Swelling.

Treatment. Both in the medical and surgical treat-
ment of all scrophulous inflammations, it must be recol-
lected that they partake more of the asthenic than the
opposite character. Thus in white-swelling, however
violent the inflammation, or urgent the pain, blood-let-
ting, general or local, is seldom or never adviseable.

Blisters, warm fomentations, and bathing, volatile lini-

ment, the counter irritation of caustic issues, mercurial
friction, nourishing, but not irritating, diet, good air.

When suppuration has taken place, "soft and easy
dressings," warm poultices, small doses of calomel with
opium. Cicuta? Amputation of the limb, which is often
the only resource of the surgeon, yet it is not indiscri-

minately advisable, on account of the patient being, in

some instances, too feeble and diseased to admit of the

operation.

Of lumber or psoas abscess.

Symptoms. Pain in the loins, which does not, as in

lumbago, affect the muscles of the loins generally, but

passes rather upwards in the direction of the spine, and
downwards in an oblique direction, towards the inner
part of the thigh. After the existence of this pain, for a

longer or shorter period, marks of suppuration come on,

and a tumour gradually appears in the groin. This is

to be distinguished from hernia by a recollection of the

preceding symptoms, and by the flaccidity and fluctu-

ating feel of the swelling.

Causes and seat. This disease appears to be an in-

flammatory affection of the vertebral ligaments, occa-

sioned by sudden alterations of temperature, blows, or

any violence done to the part, and other causes of in-

flammation: It terminates in suppuration, which runs

along the sheath of the psoas muscse, and thus appears

in the groin.

Treatment. This, to be effectual, ought to commence
with the commencement of the disease. When matter

has formed to any extent, the malady is highly danger-

ous. Blisters to the loins, volatile embrocations; very

small doses of calomel, with opium or hyoscyamus.

When a tumour has formed in the thigh, which conti-

nues to increase, it is to be opened. During the subse-

quent discharge, the patient's strength is to be carefully
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supported, by nourishing diet, wine, opium, bark, and

pure air.

On the subject of white swelling and psoas abscess,

consult Mr. Abernethy's works.

Uf cancer. Cancers, previously to their appearing in

the form of ulcer, are termed occult. An occult cancer

is a schirroua swt lling of a gland, attended with lanci-

nating pains, which state of parts often exists for some

time before ulceration or open cancer is produced; this

last, however, sometimes appears without any previous

schirrosity. The symptoms of cancer will be best de-

scribed by tracing the usual progress of a cancerous

breast. A small knotty tumour is generally first per-

ceived on some part of the mamma; this continues nearly

in the same state, perhaps, for some months: it at length

increases, and a pain is felt to proceed from it towards

the axilla; the integuments gradually become discolour-

ed, and at length nlceration is formed.

Causes and peculiarities. There has been much dispute

whether cancer be a disease of parts merely, or of the

system: all, however, that ought to be understood re-

specting the general nature of cancer, is, that a sus-

ceptibility, as we have above endeavoured to explain,

exists in some habits, and especially at certain periods

of life, to this malady, which in such habits may be in-

duced by the same causes which occasion common in-

flammation. The usual time for the formation of can-

cerous mamma is when the menses disappear. Previous

to this period, swellings of the breast assume more of

the scrophulous character.

Treatment. Cicuta has been much extolled as a remedy

for schirrus; faith in its virtues are, however, gradually

declining. It may be combined with small doses of calo-

mel. Mercurial ointment to the part, volatile embroca-

tions, not too stimulating. Lacassafoetida has been em-

ployed as a lotion in occult cancer with seeming benefit.

If the disease advance, no cure can be expected but from

operation, which should be had recourse to early, pre-

viously to the extension of the disease into the contigu-

ous glands.

Operation. If the skin be sound, a longitudinal or

transverse incision, according to the shape of the tumour,

is to be made with the scalpel along its whole length, at

a small distance from the nipple; this incision is to pass

through the skin and cellular substance, and while the

patient's arm is extended, the mamma is to be carefully

dissected from the integuments and pectoral muscle; all

the glandular substance should be detached, although

only a part be the seat of the disease. In closing the

integuments after the completion of the operation, the

twisted suture may be employed, assisted by straps of

adhesive plaster; a pledget of simple ointment is to be

laid over the part, covered by soft linen or tow, and the

dressings are to be retained by appropriate bandage.

When the operation is performed, after the existence

of the disease for some time in an open state, it will of-

ten be necessary to cut away a considerable portion of

integument: the incision may, in this case, be made of

an oval form; and if the axilliary glands be found schir-

rous, the scalpel should be carried on full into the arm-
pit, and the indurated bodies carefully dissected out.

When the operation is over, the divided edges arc to be

brought up as nearly together as possible, and dressings,

and bandages applied, as in other similar wounds.

Venereal affection.

The venereal disease is an example of that species of

inflammation which we have called specific. It appears

in two forms. To the one is more generally applied the

denomination of syphilis; the other is called gonorrhoea

virulenta. These affections are imagined by some to

originate from the same specific poison; by others, the

cause productive of true syphilis, and that occasioning

gonorrhoea, are supposed to be of a different kind. This

last is perhaps the best founded opinion, viz. that the

matter which, applied to the genital organs, produces a

discharge from the urethra, called gonorrhoea, is not

capable, under any circumstances, of producing true

venereal chancre.

Symptoms of gonorrhoea. A peculiar itching and

smarting sensation about the extremity of the urethra,

attended with some feeling of stricture or tightness; this

is succeeded by the appearance of mucus about the ex-

tremity of the penis, which soon increases in quantity: it

is generally of a brown appearance, is attended with

more or less smarting upon discharging the urine, and
with nocturnal erections. Sometimes the lymphatic

glands of one or both groins become inflamed, enlarged,

and thus form bubo. The time at which the symptoms
of gonorrhoea make their appearance is variable: some-
times the disorder will follow impure coition in the space

of a few hours; at others it will be several days.

Treatment. In the first and inflammatory stages, de-

mulcents largely drank, such as decoction of linseed, so-

lution of gum arabic, tragacanth, &c. Mild purgatives,

such as manna and senna. Opiates at night. Bathe
the penis in warm milk and water. Saturnine lotions.

If from the too precipitate or early use of astringent in-

jections, or from other causes, the inflammation extends
itself to the testicles, causing pain and swelling of this

part (hernia humoralis,) the scrotum is to be supported
by bandage. Leeches are to be applied should the inflam-
mation be violent, and the testicles are to be preserved
constantly moistened with a solution of sugar of lead, or
some other saturnine preparation. For the swelled
glands, friction with mercurial or common ointment and
camphor. Volatile embrocation. If the inflammation
cannot be repelled, the suppurative process to be solicit-

ed by bread and milk poultices. If every symptom of
the disorder go off, with the exception of a white mucous
discharge from the urethra, which continues notwith-
standing the use of astringent injections, give tincture of
canthrarides in gradually augmented doses, which will

be for the most part found more efficacious than the bal-
sams generally employed for this purpose. Should still

the discharge continue, and, from the unusaul appear-
ance in the stream of urine, a stricture in some part or
parts be suspected, introduce bougies.

Symptoms of syphilis. True syphilis is perhaps inva-
riably introduced into the system through the medium of
chancre, unless in cases where it is transmitted from
parents to children. Chancre is a small ulccrat-d sore,
occasioned always by contact or coition. This, when it

appears on the penis, is frequently followed by an in-
flammation and enlargement of one or both groins; these,
if neglected, pass on to suppuration; ulcers- on the ton*
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sils succeed, with eruptions of the skin, especially about

the roots of the hair; at length come on pains in the

bones, which are often highly excrutiating, and although

sometimes taken for, arc to be distinguished from, rheu-

matic swellings, by their being rather in the centre of

the bones, anil deep seated, than in the joints, and su-

perficial; by their not being accompanied with fever

equivalent to the violence of the pain: by the absence of

that general swelling of the soft parts which attends

rheumatism, and sometimes by a circumscribed swelling

extremely painful growing up from the bone. When
any doubt exists respecting the nature of those ulcers in

the tonsils, throat, &c. which are suspected to be vene-

real, they may generally be decided such by their pecu-

liar coppery appearance: they are likewise, in general,

more circumscribed than other ulcers, and their edges

have a peculiar callosity.

Treatment. Mercurials given in such a form, and in

such quantity, that what is called an alternative kind of

action shall be for some length of time maintained in the

system, without occasioning salivation, is an effect from

mercury, which appears always to defeat its own object.

Chancres on the penis may, if the application be made to

them a very short time after their production, be totally

destroyed by caustic, and the absorption of the virus and

consequent disease thus prevented. When the swellings

in the groin are first perceived, they are to be kept from

enlarging by the vigorous application of mercurial oint-

ment, which, if not inconvenient, is perhaps the best and

surest mode of introducing this medicine into the gene-

ral habit. For other preparations of mercury, see Ma-
teria Medica and Pharmacy. With respect to the

time of continuing mercury, it may perhaps be laid

down as a general rule, not to discontinue the medicine

until two or three weeks after the apparent discontinu-

ance of the disorder. Secondary affections, from the

venereal action not having in the first instance been en-

tirely subdued, are extremely frequent, and are always

formidable. Opiates, sarsaparilla, and, recently, ni-

trous acid, have each been judged specifics for venereal

affection; but it is now pretty generally supposed that

they merely act as auxiliaries to mercurials.

There are some other affections that were not noticed

in the article Medicine, which depend upon a specific

poison, and which, though constituted by a species of

cutaneous rmllammation, are not, like the exanthemata

of authors, preceded or accompanied by febrile irritation.

The cutaneous eruptions which require to be noticed

here, are the annulus repens, the tinea, and psora.

Mnulus repens, ring-worm. This is a prurient erup-

tion formed in a circle; it affects children, and is thought

to be constituted by small insects. These animalcule

Dr. Darwin supposes may be rather the effect than the

cause of the eruption.

Treatment. Metallic or vegetable astringents in so-

lution, such as nut-galls or white vitriol. The white

precipitate ointment is perhaps equal, if not superior,

in efficacy, both in this and the two following complaints;

the head to be covered during the cure with an oil-skin

cap.

Tinea, scald head. This eruption commonly breaks

out about the roots of the hair; it appears in small ul-

cers, which at times sprcM over the whole head, and
produce friable crusts.

. The secretion of the contagious matter, upon which
this disorder depends, is generally excited by poverty of
diet, uncleanliness, and other mismanagement of infants.

Treatment. Shave the head; wash the surface first

with warm water and soap; white precipitate ointment;
tar ointment; a solution of corrosive sublimate; generous
diet, cleanliness; small doses of calomel.

•TV*. B. A milder disease than tinea often breaks out
on the face and head of very young children: this (crusta

lactea) is not infectious. It is to be treated by keeping
the child clean, cool, and much in the air; and by sprink-

ling the eruption with calamine powder, if necessary,

which is likewise the best application to those excoria-

tions of the ekin which are apt to break out about the
genitals of infants.

Psora, itch. «• Small pustules with watery heads, ap-

pearing first on the wrists and between the fingers."
" There are two kinds of itch, that which appears be-

tween the fingers and the joints of the knees and elbows,

and that which is seldom seen in these places, but all

over the other parts of the body. The latter is seldom
thought to be the itch, as it does not easily infect even a
bedfellow, and resists the usual means of cure by brim-
stone." Darwin.

Treatment. Sulphur ointment; mercurial corrosive

sublimate in a very weak solution; white precipitate

ointment; sulphur taken internally.

Of indolent tumour.
Tumours which are not necessarily or in their origin

attended by inflammation, are called indolent; these

morbid enlargements of parts are principally seated in the

cellular membrane: they ar« differently named, accord-

ing to the nature of their contents. When the swelling

is made up of a substance of the consistence of fat, it is

denominated steatomatous; if of a firmer consistence, a

sarcomatous tumour. When it is filled with a substance

about the consistence of honey, the enlargement has

been called a meliceratory tumour. The name athero-
matous is applied to those swellings which are consti-

tuted by a substance of a harder kind. Sometimes the

contents of tumours are formed of a coagulable fluid,

when they are termed hydatids. Ganglions are swel-

lings in the bursamucosse of joints.

'these tumours may be removed by making an open-

ing with a lancet, if their contents be of a fluid nature,

evacuating such fluid, and afterwards removing their

sac. If the contents of the tumour are solid, they are

to be extirpated by making a longitudinal incision

through the integuments, and removing the tumour by

the point of the finger, or any convenient instrument

that is blunt.

Of ncevi materni, corns, warts, and polypi.

When those marks on infants which are fancifully at-

tributed to impressions made on the mind of the mother

during pregnancy do not rise above the level of the skin,

they are not of course the subjects of surgical operation.

Sometimes, however, these appear" in the form of sarco-

matous tumours, firm, prominent, and fleshy: in these

cases the swelling may be cut out. If any considera-

ble arteries run into it, these are to be taken up, and

the skin that remains, brought over and united by
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adhesive plaister. If the tumour be connected with the

sound parts by a narrow neck.it will generally be advi-

sable to destroy it by making a ligature, round its neck.

Corns are formed by a thickening and hardening of

the external skin from pressure. They are to be treated

by first bathing the feet in warm water, and then paring

off as much of the swelling as can be done without giving

pain. This operation is to be frequently repeated; some

simple ointment may be laid over the corn, and all pres-

sure avoided as much as possible.

Warts are to be removed by applying to them fre-

quently any mild escharotics, such as a solution of blue

vitriol, of crude sal ammoniac, &c. Sometimes astring-

ent substances will make them subside, such as nut-galls:

hence the common practice of applying ink to these ex-

crescences.

Polypi are indolent tumours found in various parts of

the body, as the nose, mouth, throat, vagina, uterus, and

rectum. When, notwithstanding the use of astringent

solutions, such as of alum, vinegar, &c. they continue to

grow, become painful and troublesome, they are to be

extirpated by the knife or scissars, when the roots of the

tumour can be commanded, otherwise by tearing them

up with forceps, fig. 3.; or, which is much less painful,

while it is more secure, by ligature, of wire, of catgut,

of silk, &c. The ligature is to be passed double over

the tumour, and carried to its root by the fingers, split

probes, fig. 4. or rings, fig. 5. The ends of the liga-

ture are to be now introduced into a canula, fig. 6. which

is to be pushed along the opposite side of the tumour, till

its end reach the root of it, when the ligature is to be

drawn with some tightness, and fastened to the canula,

which is to remain in the passage; the ligature is to be

daily tightened till the polypus drop off. When the po-

lypus is in the throat, the ligature should be applied

through one of the nostrils.

Diseases of the bones.

Bones, like the soft parts, are subject to inflammation,

which often terminates in caries, or a kind of gangrene,
forming the disease called spina ventosa, or gangraena
ossis. This seems to be ascrophulous affection.

Symptoms of spina ventosa. Dull heavy pain follow-

ing perhaps a blow on the part, or originating without
any perceptible exciting cause: lameness and sensation

of weight in the affected limb: after the continuance of
these symptoms for some time, without any appearance
externally to indicate disease, the integuments, suddenly
perhaps, will become pained and swelled. This arises

from the matter having made its way through from the
interior of the bone to the periosteum.

Treatment. After the abscess has been opened, let the
parts be kept constantly clean and dry. In some cases
it is necessary to apply the trephine, in order to remove
the part of the bone that has become carious. Assidu-
ously attend to the restoration and preservation of the
constitutional excitement and health. Bark, steel, very
small doses of calomel, good air, nourishing diet, chiefly
of animal food.

The friabilitas and mollifies ossium. The. one disorder
constituted by a disposition in the .bones to be broken or
injured from the most trifling exertion; the other, by a
want of due firmness and hardness in the bone, are occa-
sioned by disordered action in the secretory or absorbent

vessels of these organs. Tlioy are alone to be remedied

by internal strengthening remedies, suited to the nature

of the prevailing malady.

The venereal node, as to its immediate cause, is obscure;

the external swelling, with which after a time it is cha-

racterized, appears 'to be occasioned by an extension of

the periosteum. Sometimes the pain of these tumours is

mitigated by dividing the periosteum.

Among the diseases of the bones is often classed an af

fection which is very common, espescially to young chil-

dren, viz. a loss of power in the lower extremities, con

sequent upon a displacement of some part of the honey co-

lumn of the spine. This, in fact, appears to be a disease

of the ligaments. The frequency of this complaint in

young children it is important to recollect, as the treat-

ment, to be effectual, ought to commence early, and in its

origin. Unless attended to with care, it is apt to be mis-

taken for a nervous or common infantile indisposition.

Symptoms. An unusual backwardness in walking, lan-

guor, listlessness, a tendency to hectic, and lastly, a feel-

ing of protuberance or curvature in some of the spine.

Treatment. A seton in the back near to the disorder-
ed prominence, chalybeates, small doses of calomel, as in

other scrophulous affections. Nourishing diet, cleanli-

ness, air.

Of venesection and artcriotomy.
Blood-letting from the arm is an operation so simple

and familiar as hardly to require notice. The ligature
that is used for the purpose of stopping the venaf circu-
lation should consist of broad tape; this is to be firmly
bound round the arm about an inch or two above the joint
of the elbow; the intermediate space between this and the
bend of the joint is in general the most convenient for
introducing the lancet^ The surgeon is to make choice
of that vein which rolls least under the skin. The median
basilic, although not always the most prominent, is usu-
ally chosen, both on account of its being less apt to slip
from under the lancet, and because there is less danger
of injuring any cutaneous nerves than when the cepha-
hes are opened. The artery being felt to pulsate below
is not to be regarded as an objection; for transfixing the
vein under any circumstance should be carefully guarded
against; and unless the instrument be thus carried through
the opposite sides of the vessel, the artery, even if conti-
guous, must necessarily remain uninjured. In perform-
ing the operation, the thumb of the left hand is to be
pressed firmly on the vein to be opened, a little below
where the ancet is to enter; the instrument then being
opened at about right angles, is to be laid hold of about
Halt way down its blade; the surgeon is to rest his hand
on the patient's arm, and to make the opening in the vein
in somewhat of an oblique direction. When sufficient
blood has been withdrawn, the ligature is immediately
to be taken off, the arm cleaned with sponge and *atcr,
a dossil of lint, or piece of linen doubled, laid neatly
over the orifice, and the tape bound over this in such a
manner as to interfere as little as possible with the bend
ol the elbow.

When it is found impossible to bleed in this part of the
arm, one of the veins may be pierced between the elbow
and wrist. In this case the tape of course should bebound round below the joint.

When bleeding is required in the neck, the thumb is to
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be firmly pressed upon the external jugu'ar about an
inch below where the opening is to be mad .

II* venesection be required in the ancles or feet, a liga-

ture is to be hound round a little above the ancle joint;

the veins of the feet are usually prominent and superficial.

The one that is most so to be made choice of. Adhesive
plaister is to be laid over the orifice when the operation

is over.

Jlrtiriotomy is only practised on the temporal artery.

In opening this artery it is generally advisable first to

divide the skin which covers it, before the lancet is intro-

duced: tht artery is then to be opened in the same man-
ner as a vein: the discharge of blood may generally be

stopped by cutting the artery directly across, suffering

and it to retract. Bandages have likewise been contrived

for stopping the flow of blood, one of which is represent-

ed in fig. 7.

Topical bleeding.

Leeches, scarifications of the skin with the point of a

lancet, and cupping, arc the means employed for topical

bleeding. Cupping is performed by the scarificator and

cupping glasses; the scarificator is an instrument so con

structed, as, by means of a spring, several lancets are

made to apply at one time to the vessels of the skin; over

these [junctures the cupping-glass is to be evenly placed,

the air of which has been rarified by heat, as by burning

a piece of paper dipped in spirits, and placing it in the

bottom of the glass; the blood from the wounded vessels

will immediately rise and flow into the glass. When it

is required to take more blood than will fill one glass,

the surface nf the wound is to be bathed in warm water,

wiped dry, and the second vessel immediately placed over

it in the same manner as before.

It has been observed, that the flow of blood is facilitat-

ed in some instances by placing the cupping glasses over

the surface to be scarified previously to the application

ot the scarifying instrument; and dry cupping is some-

times practised, in which, by the mere use of the glasses

without the scarificator, a quantity of blood is diverted

from other parts without being discharged.

Leeches are most easily applied by confining them un-

der a wine glass; it is thought that these animals fix more

readily if the surface be previously rubbed over with

milk, or cream, or sugar.

Issues.

The most usual parts of opening an issue are on the

fore part of the humerus, the hollow above the inside of

the knee, the nape of the neck, the spine or between the

ribs; in the two former places the pea or blister issue is

commonly used, in the others the cord or seton.

A blister issue is made and kept up by the common

blistering plaster being first applied, which is followed

by the daily use of cantharides ointment. The pea issue

is sometimes made by caustic, but more commonly, and

much better, by pinching the skin up, and cutting it

through, making a wound of sufficient size to receive

the common issue pen; this is to be daily removed, a

fresh pea put into the wound, and thus a purulent dis-

charge will be excited and maintained.

The seton is to be made with the seton needle, (fig.

^8.) threaded with cotton or silk, this is to be pushed into

the skin, and carried out at some distance, passing the

instrument fairly through; and a few inches of the silk

or cord that may be employed is to be left hanging out
from the orifices; the cord is to be daily drawn out and
renewed.

Diseases of the eyes.

Inflammation of the eyes is of two species; the one
called by systematics, opthalmia membranarum, inflam-
mation of the membranes of the eye; the other, nptha\-
mia tarsi, inflammation of the eye-lid; the latter is a
glandular and scrophulous affection. Membranous in-

flammation is to be subdued, by saturnine lotions, by
bleeding with leeches on the temples; and if the disorder
be violent, and the inflamed vessels very turgid, by cut-
ting the vessels across upon the eye. Light, and all

oth«r sources of irritation, it is hardly necessary to ob-
serve, should be kept from the eye as much as possible.

Opthalmia tarsi is best treated by rubbing over the
lid, when the eye is closed, some one of the active mer-
curial ointments, of which perhaps the most efficacious is

the ung.hydrargyri nitrati of the London Pharmacopeia.
Membranous inflammation, if violent or long continued,

is apt to be followed by specks on the cornea; these may
sometimes be removed by absorbent remedies, local or
general, such as calomel thrown into the eye through a
quill, or small quantities taken internally so as to produce
a very gentle mercurial action in the system. Sometimes,
when the speck on the cornea is very prominent, it may
be removed by a small knife. When the membranous
excrescence termed pterygium, spreads from the white of

the eye over the cornea, a scarification should be made
through it entirely round, and at a little distance from,

the circumference. After the hemorrhage has subsided,

a saturnine lotion is to be applied to the eye.

Inflammation now and then terminates in an abscess

of the eye, which confounds the tumours, and destroys

vision; in this case the matter must be evacuated by an

incision into the cornea. Ulcers of the eye may arise

from the same causes, constitutional or local, that occa-

sion ulcers in other parts: the general principles of

treatment must likewise be the same.

The aqueous humour of the eyes sometimes accumu-

lates inordinately, and constitutes a kind of dropsical

swelling of the organ; this disease is to be distinguished

from abscess by the manner in which it has been pro-

duced, by the patient remaining more or less sensible to

light, and by the pupil contracting. Dropsy of the eye

may be remedied in its early stages by puncturing the

under edge of the cornea, or by piercing the schleratic

coat just behind the iris. After the operation, saturnine

and astringent lotions are to be used.

It is sometimes necessary to puncture the eye, in or-

der to discharge blood that may have been extravasated

from its vessels and remain unabsorbed.

When the eye has been cancerous, the whole of it is

to be dissected out, free from the lids, if the operation

is performed before these parts have become diseased.

Cataract .This is a disorder either of the crystalline

lens or of its capsule, preventing the rays of light from

falling upon the retina. Cataract usually commences

by a dimness of visioD, followed by the sensation of par-

ticles of dust floating before the eyes, which is at length

succeeded by almost total blindness. This disorder is

usually without, but is sometimes accompanied with
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pain. It is distinguishable from the gutta serenaby the

opaque appearance of the lens, which in the last disor-

der is not present. In gutta serena the pupils do not

contract in a strong light; in the cataract, the contrac-

tion of the pupil usually remains. Whether the capsule

merely, or the body of the lens, is affected, it is not easy

to ascertain.

In the commencement of the cataract, advantages has

sometimes been experienced from small doses of calomel,

hyoscyamus; cicuta and electricity have each been used

with supposed benefit. When the disorder is confirmed,

it is only to be removed by an operation, by couching or

extraction, by forcing the opaque lens down into the

vitreous humour, or by taking it entirely out.

Of couching. " The operator is either to be seated

with his elbow resting upon the table, or, which is pre-

ferred by some, he ought to stand resting his arm upon

the side of the patient. The eye being fixed by the spe-

culum, (fig. 19.) or in such a manner as to allow the

whole of the cornea and a small portion of the scleortic

coat to protrude, a couching needle, (fig. 21.) is to be

held in the right hand in the manner of a writing pen, if

the left eye be the subject of the operation; the ring and

little fingers are to be supported upon the cheek or the

temple of the patent; the needle is to be entered in an

horizontal direction through the sclerotic coat, a little

below the axis of the eye, and about one-fourth of a line

behind the edge of the cornea, so as to get entirely be-

hind the iris, to prevent that substance from being

wounded. The point of the needle is to be carried for-

ward till it be discovered behind the pupil. The opera-

tor is now commonly directed to push the point into the

lens, and depress it at once to the bottom of the eye, but

in this way the lens either bursts through the capsule at an

improper place, or it carries the capsule with it, tearing it

from the parts with which it is connected. Instead of this,

the neodle ought first to be pushed into the lens near its

under edge, as Dr. Taylor advises, and then carried

some way down into the vitreous humours, so as to clear

the way for the lens. It is then to be drawn a little

back, and carried to the upper part of the capsule; when,
by pressing upon it, the lens, if solid, is to be pushed
down by one, or if fluid, by several movements, to the

bottom of the vitreous humour. It should then be push-

ed downwards and outwards, as Mr. Bell directs, so as

to leave it in the under and outer side of the eye; where,

in case it should rise, the passage of the light would be

little obstructed. The needlels then to be withdrawn,
the speculum removed, and the eye-lids closed; and
a compress soaked in a saturnine solution to be applied

over them." It is not advisable, in general, to remove
the dressings till about eight or ten days after the ope-
ration.

Operation of extracting the lens. « The operator takes
the knife, (fig. 23.) and holds it in the same way as he
does the needle for couching; he then enters the point of

it with the edge undermost into the corneal about the dis-

tance of half a line from its connection with the sclerotic

coat, and as high as the centre- of the pupil; he is then to

pass it across the pupil to the inner angle in an horizon-
tal direction, keeping (lie vi\gv a little outwards, to pie-

vent the iris from being cutj the noint is then to be push-

ed through opposite to where it entered; the under Iialf of

the cornea is next to be cut, and the same distance from

the sclerotic with the parts at which the point of the.

knife went in and came out from the eye. In cutting the

under half of the cornea, the pressure of the speculum

upon the eye should be gradually lessened; for if the eye

be too much compressed, the aqueous humour, with the

cataract and part of the vitreous humour, are apt to be

forced suddenly out immediately after the incision is

made. The operator then takes a flat probe, and raises

the flap made in the cornea, while he passes the same

instrument, or another probe, (fig. 24.) rough at the ex-

tremity, cautiously through the pupil, to scratch an open-

ing in the capsule of the lens. This being done, the ej a

should be shaded till the lens be extracted, or the eye-

lids are to be shut, to allow the pupil to be dilated as

much as possible; and while in this situation, if a gentle

pressure be made upon the eye-ball, at either the upper or

under edge of the orbit, the cataract will pass through

the pupil more readily than it would do when the eye-

lids are open. If the lens cannot be easily pushed
through the opening of the cornea, no violent force

should be used, for this would tend much to increase the

inflammation. The opening should be enlarged so as

to allow the lens to pass out more freely. When the

cataract does not come out entire, or when it is found to

adhere to the contiguous parts, the end of a small flat

probe or a scoop, (fig. 25.) is to be introduced, to re-

move any detached pieces or adhesions that may be
present. The iris sometimes either projects too much
into the interior chamber, or is pushed out through the
opening of the cornea. When this happens, it is to be
returned to its natural situation by means of the probe
already mentioned. Sometimes the opacity is not in the
body ol the lens, but entirely in the capsule which con-
tains it. The extraction of the lens alone would here
answer no useful purpose. Some practitioners attempt to

extract first the lens and then the capsule by forceps;
others the lens and capsule entire." The after treat-
ment is to be the same as in couching.
A difference of sentiment prevails respecting the supe-

rior eligibility of the one or the other of these operations.
Among the surgeons of London, the extraction is princi-
pally advised.

Ofjistula lachrymalis.
An obstruction ot the lachrymal sac or duct consti-

tutes this disease; it is divided into four stages; the (irst
is constituted by a mere dilatation of the sac, and is char-
acterised by a tumour between the inner corner of the
eye and the nose, attended with a discharge of tears
and mucus over the cheek, the integuments being entire,
and as yet free from inflammation. In the second stage
the swelling is larger, the skin inflamed, and out of the
puncta lachrymalia may be now pressed a yellowish pu-
rulent fluid. The bursting of the skin forms the third
stage of the disorder; in the fourth, the passage from the
sac into the nose is obliterated, its inside being ulcerat-
ed or fungous, and the bones being carious; it is only then
to this last stage that the term fistula can with proprie-
ty be applied.

It has been attempted, by the introduction of a probe
(fig. 27.) Worn one of the puncta lachrymalia into the
nasal duct, to overcome the obstruction "without woojld-
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in£ ^ lC integiimcnti: tlic injection of astringent fluids

has likewise been proposed by means of a s)iinge, (fig.

28.) the pipe of which is also to enter one of the puncta;

but these operations are scarcely practicable, and all per-

haps that, in the first period of the disorder, ought to

fee attempted, is frequent -pressure with the finger on the

tumour; when the disorder advances, and the tumour

threatens to hurst, an opening should be made into it

with a small scalpel, beginning the incision a little above

the line from the angle of the eye to the nose, and lajing

the sac fairly open; the contents of the tumour are then

to be pressed out; and by some surgeons we are directed

to search for the nasal duct with a probe, and if it can

be found, to introduce a piece of catgut, bougie, or lead,

bending it downwards so as to preserve it in the passage

till the sides of the duct are healed. The wound is to be

dressed with Wax and oil, and the dressings retained by

Sticking plaster. When the passage of the duct is secu-

red, the substance that had been introduced is to be with-

drawn, and the wound healed.

In the last, or properly fistulous, stage of the disorder,

the attempts at cure are attempts to procure a new duct

for the passage of the tears, the original one being obli-

terated. For this purpose the canula of the trocar (fig.

SO.) is to be. introduced to the under and back part of

the lachrymal sac, and retained while the stilette is to be

passed into it in an oblique direction downwards and iri-

wai ds, till it reach the nasal cavity; the perforation of

the bones will be perceived by the operation; and the

passing of the instrument into the nostrils, is usually

followed immediately by the passage of some bloody

mucus out of the nose. When the instrument has thus

penetrated the spongy bones, it is to be withdrawn from

the canula, and a leaden probe or piece of catgut intro-

duced. The canula is now to be removed, one end of the

probe is to remain in the new-formed duct, and the oth-

er bent so as to secure its retention, and hang oyer the

edge of the wound, which is now to be covered with lint

and adhesive plaster. The probe is to be removed al-

most daily until the new duct is completely callous, when

it is entirely to be removed, and the wound healed.

In cases of much constitutional affection, where the dis-

order treated in the above manner is likely to recur, it has

been proposed to introduce a canula of gold, silver, or

lead, into the artificial opening, and to heal the skin over

it. The instruments used for this purpose are represent-

ed in figs. 31, 32, 33.

Of diseases of the teeth.

The causes of tooth-ach are obscure. Caries of the

teeth seems to be sometimes a constitutional, at others

an entirely local disease. For the preservation of teeth,

they ought to be kept constantly brushed, with a brush

simply, or with some powder that is not of an acid na-

ture. For acids although for a time they cleanse and

whiten the teeth, eventually injure their texture: the acid-

ity constitutes the objection to several of the commonly
vended dentifrice powders. Tooth-ach when it proceeds

from a disease of the tooth itself, only admits of tempo-

rary cure by the common applications of opium, camphor,

and the warm essential oils. The empirical remedies

for diseased teeth are perhaps generally composed of

some strong concentrated mineral acid; by which the

carious is for a time separated from the sound portion of
the tooth.

Extraction of the teeth. Many are by far too liberal

in disposing of their teeth: if the first fit of the tooth-ach
be endured, the disorder will frequently, for years, or
for life, he suspended, and the tooth remain useful, uhich
by a precipitate extraction would have been unnecessa-

rily lost. In some again, there is a tendency, from the

fear of the operation, to the other extreme. When a
tooth is extensively carious, it ought by all means to be
extracted, for the sake of preserving those that are con-
tiguous; and the momentary pain of extraction is trifling

in comparison of the multiplied and protracted fits of
tooth ach.

The instruments for extracting teeth operate in a late-

ral direction: it is indifferent on which side they are forc-

ed out, whether outwardly or inwardly, excepting in the

instance of the Rentes sapiential of the lower jaw, which

ought invariably to lie forced outwards. Before the ( law

of the instrument is fixed on the tooth, the gum should

be separated from it as deep down as possible; the ful-

crum of the instrument is to be on the side opposite to

that at which the tooth is to be extracted, and with a

single turn, which should not be by jerk or violence, but

made with a slow, regular movement, the tooth will come
out of its socket.

From very vio'ent affections of the teeth, and from
other causes of inflammation, the membrane of the an-

trum maxillare sometimes inflames, and becomes the

seat of abscess. The symptoms of this disease are, vi-

olent pain irt the cheek, and swelling extending up,-

wards towards the nose, the ears, and the eyes; the

swelling generally points in the cheek, and sometimes
a discharge of matter take* place from the nostrils or

the roots of the teeth. This disease is to be cured by
making a free opening for the discharge of the matter,

either by extracting one of the molares and perforating

the antrum with a trocar, (fig. 37.) through the bottom
of the socket; or else, without extracting a tooth, the

perforation may be made with a tubular instrument
through that part of the antrum which projects over the

molares. Astringent solutions may be thrown occasion-

ally into the cavity.

Ofranula. An obstruction in the duct of one of the

salivary glands sometimes produces a tumour under the

tongue, of such a size as to impede the motion of this or-

gan, and at length to threaten suff >ca,tfon. This tumour
is to be laid fully open, and the giouth may afterwards

be washed with some astringent solution.

Enlarged tonsils and uvula are not unfrequent occur-

rences. When thesfc by their size interfere with respira-

tion or swallowing, they are to be removed by ligature

in the same manner as polypi. When the enlarged tonsil

is of a conical shape, Cheselden's needle (fig. 38) may be

employed, which, threaded with a double ligature, is to be

pushed through the base of the tumour; the ligature now
being taken hold of by a hook is to be pulled forward,

divided, and tied, so as that each division shall surround

each half of the swelling. This kind of ligature may be

employed for an enlarged uvula or for polypi.

Deafness, when consequent upon an inordinate accu-

mulation or hardening of the wax, is best remo.ed by

syringing the car with warm water in which some soap
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has been dissolved. When deafness arises from mere

dryness in the meatus, some drops of sweet oil should be

put iuto the passage. The suppurative discharge from

the ears in young children may generally be relieved by
gome slightly astringent lotion, such as a weak solution

of vitriolated zinc or sugar of lead. When deafness is

consequent upon loss of nervous power, either local or

general, no relief can be expected from these topical ap-

plications. Electricity has been tried with apparent be-

nefit in these cases.

fVry neck gen' rally depends upon a preternatural con-
traction of the mastoid muscle on one side. The muscle
in this case to be carefully divided, lest the parts below it

be injured. Mr. B. Bell has proposed a machine (fig.

40.) for supporting the head after the division of the mus-
cle, until it unite and regain its power.

Bronchotomy. When the trachea is to be opened, we
are directed to make a longitudinal incision, of about an
inch and a half, through the skin and cellular substance,

commencing at the under end of the thyroid cartilage;

the muscles are then to be separated, the operator tak-

ing care to avoid the thyroid gland: when the trachea is

laid hare, and the bleeding vessels secured, a puncture is

to he made with a common lancet between two of the
rings of the trachea, of such size as to admit a canula.
Dr. Monro directs that a double canula be used, and the
inner one withdrawn from time to time, and cleared of
the obstructing mucus. He directs the instrument to he
fixed by a strap round the neck. As soon as the purpo-
ses are accomplished for which an opening was made in-

to the trachea, the canula is to be taken out, and the

wound closed by adhesive plaster.

Paracentesis of the thorax. When the chest is opened
in order to evacuate purulent matter, or water, from this

cavity, an incision should be made with the scalpel

through the skin and cellular membrane, between the

sixth and seventh ribs, from one to two inches long; and,

in the direction of the ribs, the muscles are next to be

divided, and the incision made as near as possible to the

upper edge of the inferior rib. The pleura now exposed
is to be gently opened; if the lungs adhere to the ribs

where the incision is made, the fluid will not immediately
discharge itself from the opening: in this case, the ad-
hesion may be separated by a blunt probe, or the inci-

sion may be carried a little on towards the sternum.
When the fluid begins to flow out, a silver canula (fig.

43.) may be introduced into the wound, attached to the

patient's body; and being provided with a cork to it, the

operator is either to lei out the whole of the matter at

once, or to draw it off at different times, according to the

strength of the patient. The wound, after the evacuation
of the fluid, is to be kept open for some time.

Paracentesis of the abdomen. Tapping is usually per-
formed by puncturing fhe abdomen at about midway be-
tween the spine of the ilium and the navel. Others di-

rect the opening to be made in the linea alba. An equal
pressure is required during this operation upon the belly;
such pressure may either be made by bandage, or by the
hands of assistants; the part at which the puncture is to

be made being dra n a Iiitle over the edge of the bed, if

the patient be found lying in a horizontal situation, the
•urgeon fixes the head of the instrument (a trocar) while
the fore-finger directs its point; he is then to push it
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forward till it ceases to meet with resistance. The per-

forator is now to he taken out, and the water allowed to

discnarge, while the pressure on the surrounding parts is

continued and increased. After the whole of the water is

dra*\n off, the wound may be covered with a pledget of

simple ointment, over this may be laid some flannel dip-

ped in spirits, and bandages are now to be applied round

the body with firmness. The bandages should not bo

removed for one or two days succeeding the operation;

after this time they may be taken off daily for a little

while, and the abdomen rubbed with some stimulant em-

brocation.

Hernias. From malconformation, pre-disposition, or

accident, the contents of the abdomen may protrude be-

yond their boundaries, and thus constitute hernia, or rup-

ture. The most usual places of this descent are through

the ring of the external oblique muscle, constituting bu-

bonocele or inguinal and scrotal hernia, and hernia con-

genita, from under the ligament of fallopius or poupart,

forming femoral hernia, and from the navel constituting

umbilical hernia.

The causes of rupture we have said are either pre-

disposition, accident, or malconformation. Where the

constitutional tendency is observed, the exciting causes
should with solicitude be avoided. These are violent

muscular exertion, particularly of those muscles whose
action is principally upon the contents of the abdomen,
such are especially called into action in violent strain-

ings to procure stool, in fits of coughing, hurried respi-

ration, laughter, he.
It is hernia congenita alone that immediately follows

upon malconformation, strictly speaking. This is occa-
sioned by the protrusion of some portion of the bowels
through the passage by which, just previous to birth,

the testicles descend from the abdomen into the scrotum:
such passage is commonly shortly closed after the de-
scent, and thus the intestine prevented from entering the
hag of the testicle. In the case of congenital hernia the
opening is preserved.

Herniae, with the exception of the one just mentioned,
are invested with peritoneum, and thus enclosed in a sac;
and to whatever extent the protrusion may have taken
place, the tumour still forms in a manner a part of the
abdominal cavity. Rupture is an improper appellation
for the disorder.

It may easily be conceived that parts thus protruded,
even independently of the immediate inconvenience with
which they are attended, are in no measure free from
danger of serious and alarming consequences. We have
a large swelling, for instance; a part, in many cases, of
the canal, by which the faces are constantly passing
forward to the anus; and this swelling, so disproportion-
ate to the passage through which it has been protruded,
that it is only in some situations of the body, when the
parts are not full and tense, that in any case, and with
duh managed pressure, they can even for a time be made
to resume their former and natural situation.

The reduction of hernia ought then, b; all means, to be
attempted as soon as it is perceived; and future descents
pre vented by constant and uniform pressure over the
part where the displacement had taken place. For t he
different kinds of trusses used for this purpose, see figs.
42, 43, 44.
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When, from neglect on the part of the patient, a her-

nia is incapable of reduction, and is at the same time free

from pain or stricture of any kind, especial care should
be observed in avoiding a repetition of the causes which
produced the disease. The alvine discharges are to be

regularly maintained, and all violent exertions guarded
against; and, with due care, an irreducible and increas-

ing hernia often continues through life without any im-
pediment in the functions, or any interruption in the com-
munication between the protruded and contained por-
tions of the abdominal contents.

The dangerous symptoms in hernia; originate either

from spasmodiac stricture of the aperture through which
the sac and its contents have passed, or from distention

and inflammation of the parts protruded: in this last

case, indeed, the symptoms may be attributed to stric-

ture; for the opening, although of sufficient size to allow
of the communication between the tumour and the abdo-
minal cavity previous to their falling into disease, now
that the contents of the tumour are preternaturally en-

larged and inflamed, becomes too narrow for such com-
munication; its unyielding edges form a stricture on the

inflamed vessels, and thus increase the inflammation
and its consequences. The disorder is now called stran-

gulated hernia. The signs of approaching strangulation

are the following: pain in the tumour, an unusual un-
easy sensation over the whole beliy, increased by any
exertion of the abdominal muscles, costiveness, quick
and hard pulse, nausea, vomitting, an increase and ex-

tension of the pain, greater tenseness in the abdomen,
extreme anxiety, and other symptoms of peritoneal in-

flammation.

These symptoms demand speedy remedies; when the

inflammation and pain are already too violent to admit of

attempts to reduce the rupture, they should be. if possi-

ble, subdued by fomentations over the tumour, and the

whole of the abdomen, by the injection of clysters, by

warm bathing, and by topical and general blood-letting.

The return of the bowels should as soon as possible be

attempted, for inflammation may have been present for

some time without so much of stricture on the ring hav-

ing been induced as to prevent reduction, if properly re-

gulated. The patient should be placed on the side op-

posite the hernia, with his pelvis and lower limbs raised,

in order to relax the muscles; the tumour is then to be

grasped, and pressure made with the fingers in a direc-

tion upwards, and a little inwards towards the crural

arch, il the hernia be of the thigh; upwards, and outwards

towards the ring, if it be an inguinal or scrotal hernia.

When the inflammatory symptoms continue, the tu-

mour is incapable of reduction, and every appearance

proves a complete strangulation of the hernial sac;

there is no safety for the patient, unless in the operation

which we are now briefly to describe for the inguinal

and femoral hernia, which are the principal, and almost

only cases of strangulated hernia for which the surgeon

is called upon to operate.

Operations for inguinal or scrotal hernice. The patient

should be laid with his body in ;m almost horizontal position;

while the buttocks are somewhat elevated, the thighs are

to be raised, and secured by assistants; the parts are first to

be shaved, an incision is then to be made with a scalpel

through the skin and cellular texture, commencing about
2

an inch above the tumour, and carrying it down some
way below the abdominal ring: the ring being thus ex-
posed, a directory is to be introduced between it and the
sac, in a direction upwards and outwards. A blunt
pointed bistuory is to be inserted in the groove of the
directory, and the ring dilated by this instrument till the
point of the finger can be introduced; while the surgeon
makes the dilatation of the ring sufficient to reduce the
hernia, he must be careful of not dilating too freely. Jest

the bowels be again forced down. The stricture being
thus relieved, the protruding intestines are to be returned,

the outer wound closed with stitches, and proper band-
ages applied. When the wound has cicatrized, a truss
should be worn.

The operation for femoral hernise is performed much
in the same manner. Here the stricture is from the li-

gament of the thigh, which, after the sac has been open-
ed, is to be divided to the requisite extent.

Hydrocele. Hydrocele, or dropsy of the scrotum, is

either encysted or anasarcous; either diffused through
the cellular membrane, or contained in the tunica vagi-
nalis. The anasarcous hydrocele is distinguished from
the encysted by the general spreading of the tumour, by
its comparatively rapid progress; and although it some-
times depends upon a topical cause, by its being more
usually connected with general dropsy. Anasarcous hy-
drocele is treated by scarifications, or punctures; but
unless the dropsical tendency be counteracted by general
remedies, much advantage is not to be expected from
either.

Hydrocele of the vaginal coat generally first comes on
with a sense of fulness about the inferior part of the tes-

ticle, which gradually becomes more tense, and rises

higher in the body of the testicle: the increase of the
swelling sometimes occasions the penis almost to disap-

pear. The tumour throughout is scarcely attended with
any pain; it is usually, but not invariably, transparent;
its transparency and fluctuating feci, indeed, have been
made acriterion to distinguish this from scrotal hernia;

but such distinction is formed with more accuracy by the

manner in which the disorder has commenced and pro-
ceeded, viz. from below, upwards; (the contrary is the

case with hernia;) and by no degree of pressure making
the swelling to disappear.

The tunica vaginalis may be punctured, and the water
drawn off as in other species of dropsy; but this operation

affords only a temporary, not a radical cure. The radical

treatment consists in not merely evacuating the water

from, but causing an irritation between the vaginal and
albugineous coats of the testicle, to make them adhere,

and thus obliterate the cavity. This is effected by in-

cision, by caustic, or by injection; the last of which, re-

commended by Mr. Earle, is now, on account of .its

mildness and safety, very generally practised. The wa-
ter is first drawn off by a trocar passed into the under
and fore part of the tumour; the canula of which is still

left in the orifice, the operator securing it with one hand,

passes the tube of an elastic bag (filled with red wine
somewhat diluted) directly through the canula; he then

injects the contents of the bag into the cavity, leaves the

tube of the instrument, which is provided with a stop-

cock, in the canula, by which the injected fluid is retain-

ed. This, after remaining about five or six minutes, is
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to be taken out, and the fluid suffered to discharge itself

through the canula.

The wound in the testicle is now to be covered with a

pledgit of lintj the testicle itself is to be supported in a

suspensary bandage, and the patient confined to his bed

for some days. After this method of treatment, hydro-

cele is apt to return, but the operation can then be re-

peated.

The spermatic cord is subject to hydrocele, both of the

anasarcous and encysted kind. The latter is sometimes

confounded w.th hernia, but may be distinguished from

it by the tumour commencing at some distance down the

cord, though it is still above the testicle, which is not the

casein the hydrocele of the tunica vaginalis. This swel-

ling may likewise be distinguished from hernise by its not

being altered in size from any posture or pressure. When
the tumour becomes large, the palliative, or radical cure,

as m the vaginal hydrocele, must be resorted to.

Varicocele is an unusual distension of thescrotaweins.

Circocele, the same affection of the spermatic cord.

Spermatocele is a disordered distension of the vas deferens

and epidydimis. Uheumatacele is a distension of the

scrotum from a collection of air.

These several affections arise from local or constitu-

tional derangements, by remedying which they are re-

lieved or cured.

Sarcocclc is a schirrous enlargement of the testicle,

like other cancerous affections (for this disorder, sooner

or later, commonly terminates in open ulcer), it is some-

times produced by obvious causes, at others it commen-
ces imperceptibly. Sometimes it remains in a schirrous

state for a long time; at others, especially when the sub-

ject of the disorder is advanced in years, it soon breaks

out into open cancer.

When for this affection it becomes necessary to ex-

tirpate the testicle, the operation is to be performed by

making first an incision some way above the abdominal

rings, which is to be carried through the adipose mem-
brane to the button^ of the scrotum. A firm waxed liga-

ture is to be passed round the spermatic cord, near the

ring; the vessels are then to be tied by a running knot,

and divided at a little distance below the ligature. The
testicle and cord arc to be removed by dissecting from

above downwards, with the common scalpel. The sper-

matic arteries and veins are then to be taken up with the

tenaculum, and ligatures passed round themj the ligature

round the body of the cord being slackened, the edges

of the wound are now to be brought as accurately toge-

ther as possible, and secured by adhesive piaster,

leaving the ligatures hanging out of the wound. The
compress of linen and a T bandage are to be applied

over the whole.

Inflammation is to be as much as possible prevented

by ke ping the dressings moistened with a saturnine lo-

tion* but the wound is not to be examined until about four

or live days from the operation.

Of stone in the bladder.

A disposition to calculary concretions very often dis-

plays itself in eari) life. Large stones have been extract

ed from the bladder of very young subjects. Most com-
monly, however, life has considerably advanced before

these concretions form at least u» ain perceptible extent,

either in the kidneys or in tlte blauuer. The symptoms

of stone are irregular. One of the first sensations is

often an uneasiness referred to the point of the urethra,

which is more observable during the passage of the urine.

This sensation appears in a mannner to increase the de-

sire to make water, which is often discharged with diffi-

culty, and only by drops. Sometimes a constant dull

pain is experienced in the region of the pubis: at other

times the pain is more severe, and not continued. Ex-
ercise, especially riding on horseback, increases the

symptoms. When the calculus is secreted in the kidneys,

pain is felt in the loins, which frequently passes along

towards the bladder. Such are the symptoms by which
the existence of stone may be without much hesitation

decided upon. When small concretions are thrown out

of the bladder with the urine, the nature of the complaint

is of course unequivocal.

When there is room for doubt, a sound (fig. 50) is to

be introduced into the bladder. This instrument, pre-
viously to its introduction, should be moistened with oil.

The surgeon is to Jay hold of the penis with his left

hand, while with his right he introduces it with its con-
cave side turned towards the belly; the left hand is now
to draw the penis gentlj forward, and upon the instru-

ment, which is thus gradually inserted into the bladder.
If the sound drop immediately upon the stone, the surgeon
will feel a tremulous motion. In this, however, he must
be careful that he is not deceived. If the instrument
have not, at its first introduction, hit upon the stone, it is

to be moved m various directions, or the finger may be
passed into the anus, or the body of the patient placed ia
different postures. Even if after these trials, the exis-
tence of stone does not appear obvious from sounding,
the operation may in a day or two be repeated.
To dissolve stone in the bladder various expedients

have been practised, but without success. All that art
has hitherto oeen able to accomplish, is in some measure
to obviate the constitutional tendency towards its pro-
duction, and nothing appears more effectually to operate
in this manner than a long continued use of vegetable or
mineral alkali, saturated with carbonic acid. (See Ma-
teria Medica and Pharmacy). The pain of stone
may sometimes be temporarily relieved by opiates
and other antispasmodics, as well as by anodyne fomen-
tations.

^
Of the operation for extracting stone. (Lithotomy).

Two methods only of performing this operation are in
the present day spoken of: the one, the high,- the other,.
the lateral operation; and, indeed, tiie former, which con-
sists of making an incision into the bladder above the
pubes, is almost entirely laid aside. It cannot be done
without wounding the peritoneum,- and, consequently,
endangering inflammation of this membrane, the mis-
chiefs from which have been already expatiated on. Sec
the section on wounds.
The lateral operation was first performed by Frerc

Jacques, a French priest. It was practised and im-
proved by Clieseldeu, and has recently undergone some
alterations.

The patient, properly prepared by laxatives, enemas,
&c. without being too much reduced, should he directed
to retain his urine some hours previous to the opera-
tion. The perineum and neighbouring parts arc to he
shaved.
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A table, a little more than three feet in height, is to be
covered with blankets, pillows, &c. upon which the pa-
tient is to be laid, and secured in the following manner:
Two pieces of broad tape, about five feet long, are to be
doubled, and a noose formed upon them, to be passed
over the patient's wrists; the patient is then to lay hold
of the middle of his foot upon the outskie; one end of the
tape is to be passed round the hand and foot, and the
other round the ancle and band, and the turns repeated
in the reverse waj; each hand and foot is then to be tied;

the buttocks are to be brought an inch or two over the
edge of the table, and by pillows to be raised higher
than the shoulders. One pillow should be placed under
the patient's head.

The surgeon is now to introduce a grooved staff (fig.

51) through the urethra- into the bladder, with this he
feels the stone; he then inclines the staff obliquely over
the rignt groin, so that its convex part may be felt in

the perinteum, on the left of the rnplue. He then fixes

it, and gives it to an assistant, who holding it with his

right hand, is to pi-ess it gently, until, with his left hand,
he raises and supports the scrotum. The operator, now
seated or kneeling between the patient's thighs, makes
an incision with a convex-edged scalpel through the skin
and cellular texture, immediately below the symphisis
pubis, which is just under the scrotum, and where the

crus penis and bulb of the urethra meet; and on the left

aide of the raphee, and in a slanting direction, conti-

nues it downwards and outwards to the space between
the anus and tuber of theischium, terminating somewhat
lower than the base of that process. As soon as the in-

teguments are thus divided, two fingers of the left hand
are to be introduced, with one keeping back the lips of

the wound next the raphse, and with the other pressing

down the rectum. The surgeon should be particularly

careful not to cut the crus of the penis, which can be ea-

sily felt and separated with one of the fingers at their

under part. The surgeon now makes a second incision

almost in the same direction as the first, but rather nearer

the raphse and anus. The transversalis penis will by
this second incision be divided, with as much of the le-

vator ani and cellular texture as will make the prostate

gland perceptible to the finger.

The operator now has a view of the membranous por-

tion of the unrcthi a; he is to seek the groove of the staff

with the fore linger of the left hand, the point of which

is to be pressed along from the bulb of the urethra to

the prostate gland, it is to be kept there, and turning

the edge of the scalpel upwards, he cuts upon the groove

of the staff, and divides freely the membranous part of

the urethra, from the prostate gland to the bulb, till the

, ataff can be perceived perfectly bare, and the point of

the finger admitted.

The prostate and neck of the bladder are now to be

divided, which may be done by a scalpel, but the gorget
(fig. 51) is more usually employed. The membranous
part of the urethra being divided, and the fore finger
retained in its position, the point of the gorget, previous-
ly adapted to the groove, is to be directed along the nail

of the finger, which will serve to conduct it into the
groove of the staff; to this particular attention is to be
given. The operator now rises, takes the staff from the
assistant, raises it to nearly a right augle, and presses

the concave part against the symphises pubis; again sa-
tisfies himself that tne beak of the gorget is in the groove
of the staff, and then pushes on the instrument till its
point slips from the groove into the bladder; further ihan
this the gorget is no. to be carried, lest the opposite side
of the bladder be wounded. The entrance of the gorcet
into the bladder will be shown by the intermediate dis-
charge of the urine from the wound; the staff is now to
be withdrawn, and the finger pushed up along thegoi-et
to search for the stone, that the manner ol introducing
the forceps may be known; at least that the finger serve*
to dilate the wound in the bladder. A pair of forceps
(fig. 52) are now to be introduced with their blades shut
close, and the gorget is then to be drawn slowly away in
the same direction in which it entered. The handles of
the forceps are now to be depressed till they are nearly
horzontai; one blade is to be directed towards the sym-
phisis pubis, when the stone is touched, the blades of the
forceps are to be opened and moved in various directions
so as to lay hold of the stone; il the operator find a dif-
ficulty in doing this, the finger ,Uay be introduced into
the rectum, and that p«.n of the bladder which may
lodge the stone, elevated. It the forceps happen to grasp
the stone, in a direction inconvenient tor its extraction,
it should be permitted again to slip out of the blades!
'1 he Bione should be extracted slowly. When it has
broken in the bladder, or is in detached pieces, the scoop
(fig. 53) or finger may be introduced to remove the
smaller fragments. Sometimes it is necessary to inject
the wound with warm water, and raise the patient's body,
in order to wash out some of the concretions.

When any inconsiderable artery bleeds, it is, if possi-
ble, to be taken up with a ligature; if this cannot be done,
pressure is to be made on the wound with a firm roller.
When the operation is over, the pelvis of the patient

should be placed lower than the body, in order to pre-
serve the wound in a depending posture, to facilitate the
discharge of blood. When the bleeding has subsided,
the bandages are to be untied, a piece of dry lint put be-
tween the lips of the wound, which is to be often renew-
ed, and the thighs are to be brought together. The pa-
tient is then to be laid in a bed, with the pelvis low, a
large dose of laudanum given; and when much pain is

afterwards complained of in the abdomen, anodynes are
to be given by the mouth and by enema, and fomenta-
tions, with bladders of warm water, are to be applied to
the pubes. Sometimes after the operation of lithotomy,
the wound will be healed in a month; at other times,
even if the operation be successful, the patient will be
confined for three or four months.

Incontinence of urine. This may arise from various
causes; loss of power in the sphincter of the bladder, ir-

ritation about the neck of this organ, laceration of its

coats, or pressure from the uterus in advanced stages of

pregnancy, are circumstances which may be conceived
fully adequate to produce an incontinence or supression
of urine.

When a suppression of urine arises from deficient

power in the bladder to expel its contents, the catheter

(figs. 75 and 76) is to be introduced in the same manner
as the sound, in order to draw off the water; in cases

likewise of suppression from the pressure of the gravid
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uterus, the catheter is often employed with much advan-
tage.

When the urine is retained in consequence of irrita-

tion and inflammation in the neck of the bladder, the dis-

order is violent and alarming; it is characterised by the

ordinary symptoms of inflammation, attended with an
extreme pain and much swelling of the affected parts,

so that the catheter cannot be introduced. Treatment:
Topical and general blood-letting, anodyne fomentation,
opiates in large doses; injections into the rectum of warm
Wlter* warm bath.

11 the disorder, notwithstanding these means, continues,
and every attempt has failed of introducing the catheter,
a puncture must be made into the bladder: this operation
is by some recommended to be performed above the pu-
bis, by introducing a lancet-pointed trocar of two inches
long, about an inch and a half above the pubes directly
into the bladder, and withdrawing the stileete to permit
the urine to flow through the canula; to the canula a cock
is to be fitted, in order that the urinary discharge may
after \ ads not be continual, and by drops, but at intervals.
When the puncture is made from the perineum, the

trocar must be introduced at a little distance from the
rapha perinei, and passed into the bladder, a little to
the upper and outer side of the prostate.

Fistula in perinao. A sinuous ulcer in the perineum
may be produced by wounds in the bladder, or neigh-
touring parts, or may arise from inflammation of these
parts, common, venereal, or concerous. When the
complaint is local, it is to be treated by incision in the
manner of other fistulous ulcers, and dressed with emol-
lient applications, or with poultices, according to the
nature and degree of inflammation and discharge.

Fistula in ano. This is a sinuous ulcer in or near
the rectum. It is called complete, when it has an exter-
nal opening in the integuments, independant of the gut,
while it at the same time communicates with the gut.
When there is no actual communication of the ulcer with
the rectum, it is called an incomplete fistula; and when
wituoutany external opening, the ulcer communicates
with the gut, it is denominated occult.

Fistulous ulcers near the rectum, may be produced by
any local causes of irritation; they frequently follow upon
the inflammation produced by obstinate hajmorrhoidal
affections. Piles, indeed, are perhaps the most com-
mon source of fistula in ano. These are to be remedied
by laxatives of a bland and oily nature, by sitting over
warm water as the best means of fomenting the 'parts;
ami if the pam and swelling are considerable, by the
application of leeches upon the tumour: such applica-
tions are principally suited to what are termed blind
piles. When the disorder is accompanied by a discharge
ot blood from the anus in an excessire degree, cold and
aslr.ngent are to take place of warm and' emollient ap-
plications, such as solutions of sugar of lead, or the
simple application of cold water; while costiveness, even
in the rase of bleeding piles, is to be carefully guarded
agaist, by laxatives: chalybeates internally will often be
attended with much advantage. The tinctura ferri mu-
riaii nl the London pharmacopoeia, has been given as
a preventive of piles, with much apparent benefit. 1„
the treatment of the complaint, it ought alwavs to be ex-
amined, whether it acknowledges a local or a general

cause, and whether the h«cmoiThoidal disposition de-

pends upon debility, which is often the case, and is then

only to be combated by tonic agents.

When an abscess has formed in or about the rectum,

and the tumour points externally, a free incision ought
to be made into its most depending part, in order to dis-

charge the matter as speedily as possible; the wound is

then to be covered with soft linen, upon which is spread

some simple mild ointment; and if the surrounding parts

are much inflamed, a large emollient poultice laid over
the dressing.

When the abeess lias been permitted to open itself eith-

er externally or internally, and has degenerated in <• a
sinous ulcer, which is known by the nature of the tfis-

charge, the direction of the sinus or sinuses must be
ascertained, by feeling with the finger in the anus; when
their course is ascertained, a free incision is to be made
along their whole length; the patient is to be placed so

that his body shall lean upon a table or a chair; the
surgeon is to introduce his finger, previously oiled,

into the rectum. A crooked probe-pointed bistoury is

then to be inserted into the fistula, and pushed against
the finger in the rectum; the instrument is now brought
downwards, the spicter of the anus divided, and the si-

nus thus laid open. When the fistula is occult, it is ne-
cessary to make an artificial opening, previous to the
passing of the bistoury. After the sinus or sinuses ha\e
thus been laid open, pledgets of lint or soft linen spread
with simple ointment, are to be gently insinuated into
the wound, and a compress of soft linen applied over the
surface, and kept there by bandage. The dressings
during the cure are to be often renewed, at least once
in twenty-four hours.

Abscess will sometimes form slowly in the rectum, and
discharge its contents without any fistulous ulcers fol-
lowing. In these cases, after the discharge of the mat-
ter, much advantage is often found in the use, for some
time, of astringent and detergent injections, such as of
lime-water: which the patient himself, by means of a
syringe contrived for the purpose, may with ease and
salety inject.

Explanation of the Plates.
Fig l. A lancet and canula for discharging the con-

tents of an abscess by means of a seton.
Fig. 2. A director for guiding the knife in discharg-

ing the contents of an abscess, &c.
I

;

:
s. 3. A pair of forceps for extracting polvpi.

Fig. 4. A slit probe for conducting a ligature to the
root of polypus.

Fig. 5. A ring probe for assisting in securing a liga-
ture upon the root of a polypus.

Fig. 6. A double canula for fixing a ligature upon the
root of a polypus.

Fig. 7. A bandage for making compression after per-forming the operation ofartenotomy at the temples
Fig. 8. A seton needle.
Fig. 9. a, ft, Two pins of different forms used i„ the

twisted or hare-lip suture. The first commonly madeof silver with a moveable steel point; the other of goldtig.
0. lie tourniquet now most generally usedr.g. 11 I he tenaculum used in drawin/ iT hemouths of beedinc vessels for n « »» .

them by ligature.
S ** ^ Pu 4>°*« oi securing
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*»g. 12. A blunt-pointed bistoury.

i» fi!f'
l3< A raspatory for removing the pericraniumm the operation of the trepan.

Fig H. The trephine, with all its parts connected and
i-eadytor use. c, The centrepin, which can be raisedor depressed by the slider b. c, The part where the saw
is united to the handle by means of the spring d.

*ig. 15. A brush for cleaning the teeth of the saw.
*«g. 16. Forceps for removing the piece of bone when

neatly cut through by thctrephine or the trepan.
*ig- 17. A levator-also employed in removinc the piece

of bone. o i

Fig. 18. A lenticular for smoothing the raffled edee
ot the perforated bone.

Fig. 19. A speculum used for keeping the eye-lids se-
parated, and the eye fixed, in performing various opera-
tions upon that organ.

Fig. 20. A flat curved hook for elevating the upper
eye-lid, and fixing the eye, in performing various minute
operations upon its surface.

Fig. 21 A couching- needle.
Fig. 22. A couching-needle for the right eye, fitted for

the operator's right hand.
Fig. 23. A knife for extracting the cataract.
Fig. 24. A flat probe for scratching the capsule in ex-

tracting the crystalline lens.

Fig. 25. A flat probe or scoop for assisting in remov-
ing the cataract.

Fig. 26. A knife for extracting the cataract from the
right eye.

Fig. 27. One of Anel's probes for removing obstruc-
tions of the lachrymal ducts.

Fig. 28. A syringe and pipe fby the same) for inject-
ing a liquid into the lachrymal ducts.

Fig. 29. A crooked pipe which fits the syringe.
Fig. 30. A trocar and canula for perforating the os

unguis in the operation for the fistula lachrymaiis.
Figs. 31, 32, S3. Instruments employed by Mr. Pel-

tier in the operation for fistula iachrymalis. Fig. 31. a
conductor for clearing the nasal duct. Fig. 32. a conical
tube to be left in the duct. Fig. 33. a compressor for

fixing tjie tube in its place.

Fig. 34. A trocar for making an artificial parotid
duct.

Fig. 35. Pins used in the operation for hare-lip, re-

presented as they are usually inserted into the part.

Fig. 36. A gum-lancet.

Fig. 37. A trocar for perforating the antrum maxil-

lare.

Fig. 38. Mr. Cheselden's needle, with an eye near the

point, for tying a knot on scirrhous tonsils.

Fig. 39. An instrument for perforating the lobes of

the ear-.

Fig. 40. An instrument recommended by Mr. B.

Bell for supporting the head after the operation for wry
neck.

Fig. 41. An instrument invented by Dr. Monro for

fixing the canula after the operation of bronchotomy.

Fig. 42. Aspring-truss for an inguinal or femoral her-

nia of one side only.

Fig. 43. A silver canula for carrying off pus collected

in the thorax.

Fi«\ 44. A spring-truss for an umbilical hernia.

Fig. 45. A spring-trnssfor an inguinal or femoral her-
nia existing on both sides.

Fig. 46. Mr. Andre's trocar for evacuating the con-
tents of an encysted hydrocele.

Fig. 47. Mr. B. Bell's trocar for operating in the hy-
drocele. J

Fig. 48. A bag of rcsina elastica, with a stop-cork and
short pipe, which fits the canula of the trocars figs 77
78, for the purpose of injecting the cavity of the tunica
vaginalis, in the case of hydrocele.

Fig. 49. A straight-edged bistourv, sharp-pointed.
'

Fig. 50. A sound used in searching for the atone.
Fig. 51. A grooved staff for the operation of litho-

tomy.

Fig. 52. A cutting gorget.
Fig. 53. Extracting forceps.
Fig. 54. A scoop.

Fig. 55. A catheter for a male.
Fig. 56. A catheter for a female.
Fig. 57. A bistoury used in the operation for oliv-

inosis. r *

Fig. 58. A silver canula for conducting the urine after
amputation of the penis.
Fig. 59. A bistoury, with a probe of flexible silver

joined to it, to be used in the operation for fistula in ano.
Fig. 60. A bistoury, which has been lately used by

some practitioners in the operation for fistula in ano.
Fig. 61. A wire of silver or lead, with a tube of the

same metal, for laying open a fistula in ano.
Fig. 62. A bandage for supporting the end of the rec-

tum in cases of prolapsus ani.
Fig. 63. Represents a fractured limb dressed with an

eignteen-tailed bandage, and placed in the manner re-
commended by Mr. Pott.

Fig. 64. Mr. Gooch's machine, improved by Dr. AU
km, for keeping a fractured thigh-bone properly extend-
ed. The upper circular bandage goes round the waist,
the under one fixes immediately above the knee.

Fig. 65. A bandage for a fractured patella.
Fig. 66. A leather splint for a fractured leg.
Fig. 67. Mr James's machine, which is an improve-

ment upon one invented some years ago by Mr. White,
of Manchester, for retaining fractured thighs, or bones
of the leg, in their natural situation.

Fig. 68. The common collar used in distortions of the
spine.

Fig. 69. Stays recommended by Mr. Jones for distor-
tions of the spine.

Fig, 70. An apparatus for a distortion of the leg.
Fig. 71. An amputating-knife.
Fig. 72. A retractor of cloth or leather, used in ampu-

tating the larger extremities.
Fig. 73. Iron retractors recommended by Dr. Monro,

in imputation of the larger extremities.
Fig. 74. The amputating-saw now most generally

used.

Fig. 75. Pincers for nipping off any points of bone
which may remain after the saw has been used.

Fig. 76. A ratline used in an amputation of the leg.

Fig. 77. An apparatus invented by the late Dr. Mon-
ro for the cure of a rupture of the trndo Achillis.

Fig. 78. A pair of spring forceps, for laying hold of
extremities of arteries, &c.



SUR SUR
SURIANA, a genus of the decandria pentagynia

class of plan's, the corolla of which consists of five pe-

tals, obrersely ovated, patent, and of the length of the

cup: there is no pericarpium except the crusts of the

seeds, which are five in number, and roundish. It is a

native of South America. There is hut one species.

SUR-Rh BUTLER, a second rebutter.

SURREJOINDER. As a rejoinder is the defendant's

answer to the replication of the plaintiff, so a sur-join-

dei is the plaintiff's answer to the defendant's rejoinder.

Wood's Inst. 586.

SURRENDER, a deed or instrument, testifying that

the particular tenant of lands or tenements for life, or

years, does sufficiently consent and agree, that he who
has the next or immediate remainder or reversion there-

of, shall also have the present estate of the same in pos-

session; and that he yields and gives up the same to him;
for every surrender ought forthwith to give possession

of the things surrendered. West. Sym.
SURROGATE, one who is substituted or appointed

in the room of another; as the bishop or chancellor's

surrogate.

SURSOLID, or Surdesolid, in arithmetic and alge-

bra, the fifih power, or fourth multiplication of any num-
ber or quantity considered as a root.

Sursolid Problem, in mathematics, is that which
cannot be resolved but by curves of a higher nature than

a conic section, e. gr. in order to describe a regular en-

decagon, or figure of eleven sides in a circle, it is requir-

ed to describe an isosceles triangle on a right line given,

whose angles at the base shall be quintuple to that at the

vertex; which may easily be done by the intersection of

a quaoratrix, or any other curve of the second gender.

SURVEYING OF LAND. Surveying, or the mea-
suring of land, is by some supposed to have had its ori-

gin in Egypt, and that, more especially, on the banks of

the Nile; the inundations of which are said to liave ob-

scured the land-marks which the land-owners yearly

made between their neighbours' property and their own;
and to avoid this annual inconvenience, it was found ne-

cessary to dc\isc some plans of form and dimensions
which they could employ after every inundation. Such
was the opinion of llerodutus, Proclus, and others, which
has been continued down to the present age: but it is not
our intention to justify such opinion, and we are rather
disposed to countenance a position laid down by a mo-
dern traveller (Mr. Brown) who lias spent much time
on the borders of the Nile. He tells us, in Upper Egypt
the river is confined by high banks, which prevent any
Inundation of the adjacent country: and so also in Low-
er Egypt, except at the extremities of the Delta, where
the water of the Nile is never more than a few feet be-
low the surface of the land, and where, of course, the
Inundations take place; here, however, the country is, as
may be expected} wiihout inhabitants.— But wherever
the origin of this science might have been, the useful-
ness thereof is, now a-days. well known and appreciated.
Geometry is the foundation of land-measuring; and

we shall proceed to the most practical rules tor finding
the areas of such geometrical figures as occur in survey-
ing.

Square. The area of this figure is found by squaring
the length of cither of its sides, or by multiplying the

base side by its perpendicular: as in Plate CXXXI.
Survc)ing, fig 1, AB 2 is therefore = the area. Sj also,

AB x BC =-- the area.

Parallelogram, rectangled. The area hereof is found

by multiplying the length by the breadth; as AB x AD
= the area. See fig. 2.

Rhombus, or Rhomboides. Multiply the base by the per-

pendicular height: thus, in fig. 3, AB < ED = the area.

Also, when two sides and their included angle are giv-

en, the product of those sides multiplied by the natural

sine of the angle = area: that is, AB x AC x nat. s. Z
A area.

#
## The angles of a regular rhombus are each 60°;

those of a rhomboides may be more or less.

Triangle. Multiply the base by a perpendicular de-

mitted from the opposite angle: half the product is the

AB PO
area; = area. (Fig. 4.)

Also, when all the sides arc given, from half the sum of
the three sides subtract each side severally: multiply- the
half sum and the three remainders continually together;
the square-root of the last product will he the area; that

6 c a b -
~

x
a b c
~

h x
a+b+c __ cis,\fi

2 2 2 2
<= the area, where a, b, and c, denote the three sides.

Otherwise, when two sides and their included angle
are given, multiply the two sides together, and that pro-
duct by the natural sine of the angle; half this last pro-

..
a , ,

abx ac nat. s. of Za
duct -~ the area: that is, = area.

Trapezium. Divide it into two parts by a diagonal
line; demit perpendiculars from the other angles. Mul-
tiply the diagonal by the sum of the two perpendiculars;

AC X 1)6 I it f
half the product = area; (fig 5) that is, 1 =
area.

Otherwise, where two diagonals and the angle of their
intersection are given, multiply the product of the dia-
gonals by the nat. s. of the angle of intersection, and
half this product will be area (fig. 6); that is,

ac x db ( nat. s. ZE
2

Or, when it can be inscribed in a circle, and the sides
are given; from half the sum of the sides subtract each side
severally; multiply the four remainders continually to-
gether, and the square-root of th e last product will he =
area; (fig. 7), that is, Ja b+c+ d

a Y <H-*-fc+d"

.
2 2~ b

abed ex « b+c d— d= area.
3 2

Trapezoid. Multiply half the sum of the parallel side*
by the distance between them; and the product = area;

(fig. 8.) ^L_J!£ * AB = area.

Rcpdar Polygon. When a side and a perpendicular
deniitted com the centre are given, half the perimeter
multiplied bv the perpendicular = area- (fa o\

x G = area.
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When a side only is given, the square of the side mul-
tiplied by the tabular number or multiplier below = area.
That is, AB2 x tab. num. = area.

POLYGON TABLE.

No. of Tabular
Sides. NAMES. Multiplier.

3 Equilateral Triangle 0.433013
4 Square - 1.000000

5 Pentagon - 1.720477"

6 Hexagon - 2.59-8076

7 Heptagon - - 3.633912
8 Octagon - 4.828427
9 Nonagon - 6.181824

10 Decagon - 7.694209
11 Undecagon - - 9.365641

12 Duodecagon - 11.196152

Circle. The square of the diameter multiplied by .7854

= area: (fig. 10.) i. e. AB* x .7854 = area; or, half the

circumference multiplied by the radius = area; viz. AaB
X A6 area.

Circular Ring. Between two concentric circles multi-

ply the sum of the diameters by their difference, and that

product by .7854, and the half product == area: (fig. 11.)

AC 4 UB AC— DB x .7854 = area.

Segment of a Circle, or other curvilineal Jigure. Divide
the line OP (fig. 12.) into any even number of equal
parts, as Oa, ab, 6c, flee; and let perpendiculars be raised

from these points. Put B for the sum of a2, c4, and other

even ordinates, and C for the sum of the others; then

four times B x twice C, x the common distance between
the ordinates, = three times the area:

that is,
4b 2C

X D (the common distance) = area.

A mean breadth may readily be found, by dividing

the whole measure of the ordinates by the number of

them, accounting the ends parts of such number; which

mean breadth multiplied by the length, will be = area.

Ellipse. Multiply continually together the two axes

and the decimal .7854, and the product = area, viz.

AC x BD x .7854 = area. (fig. 13.)

All pieces of land are found to be of some one of the

forms before described, or composed of two or more of

them; and the general rule for finding the content of any

uucli compounded figure is, to divide it into as many of

the foregoing simple figures as the case requires; to

measure such lines and angles in the field as may be ne-

cessary to determine the content of each single figure;

and the sum of the whole will be = area.

The Chain. The most general instrument which a

land-surveyor employs, is the chain. Chains of sundry

lengths and dimensions were invented in former days;

but that which was most approved of, and is now in ge-

neral use, was invented by the Rev. Edmund Ghinter,

about 180 years since, and is composed of 100 links of

strong iron wire, each link 7.92 inches; consequently

the whole chain ',

< 22 yards, or 4 poles in length. Hence
it appeal's to be peculiarly well adapted to the measuring
of land; as 10 square chains (that is> 10 chains in length

and I in breadth, or 5 in length and 2 in breadth, or or
any other dimensions in such proportion), are exactly
an acre.

The accompaniments to the measuring-chain are a
staff or rod, of the tenth part of a chain, called an off-set

staff, divided into ten parts, answering to ten links of the
chain, by which short distances are measured; to which
staff a rectangular cross may be affixed, to set off the
direction of lines perpendicular to a general line. Picket
staves to set up in the angles of fields are necessary; and
ten arrows of strong wire, which are employed by the
measurer's assistant at each chain's length.

The dimensions of all lines on the land are taken in
chains, or, rather, the links of a chain; and the contents
are found in square acres, roods, and perches. The acre,
we have before observed, contains 4 square roods; a rood
contains 40 square perches. In one square acre are
100,000 square links; in a square rood are 25,000 square
links; and in a square perch are 625 square links.

By an ordinance of the 25th of Edw. I., as w« II as by
a statute of the 34th of Hen. VIII., it is ordered, that the
perch should be 16| feet; but custom, however, permits
perches of different lengths to prevail, in sundry parts of
the kingdom: for instance, in Lancashire the customary
perch is 21 feet in length; in Cheshire and Staffordshire,

24 feet; in Dorsetshire, 15£ feet; in Somerset and De-
von, 15 feet; and in Cornwall the customary perch is 18
feet.

To reduce the statute measure to either of the cus-

tomary measures, the following rules will apply:—first,

if the customary is smaller than the statute, as the De-
vonshire for instance, say, as the square of 15 is to an
acre, or number of statute acres, so is the square of 16.5
to the number ofcustomary acres:—secondly, if the cus-

tomary is the larger measure, as the Cheshire for in-

stance, say, as the square of 24 is to an acre, or number
of acres, so is the square of 16| to the number of acres
customary.

Before a measurer begins his work in the field, he
should consider what lines are necessary to he measured
for obtaining the content; taking such as require the least

walking forward and backward.
Having carefully measured such lines as will reduce

the field to some of the simple figures before-mentioned,
with such of their measuring lines as may be necessary,

he will be enabled to find the content of each part, by the

rules laid down in the former part of this article.

We would observe, that a measurer may divide the

same field different ways, and obtain the content thereof

by each. For instance, the field ABCDE(fig. 14.), may
be divided into a trapezium ABCD, and a triangle A DE.

Or, it may be divided into four triangles, as in fig. 15.

It may also be divkled into four triangles AEa, ED6,
Cde, and Bed, and two trapezoids Dbde, and ABac; as

in fig. 16.

Or, into three triangles AEa, EBC, BCc, and one

trapezoid AaBc; as in fig. 17.

Land measurers are much in the practice of taking

such lines only in the field as will enable them to draw a

geometrical plot thereof by some scale of equal parts;

and by taking such measure- lines on the plot, by the same

scale, they calculate the content with less trouble than

by taking all such measure-lines in the field, as may be
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necessary to reduce the same to triangles, trapezia, or

other simple figures.

Tlio calculations for the quantity of land in the same
field, by the four respective methods of taking the di-

mensions, will stand as follow:

Fig. 1 4.

Trapezium ABCD = _

Triangle ADE =s

^ 460 + 440x1020, 45gQQ0
2

ad v T.a 780 x 251

2
97890

5.56890

"2.2756

11.024

5 acr. 2 rds. 1 1 per. for the answer.

It is unnecessary to divide the square links of each

small part by 2; as the double content may be carried on,

and the aggregate, from thence arising, be divided by 2,

once for all.

Fig. 15.

Trapezium AEDC = ~Dc Aa x EC
= 292 -f 330 X 1020 = 634440

Triangle ABC =AC x Kb = 1020 x 470 = 469400

2)1 1 13840

5.56920

2.2768

11.072
5 acr. 2 rds. 1 1 perches, the answer, as before.

Fig. 16.

Triangle AEa = Aa x Ea = 260 x 180 = 46800
Triangle EDft = Ub x Kb --= 450 x 330 = 148500
Triangle CDe = de x Cc = 470 x 50 = 23500
Triangle Bcd = Be cd 320 x 60 = 19200

Trapezoid Dbde = Db -r de bd

= 450 4- 470 X 560 = 515200
Trapezoid Aa Be = Aa + Be x ac

= 260 4- 320 X 622 = 360700

)! 1 13900

5.56950

2.2780

5 acr. 2 rds. 11 perches, as before. ll.iCO
Fig. 17.

Triangle AEa = Aa x Ea = 330 x 70 = 23100
TrftwgteEDC = EC x D6 = 1020 v 292 = 297840
Triangle BCc = Be x Cc = 624 x 390 = • 2434-60

Trapezoid ABea = Aa + Be x ac

= 634 + 330 X 570 = 549480

)1 I 13880

5.56940

such equalizing lines as shall constitute a triangle, or
other figure, of equal area with the sum of all such tri-

angles and trapezoids combined.

Suppose, then, that an irregular boundary of a field is

of the form of fig. 18, composed of two triangles and four
trapezoids.

Draw the line AB, and at A erect a perpendicular
AC.—Lay a parallel ruler from A to c, the third point.
Move the upper part of the rule to b, and note where it

cuts the perpendicular, as at 1.—From this point 1, lay
the ruler to d; bring its lower part down to c, and note
where it cuts the perpendicular, at 2. From 2 lay the
rule to e, and move it upwards to d, and mark the per-
pendicular at 3.—From thence lax the rule to/, and bring
it down to e, and mark the perpendicular at 4.—From
this point lay the rule to B, and raise it to/, and mark
the perpendicular at 5.—From 5 draw the line 5B; then
will the triangle, AB5, be equal in area to the aggre-
gate of the two triangles and four trapezoids.

Example. Suppose that, on some well graduated
scale, the base of the triangle Agh, was found to be 185,
and perpendicular, #a, 110; the base,£/i, of the adjoining
trapezoid 250, and sum of its perpendiculars 160; the
base, hi, of the next trapezoid is 120, and its perpen-
diculars 180; the base ik 325, and the perpendiculars of
that trapezoid 190; the base kl of the next trapezoid
300, and the perpendiculars thereof 349; the base of the
latter triangle, IB, 630, and its, perpendicular, If, 289$
and that the content of the whole is required.
Suppose also, the content of the triangle ABC, whose

base AB, by the same scale, is 1810, and perpendicular
AC, is 238, is required.

First. The double of the
Triangfe Agb = 185 x 110 = 20350
Trapezoid gheb = 250 x 160 = 40000

hide = 120 x 180 = 21600
iked = 325 x 190 = 61750
klfe = 300 x 349 = 104700
llif =^630 x 289 = 182070

)43047O

2.15235

Do.
Do.
Do.

Triangle

.60940

Content, 2 acr. rds. 24 perches. 24.3760
Secondly. The double of the triangle

ABC =ABx AC = 1S10 x 238 ^ )43078O

2.1539

.6156

2.27 760

5 acr. 2 rds. 11 perches, as before. 11.-1040

We have hitherto confined our consideration to such
figures only, whose few.sides are straight lines of con*
siderable Length; but. as the general boundaries of many
pieces of land consist of short indentations, it is neces-
sary to avoid the tediousntss of computing the contents
ofa multitude of small triangles and trapezoids, to find

vol. 111. 82

24.624
Content, 2 acr. rds. 24 perches, as before.
From whence it appears, that the content of the new

triangle is the same as the aggregate contents of all the ori-
ginal triangles and trapezoids, to within the decimal of a
perch.

In working with a chain and its off-set staff, a measurer
does well in making a rough sketch in his field-book,
large enough to admit his writing down the lengths ol
all the necessary lines, whether for planning, or for cast-
ing off the content without a plan.

Where there is a general base line, with several per-
pendiculars raised thereon, it may be best to continue the
reckoning throughout that line; and, by. substruction, find
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the intermediate distances between one perpendicular and

another.

Example. Suppose from the sketch and dimensions of

fig. 19, a true plan and the content of the field were re-

quired.

Beginning at A, draw a line towards the tree at the up-

per end, and thereon prick off the distances, as in the

sketch.

At the proper points erect the perpendiculars, accord-

ing to their respective lengths; and the true figure will be

as fig. 20. The whole content may be found, by seeking

the separate content of each triangle and trapezoid, from

the dimensions given in fig. 19, thus:

The double content V
S5Q = 550Q()

of the triangle a = J

of the trapez. b = 350 -f 2tiu x 200 = 122000

c = 260 + 4U0 x 60 = 39600

The lines being straightened, as before directed, the

diagonal of this new trapezium, found by the scale, will

be 1070, and the sum of the perpendiculars, 1065.

d = 4U0 + 350 x 490 = 367500

e = 350 + 200 X 250 = 137500

/ = 300 |- 200 X 400 = 220000

g = 250 -f-400 X 500 =aa 325000
of the triangle h— + 200 x 400 = 80000

2)1326600

6.63300
4

2.532
40

Then,
EG X EK + HI 1032 > 1060 = 516 x 1060

= 546910 = 5 acres, 1 rood, 34 perches, for the an-

swer.
Secondly, by finding the content of the surrounding

trapezium, (fig. 21,) and from thence deducting the ag-

gregate of the outer trapezoids.

To find the triangle ABD, we have,
AB * AI> =

910 X 930

I"

= 455 x 930 = 423150.

The diagonal BD = -s/AB* + AL> 2 = v/9102
-f 930*

• 1301.

Then, the triangle BCD is found thus:

y/s x s — d x s — b x s — c, where a, ft, c, stand for
the sides, and s for the half sum of those sides.

a = 1301
b = 970
C = 830

The content 6 ac. 2 rds. 21 perches. 21.28

Hitherto we have supposed all the measuring lines to

be taken within the fields; but a measurer may some-

times meet with fields so circumstanced, by woody

ground, meres of water, &c. as not to admit of the neces-

sary internal lines being taken. Such pieces of land may,

however, be measured, by taking surrounding lines, mak-

ing one or more righi angles with each other, and rais-

ing perpendiculars from those lines to the angular points

of the fields; by which a true plan may be constructed,

and from thence the content found, either by equalizing

the sides by the parallel ruler, or by deducting the con-

tents of the small parts without, from the general content

of the trapezium or surrounding figure: see fig. 21.

Example. A plan of the piece of woody ground 1, 2,

3, 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13, being drawn by a

6-chain scale, the content thereof is required.

The Z A being (by the cross) made a right one, and
the sides BA and AD being measured, the diagonal BD
is readily found by construction; or else, by extracting

the root of AB x AD.
This diagonal being a base to the triangle BCD, and

the other sides BC and CD measured, that triangle also

is readily constructed, and the trapezium completed.

The off-sets being made on the lines of the trapezium,

the figure of the piece of wood may be correctly drawn.

Jts content may then be obtained, either by equalizing

(with the parallel ruler, or otherwise) the lines of the

wood, and thus reducing it to a trapezium; or by deduct-

ing the content of all the small trapezoids without, from

general content of the outer trapezium, fig. 22.

First, by reducing the figure to the trapezium,

EFGH.
2

2)3101

1550 = s, the half sum of the sides.

s — a = 249
s — b = 580
s — c = 720

Then, ^/\55i) 249 x 580 X 720 «b

x/l6ll72720U00 = 401463.
The triangle ABD = 423150
The triangle BCD = 401463

824613 = surrounding
trapezium ABCD.

Sum of

perpend. Lengths.
The trapezoid, No. 1 = 129 x 250 = 30000

2 = 110 x 520 = 57200
3 = 100 X 160 = 16000
4 = 210 x 250 = 52500
5 = 160 x 210 = 33600
6 = 130 x 320 = 41600
7 = 80 X 50 = 4000
8 = 150 X 380 = 57000
9 = 160 x 280 = 44800
10 = 250 x 160 = 40000
11 = 410 x 110 = 45100
12 = 150 x 460 = 69080
13 = 380 X 170 = 69600

2)556400

278200

= the agregate of all the small trapezoids; which taken

from 824613 (the content of the surrounding trapezium),

leaves 546410, = 5 acres, 1 rood, 34 perches, the con-

tent, as before

Thus far we have applied ourselves to single fields on-
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ly; but we will now proceed to the measuring of two or

more, lying contiguously to each other.

Example. From the dimensions given in the sketch,

fig. 23, the contents of the fields A and B are required.

620 x 290 x 1060
Field A. = 482300 = 4 acres, 3

roods, 11 perches, for the measure thereof.

Field tt i*° x 5Q0 _ 185000 = 1 acre, 3 roods, 16
2

perches, for the content of that field.

As in measuring single fields, various methods are pur-

sued for obtaining the contents; such as general lines

with normals, or triangles combined with normals, &c;
so also may the content of each respective field, contained

in an estate, be found by like means.
The estate, fig. 24, may be measured by a general

line, with normals erected thereon, in manner following;

viz.

Beginning at the southern end, a measurer takes his

principal Une from A towards the tree on the northern
limits of his work; and at every necessary point in that

line, he sets off such perpendiculars as will lead him to

the corners of each field, as in the figure. The dimen-
sions taken in each field being as here given, the content

of each may be found in manner following:

DIMENSIONS TAKEN.
Double

Bases. Normals. Operations. Areas.

I. Aa x ol = 740 x 25 = 14800

Aa x A6 -f- a2 = 36o x 8o = 28800

Ab x Aa+ bo = 790 x 1500 = 1185000

ac x a2 + cf = 490 x 120 = 58800
b» x be = 760 x 6o = 45600

2)1333000

6.665

2.66

26.

II. cf xcd + c/= 850 x 860 = 731000

dc X rf4 = 488 X 130 = 62400

c6 x c6+6,2= 350 x 90= 31500

6/ X 6,2 = 300 x 40 = 20000

fe x eq = 470 x 4o =18800
2)863700

43185

1.274

10.96

III. lm X_4l = 820 x 40 = 32800

gh xgm + hk = 590 x 1290 = 761100

ik x rk = 770 x 30 = 23 loo

gh x hi + gl = 590 x 270 = 159300

)97630O

4.8815

3.5*60

24.04.

IV. cf X c7 + it <a 490 x 1570 « 769300
C7 X 7,0 = 780 x 55 = 62900

dfl X cd = 510 X 45 = 22950

de xd?+en = 230 x 1010 = 232300

ef x eo+ ip =215 X 750=161250
ip xig = 370 X 70 = 25900

fz x fg + zw = 230 X 200 = 46000

zr x zu + rw = 300 X 270 = 81000

rs x rw = 40 x 200 = 8000

St X SX = 230 X 50 = 11500

)
142U0O

~7.1055

.4220
"

16.88

V. hw x gh = 210 X 70 = 14700

hk x hw + k& = 770 X 370 =» 284900
k& x kl = 140 x 50 = 7000
lc xcd = 260 x 70 = 18200

il x cl + ai = 330 X 550 = 181500

gi x"ai + yg = 560 x 700 = 392000

yg x yp = 350 X 70 =24500
)9223u0

4.614

2.456

18.24

VI. el x eu -4- lb = 750 X 700 = 525000

ef x ex +JT = 260 x 280 = 72800

eg x ef 4- gh = 210 x 520 = 109200

gi X gh H- ik = 90 x 660 = 59400

il x ik + lm = 350 x 820 = 287000
lm x In 820 X 120 = 98400

)l 1 52800

5.764

3.056

.fi.

Respective Contents.

r acr. rds. per.

Field I. - 6 2 26
II. - 4 1 10
III. - - 4 3 21

IV. - 7 16
V. - 4 2 18

VI. - - 5 3 2

Total 33 1 13

Notwithstanding some land-measurers have adopted
the foregoing method, of normal lines, for their mode of
practice, in making plans of estates, yet the following
(by triangles, &c.) seems preferable; being less subject

to error, and more facile in operation.

Let us suppose that the small estate, fig. 25, was to be
measured, by means of a general triangle, and necessary
off-sets; the measurer beginning at A, and measuring
towards B, from thence to C, and returning to A, ma-
king all necessary off-sets as he gws on; required the
true plan, and the measure of each field?

From the following dimensions, to plan the estate:
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Az
IX
A&
Ac
Ad
Ae
AB
Bo

¥
B&
Bi
BC
VA

as 250
= 60
= 500
= 730
= 810
= 940
= 1500
= 250
= 320
= 390
= 480
= 300
=1600
= 600

Xz
&2
c3
d4
e5
Bfe

06
/*
£8

ib

19

60
60
320
70
140
100
210
120
100

70

= 350
= 250

Cl2 = 710
Cm
Cm
Co
CA

= 800
= 950
= 1380
= 1400

«llO= 160

7i2 = S70
014 = 580

The plan of the estate being obtained by these dimen-
sions, other lines must now be drawn in each field, di-

viding it into such geometrical figures as will most rea-

dily give the content; as in fig. 26.

By dividing the fields as here directed, the content of

^ach may be found as follows:

HOME PADDOCK. Double areas.

Triangle
Do.

Trapezoid
Triangle

a = 1040

b = 630
X S15 =
X 565 =

36400
355950

= 270 x 565 + 230= 217350
140 x 230 =

GARDEN.

32200

2)64 1900

3.2095

Trapezium C = 680 X 250 + 180 = 2)292400

RIVER MEAD.
Triangle / (the lower")

irregular boundary
! =1865x860

being reduced by a f

former Rule, J
Triangle g = 1 60 x 1 1 5 =
Trapezoid h — 320 x 115 -(- 440
Triangle i = 1275 x 440 =

Do. k = 275 x

Trapezoid I = 60 x
Do. m = 70 x

Triangle n = 70 x

110 =

100 +
65 =

100 =
"65 =

1.462

1603900

18400

: 177600
561000
30250

8600

11550
4550

2)2415850

12.07925

Respective Contents.

acr. rds. per.
Home Paddock 3.2095 = 3 33
Garden . 1>462 = l l 33
KiverMead 12.07925 = 12 12

THE PLANE TABLE.
Land-measuring may, in some instances, be expedited

by instruments which set off lines, in their relative posi-

tions, and the angles of their inclination one to another;
the most convenient instruments for these purposes, are
the Plane-table and the Theodolite.

The Plane, or Plain table, is composed of a smooth rec-

tangular board, commonly of about 15 inches by J 2;

around which is a frame, that not only serves to keep
the paper smootli on which the plan is to be drawn, but,

being graduated into degrees, answering to a central
point in the board, the angular bearing of any two lines,

issuing from the station where the instrument is placed,

may readily be ascertained; or the angle itself may be
drawn on the paper.—A magnetic needle and compass-
box is fixed to one side of the board, which serves to

point out the bearing of any line to the magnetic meri-
dian.—There is, also, a brass index-rule, having sundry
scales thereon, and also perpendicular sights at the end
used herewith. The whole is supported on a three-leg-
ged stand, &c. moveable on a brass ball and stjket.
A land measurer having planted his Plane-table at A

one of the inner angles of the field ABCDE, fig. 27,
and from any assumed point on the paper (which maybe
considered as his station-point on the land) directed his

sight along the boundary to B, and also to C, to D, and
to E; and, by measuring these lines on the ground, find-

ing them to be as follow, viz.: AB = 665, AC 885,
AD 1030, and AE 580; he may make a correct plan of
the field; and from thence, by drawing other lines on the
plan, as heretofore directed, he may calculate the con-
tent thereof.

If the other side of the same field, viz. BC, CD, and
DE, &c. (fig. 27), had been measured, either on the
ground, or on the plot, the content may be found by
Rule 2. for the triangle.

A measurer may take his observations, from a point
about the middle of a field, as at A, (fig. 28) and take
his angles of bearing to all the corners of the field, and
measure the links to each corner, and from thence find
the content; for, suppose the Z BAC = 105° 0'

Z
Z
z

And that the line

30

30

Total X7 2 38

CAD = 59
DAE = 129
EAB = 66
AB =480
AC = 550
AD = 665
AE = 730, he will have

two sides of each triangle, and their included angle, giv-
en; from whence he may make his plan; and by Rule 3.
of triangles, find the content.

A measurer may take two stations in a field, as at A
and B, (fig. 29, the distance between which must be care-
fully measured); he must then from each station direct
his sight to the corner of the field, and draw dotted lines

till they intersect each other. From the intersections of
these dotted lines he must draw the boundary lines to

make his plan; in which he must draw such measuring-
lines as are necessary to find the content by the scale.

A measurer may take four or more stations in a field,

as abeg, (fig. 30) and set up such perpendiculars as arc

necessary for perfecting the boundary Imdjhk-j the plan
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being laid down, the content of the field may be found

by scaling.'

THE THEODOLITE.
The Theodolite is a circular instrument made of brass,

graduated into degrees, &c. on which is an index-limb

for taking horizontal angles, surmounted with an arch

for vertical angles, and a telescopic sight. It has, usu-

ally, spiril-levels to adjust it by; and a compass, for an-

gular bearings, checking the observations by the limb:

the whole placed on three legs, and a ball and socket, or

half-ball and parallel plates, to set it level.

In all cases of land-measuring, where angles are re-

quired to be taken, whether horizontal or vertical, no in-

strument is so well adapted thereto as the theodolite; its

accuracy and dispatch far exceeding all other instru-

ments used for that purpose, especially on large estates,

where varieties of boundary, as well as inequality of

surface, are met with.

In a single piece of land, the angular observations may
all be made from one spot in a field.

In this case, the theodolite being set at the station A,

fig. 31, and properly adjusted (as hereafter described),

the first observation to the picket-staff at a, was = 62°

20', from the north towards the east, and the length of

the line Aa = 660 links. *

The second observation, to 6, between the south and

east, = 152° 0', and the length of the line A& = 960

links.

The third, to c, between the south and the west, = 200°

0', the length 730.

And the fourth observation, to d, from the north to-

wards the west, 329° 50', and the length 599.

From hence, with the help of a protractor, the plan

may be drawn.

It is evident, that if from the observation b, that of a
is subducted, the Z n\b will be found -= 89° 40'.

That if from the observation c, that of & is subducted,

the Z b\c will be found = 48° 0'.

That if from the observation d, that of c is subducted,

the Z c\d will be found = 129° 50'.

And also, that if the circular complement of the ob-

servation d (which is 360°— 329° 50' = 30° 10') is ad-

ded to the observation a, the Z dAa will be found = 92°

30'.

The whole together making (as it ought) the com-
plete circle 360°.

The content may now be computed by rule 3 of tri-

angles.

A measurer may take the angle at each corner of a
piece of ground, and measure the sides as he goes on,
thus:—having set the needle to its 360°, and the limb to

its 360°, he found by observation at Z 1, that looking to

his picket at Z 2, the limb cut 304°, from the north to-

wards the west, and his needle 124°.—At 2, having
directed the theodolite to the back station, his observa-
tion forward was. on the limb, 45" 50' from south to
west, and on the needle 4 5° 30' also. At 3, the limb
was 120° ()'. from south to east, and the needle at 30Go
0'.—And at0 4, the limb and needle both were at 216°
0', from the north to the eastward.

Supposii g the lines were found to be 1000 links, 800
links, 1 100 links, and 800 links, the plan may be made,
and the content found by the scale.

In extensive concerns, where all the fields in an estate

or manor are to be measured, large circuits must he

taken with the theodolite, and the proceedings carefully

noted down in the field-book, the pages of which are di-

vided into three parts; the middle column being for in-

serting the angular observations, and the progressive

distances from station to station, and the points where

it may be necessary to set off (with the ten link staff)

such short lines as the flexures or angles of boundaries

may require. The sides of the page arc employed in

noting down such off-sets and remarks, on either hand,

as may be found necessary; and also making sketches of

side boundaries, where any deviations from a straight

line occur. For the more readily sketching such side,

boundaries, it is necessary to begin at the bottom of the

page, and write upwards.

For an example to exemplify the mode of practice

with this excellent instrument, we will take the estate,

fig. 33, and suppose the measurer to plant his instru-

ment in the road at 1, and having duly adjusted it, by

setting the head thereof truly horizontal by the spirit

levels and adjusting screws; and setting the index part

of the limb exactly at 360°, by moving the whole head

about until the 360* in the compass-box comes to the line

in the north end of the needle, the instrument will thus

be completely adjusted: here lie is to lock all fast by the

screw under the head between the legs.

The instrument thus adjusted, the measurer sends one
of his assistants forward, as I'nv as he can conveniently

measure a straight line, as at 2. Taking then his an-

gle of observation by his telescope, he finds it to he 69°
0' from the north towards the east, which he enters in

his field-book, noting it with N.E. as a memorandum
on which side of the meridian it lies. He must now fix

his limb to the other part of the head, by a screw for

that purpose. His chain-men having laid the chain in a
direction to the picket at 2, he proceeds to measure
this line, making such off-sets to the right and left as
may be necessary. At his station he finds, by measuring
on the right, with his off-set staff, that he has the gene-
ral line of the road-fence at 30 links and also a corner
of 40 links more; and 30 broad: on the left of his station
he has an off- set of 10 links. The chain -men proceed-
ing on their line to 300, he finds 25 on the right to be
the breadth on that side of the road, where is a gate,
and on the left 20, which will determine the breadth of
the road at that spot. At 400 he will find 10 on the right,
and 20 on the left, to be the breadth. At 760 (the end
of that line) he will find 35 on the right, and 15 on the
left, to be the breadth; where also he will find a small
road branch off to the right. Thus is the first station-
line finished.

To this spot (which is his second station) he brings
his theodolite, and after setting it level, unlocks tlie un-
der screw and turns the whole head about, until, through
the telescope, he sees the back picket or station-staff.
Here again, locking the head of the theodolite, he must
unscrew the limb, and turn it about until, through the
telescope, he has a view of the picket at 3; the ansrle
to which he will find to be 253° 10' from the north to
the eastward, which he will enter in his field-book. Mea-
suring on from 2 to 3, he will find, at 1 30 links, that
he is come to a turnpike-gate, where the breaths on
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the right and left arc 30 and 13. At 200 he has an off-

set of 15 on the left; and a break-off at the right of ano-

ther road, at 25 from his line, with two other off sets, as

expressed in the field-book. Whereto this road leads,

must he noted. At 265 he has oft sets of 30 on the left,

and 20 on the right; which ends this station line.

Bringing now his instrument to 3, he is to adjust it

in the manner we have directed him to do at 2, and

turning the limb about towards the picket forward, he

Mill find the angle of bearing to be 57° 45 , still from

the north to the eastward. At 20 he will find himself

opposite to a cross hedge on the left, belonging to the

estate he is surveying. At 293 he ends his line of this

station; where the off-sets are 5 and 35, as noted in the

field-book.

Coming now to 4, and having adjusted his theodo-

lite, he finds his next angle = 226° 0' N.E. At 20 his

off-sets are 20 and 15. At 410 they are 15 and 30,

where, on the left, is a cross hedge of a backward direc-

tion. At 480 his off sets are 5 and 25, where is another

cross-hedge. At 750 is a break- in of the fence, and the

off-sets are 30 4- 15 on the left, and 10 on the right.

At 1050 the off-sets are 20 on each hand, and another

cross hedge on the left. At 1 1 50 are off-sets on the right

of 20 and 20, where stands a house. At 1300 the off-

set of 30 on the right terminates the house; and at 5 on

the left is a cross hedge of a backward direction:—1350

ends this line, where roads diverge to the right and left.

At 5 the instrument being adjusted, the angle is

284° 50', nearly W. At 50 the off-set to the hedge is 15;

at 220 it is also 15, where is a cross hedge, which is the

same as was noted at 1050 in the last line. At 320 the

off-set is 25. At 350 is the end of this station, where the

distance from the fence is 15.

At 6 the bearing is 305° 35' N. W. At 130 the

off- set is 30; where a cross hedge goes off to the point

noticed at 750 in the line from 4 to 5. At 160 the

line is nearly close to the fence. 210 ends this line.

At 7 the angle forward is 106° 25' N. W. The line

fs 143 long, with an offset at the end of 15.

At 8 the bearing is 269" 20' N. W. At 100 and 300

the off-sets are 15 and 10.

The bearing at, 9 is 70° 45' S. W. At 30 the mea-

surer finds it expedient to cross the fence, and to proceed

within the bounds of the estate. At 90 he has an off-set

of 30 to the right where he crosses a hedge. At 880 he

crosses another hedge, having there an off-set of 20. At

940 he has an off-set of 50. At 990 he again crosses the

hedge. At 1020 he has an off-set of 20 to the left. At

1040 he again crosses the hedge. At 1080 he comes to

the corner of the farm-house; and 1165 ends his line,

where is a small curve at the right.

At 10 the bearing is 204<> o' S. W. At 70 is an

off set of 5 on the right. At 200 is 15 on the left, and

a cross hedge. At 600 is 25 on the left, and 9.0 + 15 on

the right. 690 ends the line, having an off-set of 15 on

the right, and the like on the left, where is a cross hedge.

The bearing at 1 1 is 355° 30' S. E. At 280 is an

off-set of 30 on the right, and 10 with a cross hedge on

the left. At 400 is an off-set of 30, and a cross hedge at

the left; and 470 ends the line, with off-sets of 10 and 20

on the right and left.

At 12 the bearing is 155° 0' S.E. At 60 is a cross

hedge. At 219 the off-sets are 10 and 15: and at 229
the measurer comes to a close at I, where he began.
Having thus taken a circuit of this estate, the measu-

rer must proceed to plot off the same by some convenient
scale in manner following:

PLOTTING.
The plotting, or making a draught of an estate, from

a field-book or other memoranda taken in the field, is

thus performed:

The paper, or vellum, on which the plan is to be drawn,
must be smoothly laid down on a drawing-board: a line

is to be drawn from the bottom to the top, to represent
the magnetic meridian.

About the middle part of this line a point is to be
made, on which point the centre of the circular protrac-
tor is to be laid, the straight edge so placed as to coin-

cide with the meridian line: round, at the edge of the

protractor, draw a pencil line. [The protractor is a
circular piece of brass, having its edge divided into de-
grees &c. answerable to the circumference of the theodo-
lite, so that whatever horizontal observation is made
with the latter, it may be laid down on paper with the

help of this instrument.]

The protractor thus placed, being steadily fixed in

that position by pins, or by a lead weight, look in the

field-book for the quantity of the Z at 1, which, in the

present case, is stated to be 69° 0' north-easterly. Look
for this degree, on the circular edge of the protractor,

and on the paper make a mark, with a fine plotting-pin,

at that number; mark it 1, denoting 1.

Look in the field-book for the Zat 2, which, in this

case, == 253° 10', where make a mark, as before.

Thus do with all the other Zs, until you come to the

last station previous to a close on some former part of the

work.
All the angles being thus pricked off, remove the pro-

tractor.

Consider where about the beginning of the work should

be placed, so that the whole may come within the com-

pass of the paper laid down; and there make a mark,

noting it as 1, the beginning of the plot.

Lay the fore edge of the parallel ruler from the central

point where the protractor lay, to the mark on the pen-

cilled circle denoted 1. Move the fore edge of the pa-

rallel ruler until it touches the point determined on for

the beginning of the plot.—From thence draw an ob-

scure or pencil line (in the direction mentioned, i. e. in

this case, from the north to the eastward) about the

length of the y^hole line of this 0, = 760.

Apply a feather-edge scale to this obscure line, the

division thereof at the beginning; and prick off every

progressive number where any off-sets have been made;

as at 300, 400, and 76 0.

Turn the scale across the line (by some cross division),

and prick off the off-sets on each side of the station-line.

At 0, or 1, the field-book informs us, that on the left

hand, at 10 links, is the boundary-line of that side;

where is also a small road branching off. On the right

hand, the off-set is 30, which, with 4- 40, goes to the ex-

tent of a small nook, that is 40 links broad also. At 300,

on the left, is an off-set of 20, and, on the right, another of

25* where also is a gate to be noticed.—At 760 is an off-

set on the left of 15; and, on the right, one of 35, where
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a small mad-way branches off. All which off-sets are to

be nricked off as you go on. Draw the boundary-lines

through these off-set points; and thus the first station

will be completed. .

Lay, now, the parallel ruler from the centre to the

angular point of 2: move the limb of the parallel ruler,

until it touches the end of the last station; from whence

draw another obscure line, from the north, easterly, as

noted in the field-book. .

Apply the edge of the scale as before, and prick oil the

numbers SO, 200, and 265.—At SO links is a toll-gate,

where the off-sets are 15 and SO.—At 200, the off-sets

are 15 and 25; where, on the right hand, is a short line

of hedge of 30 links, and also a lane of 30 links broad,

going off at an acute angle.—At 265, the end of the sta-

tion, the off-sets are SO and 10.

Lay off the line from 3, as before directed, north-

easterly.—Prick off the numbers 20 and 293. Oppo-

site 20 is a hedge branching off to the left.—At 293 the

off-sets are 35 and 5.

From 4 lay off the line north-easterly, and prick

off the numbers on that line, as they appear in the field-

book, and make the off-sets as follow, viz. At 120 set

off 1 5 and 20. At 4 1 are 30 and 1 5, where two hedges

branch off nearly in the direction of the side sketches.

At 430 the off-sets are 25 and 5, where is a cross hedge

on the left. At 150, on the left, is 30 +15 with a cross

hedge: on the right is 10. At 1050, on the left, is 20

with a cross hedge, and 20 on the right. At 1150, on

the right, is 20 + 20, where stands a house. At 1300,

on the left, is 5 with a cross hedge; on the right is 30

with a road branching from thence.—1350 completes

this line.

At 5 the work takes another direction, and goes

backwards towards the west. Lay the ruler from the

centre to this station, and draw the obscure line in the

direction mentioned. Prick off the distances and off-sets

as in the field-book. Here we have off-sets on one side

only, not being now in a road- way.

At 0s 6, 7, and 8, set off the lines south-westerly,

and prick off the distances and off- sets, as in the field-

book.

At 30, in 9, a hedge was crossed; as also at 990
and 1040.

Station 10 still bears west of the south; at the end of

which we again come into a road-way.

But at 11, the direction of the line bears above the

south, towards the cast; as does that also of 12.

At the end of this station, the work comes to a close

at 1.

After having thus plotted his work, the measurer will

have to draw another line, for the true meridian, to the

eastward of the former, according to the variation of the

magnetic needle, where the estate lies.—On this true

meridian line he must place ajlenr tie lis, or some other
device, as a north point.—He will also have to give a
title to his map; to draw a scale of the proportion he has
plotted by; and to give the whole a border.

After t is circuit is plotted off, the measurer must fill

up the interior by inrusu! ing with the chain, and lay

each field down in its proper situation and dimensions on
the plan.

Having thus a prototype of the estate on paper, he

s u s

may draw such measuring-lines on his plan as will

enable him to calculate the content of each field sepa-

rately.

SURVIVORSHIP. See Ltie Annuities.

SUS ho" a genus of quadrupeds, of the order bclluse.

The generic character is, front teeth in the upper jaw

four/converging, in the lower jaw six, projecting; ca-

nine teeth, or tusks, in the upper jaw two, rather short;

in the lower jaw two, long, exserted; snout truncated,

prominent, moveable; feet cloven. This genus is in some

points of an ambiguous nature, being allied to the pecora,

by its cloven hoofs, and to the ferae, in some degree, by-

its teeth; yet differing widely from both in many re-

spects. The internal structure of the feet also approaches

to that of the digitated quadrupeds, while that of some

other parts is peculiar to this genus alone. It may, there-

fore, be allowed to form at once a link between the

clovm-footed, the whole-hoofed, and the digitated quad-

rupeds.

1. Sus scrofa, common hog. The wild boar, the stock

or original of the common domestic hog, is a native of

almost all the temperate parts both of Europe and Asia,

and is also found in the upper parts of Africa. It is a

stranger to the arctic regions, and is not indigenous to

the British isles.

The wild boar inhabits woods, living on various kinds

of vegetables, viz. roots, mast, acorns, &c. &c. It also

occasionally devours animal food. It is, in general, con-

siderably smaller than the domestic hog, and is of a dark
blinded grey colour, sometimes blackish; but when only

a year or two old, is of a pale rufous or dull yellowish

brown cast; and when quite young, is marked by alter-

nate dusky and pale stripes disposed longitudinally on
each side the body. Between the bristles, next the skin,

is a finer or softer hair, of a kind of woolly or curling na-
ture. The snout is somewhat longer in proportion than
that of the domestic animal; but the principal difference

is in the superior length and size of the tusks, which are
often several inches long, and are capable of inflicting

the most severe and fatal wounds.
The hunting of the wild boar forms one of the amuse-

ments of the great in some parts of Germany, Poland,
&c. and is a chace of some difficulty and danger; not on
account of the swiftness, but the ferocity of the animal.
As the wild boar advances in age, after the period of

three or four years, he becomes less dangerous, on ac-
count of the growth of his tusks, which turn up, or make
so large a curve or flexure, as often rather to impede
than assist his intentions of wounding with them.

To describe particularly the common or domestic hog
would be superfluous. It may be sufficient to observe,
that this animal principally differs from the wild boar in
size, in having smaller tusks, and larger ears, which are
also somewhat pendant, and of a more pointed form. Of
all quadrupeds the hog is the most gross in his manners,
and has therefore been pretty uniformly Considered! in all

nations as the emblem of impurity. The Jews were strictly
enjoined not to eat its flesh; and in many parts of the
world, a similar prohibition is still in force; since the
Mahometans agree in this respect with the Mosaic in-
stitution. In most parts of Europe, on the contrary, it

constitutes a principal part oi the food of mankind. This
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Animal is of a remarkably prolific nature, being some-
rimes known to produce as man} as twenty at a birth.

The hog was unknown in America, on the discovery
of that continent; but since its introduction, appears to

flourish there as much as iu the old world. The varie-
ties into which the hog occasionally runs, chiefly relate

to size and colour. That called the Chinese hog is of a
vct;y small size, with a remarkably pendulous belly: its

colour is commonly black, and the skin often nearly
bare, or less hairy than in the European kinds.
The variety called the Guinea hog is distinguished by

having a smaller bead than the common hog, with long,
slender, sharp-pointed cars, and naked tail reaching to

the ground. Its colour is rufous, and its hair softer,

shorter, and finer than in other kinds. It is said to be
must common in Guinea, and is considered by Linnaeus
as a distinct species, under the title of sus porcus.
But the most remarkable variety of the hog is that in

which the hoofs are entire and undivided. This is a mere
accidental variety, which is, however, observed to be

more common in some countries than in others, and is,

according to Linnaeus, not unfrequent in the neighbour-
hood of Upsal in Sweden. It has been noticed by Aris-
totle and Pliny, and is said by the former to have been
most common in lily ria and Paeonia.

The age of the domestic hog is said to extend from
fifteen to twenty-five years, or even more.

2. Sus iElhiopicus, ./Ethiopian hog. This animal is

very much allied in its general appearance to the common
hog, but is distinguished by a pair of large, flat, semi

circular lobes or wattles, placed beneath the eyes: the

snout is also of a much broader form, and is very strong

and callous: the ears are large, and very slightly pointed:

the tusks in the lower jaw arc rather small; but those in

the upper jaw are large, sharp, curved, and in the old

animal bend upwards in a semicircular manner towards

the forehead: there are no fore teeih; their place being

supplied by very hard gums: the skin of the face, im-

mediately below the eyes, or above the broad lobes be-

fore-mentioned, is loose and wrinkled, and on each side

the corners of the mouth is a callous protuberance. The
body is of a strong form; the tail slender, slightly flat-

tened, and thinly covered with scattered hairs. The ge-

neral colour of the whole animal is a dusky or blackish

brown.
This species is a native of the hotter parts of Africa,

occuring from Sierra Leona to Congo, and to within

about two hundred leagues of the Cape of Good Hope.

It also occurs in the island of Madagascar.

It is a fierce and dangerous animal, and is said to re-

side principally in subterraneous recesses which it digs

with its nose and hoofs. When attacked or pursued, it

rushes on its adversary with great force; and strikes,

like the common boar, with its tusks, which are capable

of inflicting the most tremendous wounds.

3. Sus Africanus, Cape Verd hog. The Cape Verd
hog has been generally confounded with the former ani-

mal, from which, however, it appears to differ very con-
siderably; having a head of a much longer and slenderer
form, with the upper jaw extending beyond the lower.

In the upper jaw are also two cutting teeth, and six in

the lower: the tusks are very large and thick, but. those

of the lower jaw much larger than those of the upper:

the ears are rather narrow, pointed, and tufted with long
bristles or hairs: the whole body is also covered with long,
weak, or fine bristles, of which those on the shoulders,
belly, and thighs, are much longer than on other parts:
the tail is thin, and terminates in a longish tuft. The
colour of this animal is a palish brown. Its general size
is that of a common hog, but it is said sometimes to be
found far larger. It is a native of Africa extending from
Cape Verd to the Cape of Good Hope. See Plate
CXXXI1. Nat. Hist. fig. 383.

4. Sus babyroussa. The babyroussa is nearly of the
size of a common hog, but of a somewhat lunger form,
and with more slender limbs, and is covered, instead of
bristles, with fine, short, and somewhat woolly hair, of
a deep-brown or blackish colour, interspersed with a
few bristles on the upper and hinder part of the back. It

is also distinguished by the very extraordinary position
and form of the upper tusks, which, instead of being
situated internally on the edge of the jaw, as in other
animals, are placed externally, perforating the si in of
the snout, and turning upwards towards the forehead;
and as the animal advances in age, become so extremely
long and curved as to touch the forehead and continue
their curvature downwards, by which means they must
of necessity lose their power as offensive weapons: the

tusks of the lowerjaw are formed as in the rest of the ge-
nus, and are also very long, sharp, and curved; but not
of equal magnitude with those of the upper. The tipper

tusks are of a tine hard grain, like that of ivory: the

eyes are small; the ears somewhat erect, and pointed:

the tail rather long, slender, and tufted at the head with
long hairs.

The babyroussa is a gregarious animal, and is found
iu large herds in many parts of Java, Ambonia, and
some other Indian islands. Their food is entirely of a
vegetable nature, and they often feed on the leaves of
trees. When sleeping or resting themselves in a stand-
ing posture, they are said often to hook or support
themselves by placing the upper tusks across the lower
branches of the trees. When pursued they will often

plunge into a river, or even into the sea, if near, and
can swim with great vigour and facility, and to a vast
distance. The voice of the babyroussa is said to resem-
ble that of the common hog, but it occasionally utters

also a strong or loud growling note. It is sometimes
tamed by the inhabitants of the Indian islands, and the

flesh is considered as a wholesome food. See Plate

CXXXV1. Nat. Hist. fig. 385.

5. Sus tajassu, pecary. The pecary is the only animal
of this genus that is a native of the new world, where it

is chiefly found in the hottest regions. Its size is con-

siderably smaller than that of a common bog, and it is

of a short compact form. The whole animal is thickly

covered, on the upper parts, with very strong dark-
brown or blackish bristles, each marked by several yel-

lowish-white rings; so that the colour of the whole ap-

pears mottled with minute freckles or specks, and round
the neck is generally a whitish band or collar. The
head is rather large; the snout long; the ears short and
upright; the belly marly naked: there is no tail, and at

the lower part of the back, or at some little distance be-

yond the lump, is a glandular orifice surrounded- by

strong bristles in a somewhat radiated direction. From
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the orifice exudes a strong-srented fluid, and this part

has been vulgarly supposed to be the navel of the ani-

mal: the tusks in this species are not very huge.

Tin petal) is a gregarious animal, and in its wild

state is fierce and dangerous; sometimes attacking the

hunters with great vigour, and often destroying the dogs

which are employed in its pursuit. It feeds not only on

vegetablesubsiances, hut occasionally on animals of vari-

ous kinds, and is particularly an enemy to snakes and

other reptiles; attacking and destroying even the rattle-

snake, without the hast dread or inconvenience, and dex-

terously skinning it, by holding it between its feet, while

it performs that operation with its teeth. It is also re-

markable that the common hog, when translated to Ame-
rica, will attack and destroy the rattlesnake. The pe-

cary is considered as an agreeable food: but the dorsal

gland must be cut away as soon as the animal is killed:

otherwise the whole flesh would be infected with an un-

pleasant flavour. See Plate CXXXVI. Nat. Hist. fig. 386.

SUSPENSION, or Points of Suspension, in me-

chanics, a»-e those points in the axis or beam of the ba-

lance, wherein the weights are applied, or from which

they are suspended.

In a law sense, suspension is a species of censure,

whereby ecclesiastical persons are forbidden to exercise

their office, or to take the profits of their benefices; or

when they are prohibited in both of them for a certain

time, either in whole or in part. Suspension is also said

to relate to the laity, viz. suspensie ab ingressu eccle-

sia;. i. e. from hearing divine service.

SUTURE. See Surgery.

SWARTZIA, a genus of the class and order polya-

delphia polyandtia. The calyx is four leaved; petals

single, lateral, flat; legumen one-celled, two vafvedj

seeds ai iliatcd. There are six species, trees of the West
Indies.

SWEARING, an offence punishable by several sta-

tutes: thus stat. 6 and 7 Will. III. cap. 11. ordains,

that if any person shall profanely swear, if he is a la-

bourer, servant, or common soldier, he shall forfeit Is.

to the poor, for the first offence, 2s. for the second, &c;
and any person not a servant, &c. forfeits 2s. for the

first offence, 4s. for the second, 6s. for the third, &c. to

he levied by distress of goods.

SWEAT. See Perspiration.
Sweating-Sickness, a disease which appeared first

in England, in the year 1483. It seized different patients

in different manners; for in some it first appeared with a

pain in the neck, scapula, legs, or arms; whilst others

perceived only a kind of warm vapour or flatulence,

running through those parts. And these symptoms
were suddenly succeeded by a profuse sweat, which the

patient could not account for* The internal parts became
first warm, and were soon alter Belzed with an incredi-

ble heat, which thence diffused itself to the extremities

of the body. An intolerable thirst, restleness, and indis-

position of the heart, liver, and stomftch, were the next
symptoms, which were succeeded by an excessive head-
ache; a delirium, in which the patient was very talka-

tive; and after these, a kind of extenuation of the body,
and an irresistible necessity of sleeping. For prevent-
ing thU disease, temperance was ordered, and the choice

Tot. in. 83
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of salutary aliments and drinks, and no crude pot-herbs

nor sail ads to be used.

SWEEP, in the sea-language, is that part of the

mould of a ship, where she begins to compass in at the

rung-heads: also, when the hawser is dragged along the

bottom of the sea, to recover any thing that is sunk, they

call this action sweeping for it.

SWEETS, in the wine trade, denotes any vegetable

juice, whether obtained by means of sugar, raisins, or

other foreign or domestic fruit, which is added to wines,

with a design to improve them.

SWERTIA, marsh, gentian, a genus of plants belong-

ing to the class of pentandria, and to the order of digy-

nia; and in the natural system ranging under the 20th

order, rotacca?. The corolla is wheel-shaped. There
are nectariferous pores at the bases of the segments of

the corolla. The capsule is unilocular and bivalve.

There are six species. The perennis is a native of Eng-
land. It is distinguished by radical oval leaves. It flow-

ers in August.

SW 1ETENIA, mahogany, a genus of plants belonging

to the class ofdecandria, and to the order of monogynia;

and in the natural system arranged under the 54th or-

der, miscellanea. The cahx is quinquefid. There are

five petals; the nectarium is cylindrical, supporting the

antherse with its mouth. The capsule is five-celled,

woody,.and opening at the mouth. The seeds are um-
bricated and winged. There are three species: the ma-
hogani, which is the principal, is a native of the warmest
parts of America, and grows also in the island of Cuba,
Jamaica, Hispaniola, and the Bahama islands. It

abounded formerly in the low lands of Jamaica, but is

now found only on high hills and places difficult of ac-
cess.

It thrives in moist soils, but varies in texture and
grain according to the nature of the soil. On rocks it is

of a smaller size, but very hard and weighty, of a close
grain, and beautifully shaded; while the produce of the
low and richer lands is observed to be more light and
porous, of a paler colour, and open grain; and that of
mixed soils to hold a medium between both. The tree
grows very tall and straight, and is usually four feet in
diameter; the flowers are of a reddish or saffron colour,
and the fruit of an oval form, and about the size of a
turkey's e^.
The wood is generally hard, takes a fine polish, and

is found to answer better than any other sort in all
kinds .»f cabinet-ware. It is now universally esteemed,
and sells at a good price. It is a very strong "timber, and
answers very well in beams, joists, planks, boards, and
shingles; and has been frequently put to those uses in
Jamaica in former times. It is said to be used sometimes
in ship-building; a purpose for which it is remarkably
adapted, if not too costly, being very durable, capable
»f resisting gun-shots, ami burying the shots without
splintering.

The seed-vessels are of a curious form, consisting of
a large cone splitting into five parts, and disclosing its
winged seeds, disposed in the regular manner of those
of an apocynum. The seeds being winged, are dispersed
on the surface of the ground, where some falling into the
chinks of the rocks, strike root; then creep out on the
surface, and seek another chink, into which they creep
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ami swell to such a size and strength, that at length the
rock splits, and is forced to admit ot" the root's deeper
penetration; and with this little nutriment the tree in-

creases to a stupendous size in a few years.

SWIMMING, the act of sustaining the body in water,
and of moving in it, in which action the air-bladder and
iins of fishes hear each a considerable part. See Air-
ULAnDKR, and Fishes.

Swimming, as applied to human beings, is the art of

balancing the body on or near the surface of the water,

and of making a progress through it; an art so useful,

we might say so necessary, that every young person

ought to be instructed in it; and as it is also a wholesome
and pleasant exercise, it ought to be regularly taught at

schools, as well as the other athletic exercises:

The art of smimming is so ancient, that we have no
accounts of its origin in thejhistory of any nation; nor are

there any nations so barbarous but that swimming is

known and practised among them, and that in greater

perfection than among civilized people. It is probable,

therefore, that the art, though not absolutely natural,

will always be acquired by people in a savage state from

imitating the brute animals, most of whom swim natu-

rally. Indeed so much does this appear to be the case,

that very expert {swimmers have recommended it to

those who wished to learn, to imitate the motions of the

frog in moving through the clement of water.

The art of swimming depends entirely upon keeping

the body in a proper balance, and this is easily and al-

most insensibly acquired. The great obstacle is the na-

tural dread which people have of being drowned; and

tliis it is impossible to overcome by any thing but accus-

toming ourselves to go into the water.. With regard to

the real danger of being drowned, it is but little; and on

innumerable occasions arises entirely from the terror

above mentioned, as will appear from the following ob-

servations by Dr. Franklin:
« 1st, That though the legs, arms, and head, of a hu-

man body, being solid parts, are specifically somewhat
heavier than fresh water, yet the trunk, particularly the

upper part, from its hollowncss, is so much lighter than

Wi ter, that the whole of the bo'iy, taken together, is too

light to sink wholly under water, but some part will re-

main above until the lungs become filled with water:

which happens from drawing water into them instead of

air, when a person in the (right attempts breathing

while the mouth and nostrils are under water.

« 2dly, That the legs and arms are specifically light-

er than salt water, and will be supported by it; so that

a human body would not sink in salt water though the

lungs were filled as above, but from the greater specific

gravity of the head.

•* 3d!y, That therefore a person throwing himself on

his back in salt water, and extending his arms, may ea-

sily lie so as to keep his month and nostrils free for

breathing; and by a small motion of his hands may pre-

vent turning, if he should perceive any tendency to it.

" 4thly, That in fresh water, if any man throws him-
self on his back near the surface, he cannot long contin-

ue in that situation, but by a proper action of his hands
en the water. If he uses no such action, the. legs and low-

er part of the body will gradually sinktill he comes into

2

an upright position; in which he will continue suspended,
the hollow of the breast keeping the head uppermost.

<• 5tl»ly, But if in this erect position the head is kept
upright above the shoulders, as when we stand on the
ground, the immersion will, by the weight of that part
of the head that is out of the water, reach above the
mouth and nostrils, perhaps a little above the eyes; so
that a man cannot long remain suspended in water with
his head in that position.

" Cthly, The body continued suspended as before, and
upright, if the head is leaned quite back, so that the face
looks upwards, ail the back part of the head being then
under water, and its weight consequently in a great mea-
sure supported by it, the face will remain above water
quite free for breathing, will rise an inch higher every
inspiration, and sink as much every expiration, but ne-
ver so low that the water may come over the mouth.

«< 7thly, If therefore a person unacquainted with
swimming, and falling accidentally into wafer, could
have presence of mind sufficient to avoid struggling and
plunging, and to let the body take this natural position,
he might continue long safe from drowning, till perhaps
help would come; for as to the clothes, their additional
weight while immersed is very inconsiderable, the water
supporting it; though when he comes out of the water,
he would find them very heavy indeed."

Tlie method of learning to swim is as fallows: The
person must walk into water so deep that it will reach to

the breast. He is then to lie down gently on the belly,
keeping the head and neck perfectly upright, the breast
advancing forward, the thorax inflated, and the back
bent; then withdrawing the legs from the bottom, and
stretching them Out, strike the arms forwards in unison
with the legs. Swimming on the back is somewhat simi-
lar to that on the belly, but with this difference; that the
legs are here chiefly employed to move the body forwards,
and the arms are often unemployed, for the progressive
motion is derived from the movement of the legs. In
diving, after the plunge, a person uses the same action
as in swimming, only the head is bent downwards; and
whenever he chooses to return to his former situation, he

has nothing to do but bend buck his head, and he will

immediately return to the surface.

It is very common for novices in the art of swimming
to make use of corks or bladders to assist in keeping the

body above water. Some have utterly condemned the

use of these; Dr. Franklin, however, allows that they
may be of service for supporting the body while one is

learning what is called the stroke, or that maimer of
drawing in and striking out the hands ami feet t

necessary to produce progressive motion. " But (says
he) you will be no swimmer till you can place confidence
in the power of the water to support you: I would there-
fore advise the acquiring of that confidence in the first

place, especially as I have known several who by a little

of the practice necessary for that purpose, have insensi-

bly acquired the stroke, taught in a manner by nature.
" The practice I mean is this: choosing a place where

the water deepens gradually, walk coolly into it till it is

up to your breast: then turn round your face to the shore,

and throw an egg into the water, between you and the

shore; it will sink to the bottom, and be easily se n there

if the water is clear. It must lie in the water so deep that
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you cannot reach it to take it up but by diving for it.

To encourage yourself in order to do this, reflect that

your progress will be from deeper to shallower water;

ami that at any time you may, by bringing your legs

under you, and standing on the bottom, raise your head

far above the water: then plunge under it with your eyes

open, throwing yourself towards the egg, and endeavour-

ing, by the action of your hands and feet against the

water, to get forward till within reach of it. In this at-

tempt you will find that the water buoys you up against

your inclination; that it is not so easy a thing to sink as

you imagined; that you cannot but by active force get

down to the egg. Thus you feel the power of the water

to support you, and learn to confide in that power;

while your endeavours to overcome it, and to reach the

egg, teach you the manner of acting on the water with

your feet and hands; which action is afterwards used in

swimming to Btipportyour head higher above water, or

to go forward through it."

SWINE-STONE, in mineralogy. The texture of this

substance is often cariliy; fracture splintery; specific

gravity 2.7; colour grey, of various shades. When scrap-

ed or pounded, it emits an urinous or garlic smell.

SWORD, a weapon used either in cutting or thrust-

ing; the usual weapon of fights hand to hand. It also

signifies, figuratively, destruction by war; as fire and
sword.

Sword, broad. An original weapon of Scotland: it is

sometimes called a back sword, as having but one edge;

it is basket-handled, and three feet two inches long.

SwultD, regulation. The sword which is worn by Bri-

tish officers may be properly called alongcut-and-thrust.

It is a manifest imitation of the Austrian sword, and
has been lately introduced. It is not, however, so conve-

niently used by us as it is by the Austrians. The latter

have it girted round their waists, so that it hangs with-

out any embarrassment to the wearer close to the left

hip or thigh; whereas with us, it is suspended in an auk-

Ward diagonal manner from a cross belt over the loins.

Sword, position of. at open order. When an ofticer

stands or marches in front of his company, &c. the posi-

tion of the sword is diagonal aeros> the chest. At close

order, or when the officer is on the flank of his company,
&C. the hilt is close to the right thigh, and the blade in

hollow of the right shoulder. When mounted, he carries

it diagonally across the bridle hand.

When troops or squadrons of cavalry advance, in the

walk, the sword is carried with the blade resting on the

right arm; in the trot and gallop, the right band must
be steadied on the right thigh, the point of the sword ra-

ther inclining forward; and in the charge, the hand is

lifted, and the sword is carried rather Forward, and
•rossways in front of the head, with the edge outwards.

SYENA, a genus of the class and order triandria mo-
nogynia. The calyx is three-leaved; petals three; an-

thers oblong; capsules one-celled, three-valved. There
is one species, a mossy plant of Guiana.

SYLLOGISM, wxxtyHpts. in logic, an argument or
term of reasoning, coniating of three propositions; the
two first of which are called premises, and the last the

conclusion. See Louie, Mode, &c.

SYMPHON1A, a genus of plants of the class of mo-
nadelphia, aud order of pentandria. There is oue pistil.
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The corolla is globular, and the berry five-celled. There
is only one species yet discovered; the globulifera, a tree

of Surinam.
SYMPHONY", in music, properly denotes a conso-

nance or concert of several sounds agreeable to the car,

whether vocal or instrumental, called also harmony.
SYMPHYSIS, in anatomy, one of the kinds of junc-

tures of articulation of the bones. See Anatomy.
SYMPHYTUM, comfrey, a genus of plants of the

class of pentandria, and order of monody nia; aim in the

natural system ranging under the 41st order, aspcrifolise.

The limb of the corolla is tubular and ventricosc, and
the throat is shut with awl-shaped rays. There are three
species; the officinale, tuberosum, and orientale. The
officinale is a British plant. The stem is about two feet

high, round, branched, green, and rough. The radical
leaves are very large and rough; those on the stalk are
decurrent, and alternate. The flowers grow on loose
spikes, and are either of a yellowish or purple colour.
It grows on the banks of rivers, and flowers from May
to October.

SYMPLOCOS, a genus of plants of the class of po-
lyadelphia, and the order of polyandria; and in the na-
tural system ranging under those the order of which has
not been determined. The calyx is quinquefid and in-
ferior: the corolla is pentapctalous: the stamina are at-
tached to the tube of the corolla in a four-fold series.
Only one species, the martinicensis, is mentioned by
Linnseus; but l'ileritier of the academy of sciences at
Paris has added three more, the ciponima, arechea, and
octopetala, all trees of the West Indies.
SYNCOPE, fainting. See Medicine.
Syncope, in grammar, an elision or retrenchment of

a letter or syllable out of the middle of a word, as cat-
dus for calidus. aspris for asperis, &c.
SYNGENESIA. See Botany.
SYNGNATHUS, pipefish, a germs of fishes of the

order nantes: the generic character is, snout subcylin-
dric, with terminal mouth; body lengthened, jointed,,
mailed; ventral fins none.

1. Syngnathus acus, great pipefish. The fish of the
present genus are inhabitants of the sea, and are observ-
ed to frequent the shallower parts near the shore, feed-
ing on the smaller worms and insects: they are easily
distinguished by their slender habit, and angular jointed
body. The syngnathus acus or great pipefish is usual -

ly seen of the length of twejve or fifteen inches, but is
sometimes found, especially in the northern seas, of far
greater extent, measuring from two to three feet: it is of an
extremely slender form, gradually tapering towards the
extremity, and is of a pale yellowish-brown colour, varied
throughout its whole length with broad alternate zones
of a deeper or olive brow n, with a few smaller varieca-
tions intermixed: the shields or lamina; with which the
joints of the body are covered, appear, if narrowly in-
spected, to be finely radiated from the centre by nuine"
rous lines or streaks: the dorsal fin is placed rather near"
er the head than the tail, and is thin, tender, shallow and
of no great extent; the pectoral fins small, and sliihtlv
rounded, and the tail of similar shape and size* if,
spring, as in others of this genus, the ova are found lvmg in a longitudinal channel or division at the lower
part of the abdomen, and are large in proportion to tue
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size of the animal: from these are hatched the young,

completely formed. Native of the European si

2. Syngnathus hippocampus, sea-horse pipefish. A
fish of a highly singular appearance: general length from

gix to ten inches: body much compressed; colour green-

ish brown, varied with darker and lighter specks: head

large, thickish, and beset on the upper part, as well as

along some of; the first joints of the body, with, several

small, weak, lengthened spines or cirrhi, which are

sometimes slightly ramified: snout slender: neck con-

tracting suddenly beyond the head: body rather short,

and contracting suddenly towards the tail, which is long,

quadrangular, and terminates in a naked or finless tip.

In its dry or contracted state this animal exhibits the

fancied resemblance from which it takes its name, but

in the living fish this appearance is somewhat less strik-

ing, the head and tail being carried nearly straight. It

is a native of the Mediterranean, Northern, and Atlan-

tic seas. See Plate CXXXVI. Nat. Hist. fig. 387.

3. Syngnathus foliatus, foliated pipefish. A most ex-

traordinary species; far exceeding all the rest of the ge-

nus in the singularity of its appearance, which is such

as at first view rather to suggest the idea of some pro-

duction of fancy than of any real existence. In its ge-

neral shape it is greatly allied to the preceding species,

but is considerably longer in proportion, or of a more

slender habit: these appendages are situated on very

strong, rough, square spines or processes; and was it

not for the perfect regularity of their respective propor-

tions, might be mistaken for the leaves of some kind of

fucus adhering to the spines. The colour of the whole

animal is a dusky or blackish olive, thickly sprinkled on

all parts except on the appendages, with small round

whitish specks, and accompanied by a kind of metallic

gloss on the abdomen. There are seven species.

SYNOCIJUS, synocha. See Medicine.
SYNODENDRON, a genus of insects of the order

colcoptera. The generic character is, antennae clavate;

the club lamellate; thorax gibbous, muricate, or unequal;

lip filiform; horny palpigerous at the tip. There are

four species.

SYNOVIA. See Sinovia.
SYNTAGMA, the disposing or placing of things in

an orderly manner.
SYNTAX, in grammar, the proper construction, or

due disposition, of the words of a language, into sentences.

SYREN. See Siren.
' SYRINGIA, the lilac, a genus of plants of the class of

diawiria, and order of monogynia: and in the natural

system ranging under the 44th order, sepiarise. The
corolla is quadrifid, and the capsule is bilocular. There
are three species, the vulgaris, persica. and suspensa. The
two first are natives of Persia, and the last of Japan. The
vulgaris, which is distinguished by ovate heart shaped
leaves, was cultivated in Britain about the year 1597 by
Mr. John Gerard. The persica, which has lanceolate
leaves, was cultivated in 1658; hut how long both spe-
cies might have been introduced into Britain before these
dates, it is perhaps impossible to ascertain.
SYRINGE, an instrument serving to imbibe a quan-

tity of any fluid, and to squirt or expel the same with
violence. See Surgery.

t
The syringe is made of a hollow cylinder ABCD,
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Plate CXXVI. Miscel. fig. 224, furnished with a little
tube at the boitom, EF. In this cylinder is an embolus
or piston K, made, or at least covered, with leather, or
some other matter that easily imbibes moisture, and so
filling the cavity of the cylinder, as that no air or water
may pass between the one and the other. If then the
little end of the tube F, is put into water, and the em-
bolus drawn up, the water will ascend into the cavity
left by the embolus; and upon thrusting back the embo-
lus, it will be violently expelled again through the tube
EF.

This ascent of the water, the ancients, who supposed
a plenum, attributed to nature's abhorrence of a vacuum*
but the moderns, from repeated experiments, have found
it to be owing to the pressure of the atmosphere upon the
fluid; for by drawing up the embolus, the air left in the
cavity of the cylinder will be exceedingly rarified, so
that being no longer a counterbalance to the air incum-
bent on the surface of the fluid, this prevails and forces
the water through the little tube into the body of the
syringe. See Pneumatics, &c.
SYRINGOTON, the name of an instrument to lay

open the fistula.

SYRUP. See Pharmacy, and Sugar.
SYSTEM, in music, an interval compounded, or sup-

posed to be compounded, of several lesser intervals, as

the fourth, the fifth, the sixth, the octave, &c. the com-
ponents of which, considered as the elements of the sys-

tem* are called diastems. A system is also a method of

calculation to determine the relations of sounds, or an
order of signs established to express them: and lastly,

a system is the code of harmonic rules drawn from those

common principles by which they are computed.

There is an infinity of different intervals, and conse-

quently an affinity also of possible systems. Any inter-

val between the terms of which one. or more sounds in-

tervened, was by the ancients called a system: E, G, for

example, constituted the svstem of a minor third; E, A»

of a fourth; E, B, of a fifth, &c.

Systems were divided into general and particular. The
particular systems were those which were composed of

at least two intervals. The general systems, or dia-

grams, wer^ formed of the sum of all the particular sys-

tems, and consequently contained all the sounds in music.

The whole system of the Greeks was originally com-

posed only of four sounds at most, which formed the con-

cord of their lyre, or rithara. These four sounds, ac-

cording to some authors, were by conjoint degrees: ac-

cording to others, they were not diatonic; but the two

extremes were at the distance of an octave, and the two

intermediate ones divided it into a fourth on each side,

and a tone in the middle. This system did not, however,

continue long confined to so few sounds. Chorebus, son

of Athis, king of Lydia, as Boetius informs us, added a

fifth chord; Hvagnis a sixth; Serpander a seventh, to

equal the number of the planets; and Lychaon an eighth.

But Pliny gives a different account of the progression of

the ancient svstem: according to that writer, Terpander

added three chords to the tetrachoid, and was the first

who used the rithara with seven chords; Simonides joined

toitaneighth,andTi«notheusaninth

Whichever of these accounts may be the true one, if

seems pretty certain that the system of the Greeks was
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gradually extended, both upward and downward; and

that it attained and even exceeded the limits of the bis-

diapason, or double octave, an extent which they called

systema perfectum, maximum, immestatum, the great

system, the perfect system.
'
This entire system was composed of four tetrachords,

three conjoint and one disjoint, and the chord called

proslambanomenos, which was added below these tetra-

chords to complete the double octave.

This general system of the Greeks remained nearly in

this state till the eleventh century, when Guido made a

considerable change, by adding a new chord below,

which he called hypoproslambanomenos; also a fifth te-

trachord above, or tetrachord of the sur-sharp; and sub-

stituting hexachords in the place ofthe ancient tetrachords.

Since the time of Guido, the general system has again

been greatly extended, and divided into octaves; which

has long been adopted throughout Europe, and which the

ear certainly recognizes'as the most natural of all possi-

ble partition of the great scale of sounds.

SYSTOLE. See Anatomy.
SYZYGY. See Astronomy.

T.

T the nineteenth letter of our alphabet.

} In abbreviations, amongst the Roman writers, T.

stands for Titus, Titius, &e. Tab. for Tabularius; Tab.

P. H. C. Tabularius provincis Hispanic citeriors; Tar.

Tarquioius; Ti. Tiberius; Ti. F. Tiberii Alius; Ti. L.

Tiberii libertus; Ti. N. Tiberii Nepos; T.J. A. V. P.

V. D. tempora judicem arbitrumve postulat ut det; T.

M. P. terminum posuit; T M. D D. terminum dedica-

vit; Tr. trans, tribunus; Tr. M. or Mil. tribunus inili-

tum; TR.PL.DE S. tribunus plebis designatus;

T R. A E R. tribunus ararii; T RV.CAP. triumviri

capitales; T. R. or TRIB. POT. tribunicia protestata;

Tul. H. Tullus Ilostilius.

Amongst the ancients, T. as a numeral, stood forgone

hundred and sixty: and with a dash at top, thus T, it

signified one hundred and sixty thousand. In music, T
stands for tulti, all, or altogether.

TABANUS, a genus of insects of the order diptcra.

The generic character is, mouth formed into a fleshy

proboscis, terminated by two lips; rostrum furnished

with two pointed palpi, placed on each side of, and pa-

rallel to, the proboscis. There are 53 species.

The largest of the British species is the tabanus bovi-

nus of Linnseus, having the appearance of a very large

grey or pale-brown fly, often measuring near an inch in

length, and marked down the back by a series of large,

whitish, triangular spots, pointing downwards; on each

side also is an approach also to a similar appearance,

though less distinct than that of the dorsal row. This

insect, like the rest of the genus, is seen during the mid-

dle and the decline of summer; generally in the hottest

part of the day. It is extremely troublesome to cattle,

piercing their skin with the lancets of its trunk, and

sucking its blood in such a manner as to cause conside-

rable pain. It proceeds from a iarge dusky-yellowish

larva, nearly resembling that of a tipula, and marked by
transverse blackish streaks or rings; it resides nnder
ground in moist meadows, he. and changes to a cylindric

brownish chrysalis, with a roundish or very slightly

pointed extremity; but of which, in the space of a month,

proceeds the perfect insect. See Plate CXXXYT. Nat.

Hist. fig. S88.

2. Tabanus tropicus is of a smaller siz ,% than the pre-

ceding, and of a brown colour, with the sides of the ab-

domen bright ferruginous. It is a less common species

than the former.

3. Tabanus pluvialis is of the size of a window-fly,

but of a somewhat longer shape in proportion; it is of a

dull brown colour, with the wings of a similar cast, but

marbled or variegated with very numerous whitish

specks: this is a very troublesome insect during the lat-

ter part of summer, fastening on the legs, hands, &c. and
causing considerable pain by the puncture of its probos-

cis: it is observed to be peculiarly teasing on the ap-

proach of rain.

4. Tabanus csecutiens is an insect of singular beauty.

It is of the size of a common window-fly, and of a yel-

lowish-brown colour varied with black; the wings are
transparent, and marked by large black bands or
patches, and the eyes are of the most vivid or lucid green,

marbled with black spots and streaks. It is by no means
uncommon during the autumnal season.

TABBY, in commerce, a kind of rich silk, which has
undergone the operation of tabbying. See the next ar-

ticle.

TABBYING, the passing a silk or stuff through a
calender, the rolls of which are made of iron or copper,
variously engraven; which bearing unequally on the
stuff, renders the surface unequal, so as to reflect the
rays of the light differently, making the representation

of waves thereon.

TA BELLA, tablet. See Pharmacy.
TABERNJEMONTANA, a genus of plants of the

class of pentandria, and order of monogynia; and in the

natural system arranged under the 30th order, contortae.

There are two horizontal folioles, and the seeds are
immersed in pulp. There are 19 species, all of foreign
growth.

TABES dorsalis. See Medicine.
TABLE, in perspective, denotes a plane surface,

supposed to be transparent, and perpendicular to the ho-

rizon. It is always imagined to be placed at a certain

distance between the eye and the objects, for the objects

to be represented thereon by means of the visual rays
passing from every point thereof through the table to the

eye: whence it is called perspective-plane.

Tables, tows of the twelve, were the first laws of
the Romans; thus called either because the Romans then
wrote with a style on thin wooden tablets covered with
wax, or rather, because they were engraven on tables,

or plates uf copper, to be exposed in the most noted part
of the public forum. After the expulsion of the kings, as
the Romans were then without any fixed or certain sys-
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torn of law, at least had none ample enough to compre-
hend the various cases that might (all between particular
persons, it was resolved to adopt the hest and wisest
laws of the Greeks. One Hermodorus was first appoint-

ed to translate them, and the decemviri afterwards com-
piled and reduced them into ten tables. After much care

and application, they were at length enacted and con-

firmed by the senate and an assembly of the people, in

the year of Rome 303. The following year they found
something wanting in them, which they supplied from the

laws of the former kings of Rome, and from certain cus-

toms which long use had authorised; all these being en-

graven on two other tables made the law of the twelve
tables, so famous in the Roman jurisprudence, the source

and foundation of the civil or Roman law.

Table, among the jewellers. A table- diamond, or

other precious stone, is that whose upper surface is quite

flat, and only the sides cut in angles; in which sense a

diamond cut tablewise,| is
>
used in opposition to a rose-

diamond.
Table, in mathematics, systems of numbers calculated

to be ready at hand for the expediting astronomical, geo-

metrical, and other operations: thus we say tables of the

stars; tables of sines, tangents, and secants; tables of

logarithms, rhumbs, &c. sexagenary tables.

TACAMAHACA. See Popcms, and Resins.
TACCA, a genus of the class and order hexandria

monogynia. The cal. is six-parted; cor. six-petalled, in-

serted into the cal.; stigma stellate; berry dry, hexan-
gular, &c. There is one species, a herb of the East In-

dies.

TACHYGRAPHY, the art of writing fast or short

hand; of which authors have invented several methods.

See Stenography.
TACK, in a ship, a great rope having a wale-knot at

one end, which is seized or fastened into the clew of the

sail; so is reefed first through the chess-trees, and then

is brought through a hole in the ship's side. Its use is to

carry forward the clew of the sail, and to make it stand

close by a wind: and whenever the sails are thus trim-

med, the main -tack, the fore-tack, and mizen-tack, are

brought close by the board, and haled as much forward

on as they can be.

Tack-about, in the sea-language, is to turn the ship

ahout, or bring her head about, so as to lie the contrary

way.
TACKLE, or Tackling, among seamen, denotes all

the ropes or cordage of a ship, used in managing the

sails, &.c. In a more restrained sense, tackles are small

ropes running in three parts, having at one end a pendant

and a block; and at the other end a block and a hook,

to hang goods upon that are to be heaved into the ship

or out of it.

TACTICS, in the art of war, is the method of dispos-

ing forces to the best advantage in order of battle, and of

performing the several military motions and evolutions.

See War, art of.

Tactics, in the military art, a word derived from the

Greek, signifying order. Tactics consist of a knowl-

edge of order, disposition, and formation, according to

the exigency of circumstances in warlike operations.

General tactics are a combination or union of first or-

dersj out of which others grow of a more extensive and

T A C

complicated nature, to suit the particular kind of contest

or battle which is to be given, or supported. Let it not,

however, be inferred from this, that evolutions and tac-

tics are one and the same. They are closely connected,

but there is still a discernible difference between them.
Tactics may be comprehended under order and dispo-

sition; evolution is the movement which is made, and
eventually leads to order. The higher branches of tac-

tics should be thoroughly understood by all general offi-

cers; but it is sufficient for inferior officers and soldiers

to be acquainted with evolutions. Not that the latter are

beneath the notice of general officers; but that having al-

ready acquired a knowledge of them, they ought to direct

their attention more immediately to the former, carefully

retaining at the same time a clear apprehension of every
species of military detail, and consequently obviating the

many inconveniences and embarrassments which occur

from orders being awkwardly expressed by the general,

and of course ill understood by the inferior officer. It

may be laid down as a certain rule, that unless a general
officer makes himself acquainted with particular move-
ments and dispositions, and preserves the necessary re-

collections, it is morally impossible for him to be clear and
correct in his general arrangements. Of all mechanical
operations, founded upon given principles, the art of war
is certainly the most compendious, the most enlarged, and
the most capable of improvement. Almost every other

science and art are comprehended in it, and it should be

the subject matter, the chief study, and the ultimate ob-

ject, of a general's reflections. He must not be satisfied

with a limited conception of its various brain lies; he

should go deeply into all its parts, be aware, of its mani-

fold changes, and know how to adapt movements and
positions to circumstances and places.

It will be of little use to a general to have formed vast

projects, if, when they are to be executed, there should

he a deficiency of ground; ifthe general movements of the

army should be embarrassed by the irregularity of some
particular corps, by their overlapping each other, &c.;

and if, through the tardiness of a manoeuvre, and enemy
should have time to render his plan abfrtive by a more
prompt evolution. A good general must be aware of all

these contingencies, by making himself throughout mas-
ter of tactics,

The Prussian tactics under Frederick the Great, had

for their principal object to concentrate forces, and to at-

tack the chief points of an enemy, not at one and the

same time, but one after another: whereas the tactics

which have been uniformly pursued by the French, since

the commencement of their revolution, have been found-

ed upon this principle; to attack all points with divided

forces, at one and the same time. We thus see, that the

principles of extension have been as much followed by tl,e

latter, as those by compression were studiously adhered

to by the former.

Tactics of Europe. The following observations re-

specting the tactics of Europe, which we extract from a

hook entitled the Elementary Principles of Tactics, page

137, may not he uninteresting to our military readers:

In the time of the Romans, the Gauls and other na-

tions on the continent fought in the palanx order; it is this

order which still prevails through all Europe, except

that it is deficient in the advantages and utillity which
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Pulybius ascribes to it, atlil is injured and disgraced by

defects unknown to the ancient phalanx.

In Turcnne's days, troops were ranged 8 deep, both in

France and Germany. Thirty years after, in the time

of Puysegur, the ranks were reduced to 5; in the last

Flanders war to 4; and immediately after to S; at pre-

sent the ranks are reduced to 2.

This part of the progression from eight to three being

known, we easily conceive how the files of the phalanx

have been diminished from sixteen to eight in the ages

preceding Turenne. It is to be presumed, that this depth

was considered as superfluous; and it was judged neces-

sary 1o curtail it, in order to extend the front. How-

ever, the motion is of every little consequence, since we

are now reduced to three ranks; let us therefore endea-

vour to find out what qualities of the phalanx have been

preserved, and what might have been added to it.

To show that we have preserved the defects of the pha-

lanx in Europe, we suppose two bodies of troops, one of

eight thousand men, ranged as a phalanx, sixteen deep;

the other a regiment of three battalions, consisting only of

fifteen hundred men, drawn up in three lines after the

same manner. These two bodies shall be perfectly equal

and alike in extent of front, and shall differ in nothing

but in the depth of their tiles; the inconveniences and de-

fects, therefore, occasioned by the length of their fronts,

are equal in both troops, though their numbers are very

different; hence it follows, that in Europe, the essential

defects of the phalanx are preserved, and its anvantages

lost.

Let the files of this body of eight thousand be after-

wards divided, and let it he reduced to three in depth,

its front will then be found live times more extensive, and

its depth four-fifths lens; we may therefore conclude, that

the defects "f the phalanx are evidently multiplied in the

discipline of Europe, at the expense of its advantages,

which consisted in the depth of its files.

The progress which bus taken place in the artillery,

has contributed greatly to this revolution. As cannon

multiplied, it was necessary to avoid its effects; and the

only method of avoiding, or at least of lessening them,

whs doubtless to diminish the depth of the files.

The musquet, likewise, has a great share in the altera-

tion; the hall-pike was entirely laid aside for the bayonet;

and in older to have no fire unemployed, it was thought

necessary to put it in the power of <i\'i'.vy soldier to makt

use of his.

These are the two principal causes of the little solidity

or depth given to our battalions.

We have now seen, that the defects of the phalanx

were multiplied in the European discipline, and its ad-

vantages and perfections infinitely diminished. Our re-

gulations are, therefore, much inferior to the phalanx, and

have nothing but the single effect of fire-arms to counter-

balance all its advantages. The effect, however, of fire-

arms, is an artificial power, and does not originally be-

long to the manner of disc iplining troops, the sole aim of

which should be to employ man's natural action. It is

man, therefore, and not this fire, which is to be consider-

ed at the principal agent; and hence we. may infer that

this method is very much inferior to the phalanx, and

still more to the Roman arrangement, which so far sur-

passed that of Greece.

The light troops of both these people were much hea-

vier than our batalions, and had more power and solidi-

ty for a shock or conflict. However, the Roman disci-

pline, notwithstanding its superiority, is not calculated for

our times; because as we are obliged to engage at a dis-

tance, ours, by its cannon, would destroy the Grecian

order of battle in a very short time, and would be expos-

ed to a loss much less considerable itself, supposing even

the artillery was equal on both sidesj we should then, in

order to perfect our arrangements, endeavour to procure

them all the advantageous qualities of the legionary re-

gulations, as the only means of giving them the superi-

ority.

Many people are of opinion, that we imitate the Ro-
mans, and that we give battle according to their system,

because our troops are drawn up in lines, some of which

are full, and others vacant. But it has been proved, that

three battalions have the same front, and the same in-

conveniences, that eight thousand men, ranged in the

phalanx order. Our lines are formed by brigades, re-

giments, or battalions, and the distance of one corps to

the other is equal to the front of one of those corps: so

that those lines, both full and vacant, are composed of

detachments equal in front and in defects; each has a pha-
lanx of six, eight or twelve thousand men. Our orders

of battle, consequently, can be no more at most than a
kind of medium between those of Greece and Rome.
Tactics, maritime, or manoeuvres at see. With re-

spect to naval tactics, or the art of fighting at sea, it is

confessedly less ancient than tactics on shore, or what is

generally called land-service. Mankind were accustom-
ed to contend for the possession of territory long before

they determined on, or even dreamed of, making the sea
a theatre of war and bloodshed.

Setting aside the many fabulous accounts which are*

extant concerning naval tactics, we shall remain satis-

fied with what has been transmitted to us by the Roman
writers of the fifth and sixth centuries of that repub-
lic. Wo shall there find specific details of the different

manoeuvres which were practised at sea during the
Punic war. In those times naval armaments began to

be regularly fitted out; ships of different forms and sizes
were constructed; and certain offensive and defensive
machines, that served as a species of artillery, were
placed upon them. They had already been drawn out
according to system; being divided into certain propor-
tions which were then called divisions, but are now nam-
ed squadrons; and the persons who commanded them,
exerted all their skill and genius to gain advantages
over their enemies, by opportunely getting to windward,
by seizing the favourable occurrence of the tide, or by
mooring in advantageous situations.

At the battle, of Actium, Augustus finding himself in-

ferior to Mark Anthony in the number of his ships, had
the sagacity to draw up his line of battle along the en-
trance of the gulph of Ambracia, and thereby to make
up fir his deficiency. This naval manoeuvre, as well as
that of getting to windward of the enemy, in order t<»

bear down upon him with more certainty and effect,

exists to the present day.

We act precisely upon the same principles in both
cases, by which the ancients were governed; with the
additional advantage, infighting to windward* of cover-
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ing the enemy's line with smoke from the discharge of
ordnance ami fire-arms. The French call this being in
possession of the closest line.

In those times, ships were hoarded much sooner than
they are at present. Must engagements at sea are now
determined by cannon shut. Among the ancients, when
two ships endeavoured to board each >ther, the rowers
drew in their oars, to prevent them from being broken
in the shock.

The manoeuvre which was practised on this occasion,
was for the ship that got to windward of its adversary,
to run upon its side, with the prow; which being armed
with a long sharp piece of iron, made so deep an impres-
sion in it, that tne shij. thus attacked, generally sunk.
The voyages which were af erwarus made on the ocean,
rendered it necessary to c ns met -hips that carried more
sail, and were double dec-ken; and since the invention of
gunpowder, tiers of guns have been substituted in the
room of row- of oars.

On he d line .,n.l fall of the Roman empire, the Sar-
acens got the ascendency in naval tactics. They took
advantage of this superiority, and extended their con-
quests on all sides. The whole extent of c«>ast belonging
to the Mediterranean, together with the adjacent islands,
fell under their dominion. Mankind are indebted to them
for considerable improvements in naval tactics.

It was only under Charlemagne, that the Europeans
can be said to have paid any great attention to their navy.
That monarch kept up a regular intercourse with the
caliphs of the East; and having just grounds to appre-
hend an invasion from the Normans, he constructed ves-

sels for the defence of his coasts.

During the reign of the first French kings belonging
to the third race, naval tactics were little attended to,

on account of the small extent of maritime coast which
France possessed at that period. It was onl} in the days
of Louis the Younger, and of Louis sin named the Saint,

that we discover any traces of a considerable fleet, espe-

cially during the crusades.

Under Charles the Fifth, and his successors Charles
the Sixth, the French got possession of several sea-ports,

and had command of a long line of coast. Yet neither

they nor the English, with whom they were frequently
at war, had at that period any thing like the fleets which
are now fitted out.

The discovery of America by Columbus, and the more
lucrative possession of the East Indies, induced the prin-

cipal states of Europe to increase their naval establish-

ments, for the purpose of settling colonies, and of bring-

ing home, without the danger of molestation or piracy,

the wealth and produce of the eastern and western
worlds.

The French marine was far from being contemptible

under Francis the First; but it grew into considerable re-

putation during the administration of cardinal Riche-
lieu, in the reign of Louis the Thirteenth; and continued
so until the battle of La Bogue, which was so gloriously
won by the English, under William the Third. From
that epoch it began to decline; while the English, on the
other hand, not only kept up the reputation they had ac-
quired under Cromwell and his predecessors, but render-
ed tjiemeelves so thoroughly skilled in naval tactics, that

they have remained masters of the sea to this day. See
\Y ak. art of.

l-zExNiA, the Tape worm, in zoology, a genus of an-
imals belonging to the class of vermes', and order ofin-
tesuna. The body is long, depressed, and jointed like a
cnaiu, and contains a mouth and viscera in each joint.
According to Gnnlin, there are ninety-two specks; all
>\hich inhabit the intestines of various animals, particu-
larly ol quadrupeds.

Seven species of taenia are peculiar to man: 1. The
visceralis, which is inclosed in the vesicle, broad in the
lore part, and pointed in the hinder part; inhabits the
liver, the placenta uterina, and the sac which contains
the superfluous fluid of dropsical persons. 2. Cellulosa,
which is inclosed in a cartilaginous vesicle, inhabiting
the cellular substance of the muscles: is about an inch
long, half an inch broad, and one-fourth ofan inch thick,
and is ver> tenacious of life. 3. The dentata, has a
pointed head; the large joints are streaked transversely,
and the small joints are all dilated; theosculuin or open-
ing in the middle of both margins is somewhat raised. It
is narrow, ten or twelve feet lung, and broad in the fore
parts; its ovaria are not visible to the naked eye; and
the head underneath resembles a heart in shape. It in-
habits the intestines. 4. I he lata, is white, with joints
very short and knotty in the middle; the osculum is soli-
tary. It is from eighteen to one hundred and twenty feet
long; its joints are streaked transversely; its ovaria are
disposed like the petals of a rose. 5. The vulgaris, has
two lateral mouths in each joint; it attaches itself so firm-
ly to the intestines, that it can scarcely be removed by
the most violent medicines; it is slender, and has the ap-
pearance of being membranaceous; it is somewhat pellu-
cid, from ten to sixteen feet long, and about four lines
and a half broad at one end. 6. The truttae, which chief-
ly inhabits the liver of the trout, but is also to be found
in the intestines of the human species. 7. The solium, has
a marginal mouth, one on each joint. 8. The ovilla,
found in the liver and omentum of sheen. See Plate
CXXXVi. Nat. Hist. fig. 389.

1 lie structure and physiology of the taenia are curi-
ous, and it may be amusing as well as instructive to con-
sider it with attention. The taenia appears destined to
feed upon such juices of animals as are already annualiz-
ed; and is therefore most commonly found in the alimen-
tary canal, and in the upper part, where there is the great-
est abundance of chyle; for chyle seems to b« the natural
food of the taenia. As itis thus supported by food which is

already digested, it s destitute of the complicated or-
gans of digestion. As the taenia solium is most frequent
in this country, it may be proper to decribc it more par-
ticularly.

It is from three to thirty feet long, some say sixty feet.

It is composed of a head in which are a mouth adapted
to drink up fluids, and an apparatus forgiving the head
a fixed situation. The body is composed of a great num-
ber of distinct pieces articulated together, each joint hav-
ing an organ by which it attaches itself to the neighbour-
ing part of the inner coat of the intestine. The joints
nearest the head are always small, and they become grad-
ually enlarged as they are farther removed from it; but
towards the tail a few of the last joints again become
diminished in size. The extremity of the body is ter-
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minafed by asmall semicircular joint, which lias no-open-

ing in it.

The head of 1 his animal is composed of the same kind

of materials as the other parts of its body; it has a round-

ed opening at its extremity, which is considered to be

its mouth. This opening is continued by a short duct

into two canals; these canals pass round every joint of

the animal's body, and convoy the aliment. Surround-

ing the opening of l lie month are placed a number of pro-

en ing radii, which are of a fibrous texture, whose di-

rection is longitudinal. These radii appear to serve the

purpose of tentacula for fixing the orifice of the mouth,

as well as that of muscles to expand the cavity of t\ia

mouth, from their being inserted along the brim of that

opening. After the rounded extremity or head has been

narrowed into the neck, the lower part becomes flat-

ted, and has two small tubercles placed upon each flat-

ted side; the tubercles are concave in the middle, and

appear destined to serve the purpose of suckers for at-

taching the head more effectually. The internal struc-

ture of the joints composing the body of this animal is

partly vascular and partly cellular; the substance itself

is white, and somewhat resembles in its texture the coa-

gulated lymph of the human blood. The alimentary ca-

nal passes along each side of the animal, sending a cross

canal over the bottom of each joint, which connects the

two Lateral canals together.

Mi-. Carlisle injected with a coloured size, by a sin-

gle push with a small syringe, three feet in length of

these canals, in the direction from the mouth downwards.
He tried the injection the contrary way, but it seemed to

be stopper] by valves. The alimentary canal is imper-
vious at the extreme joint, where it terminates without

any opening analogous to nn anus. Each joint has a

vascular joint occupy i np; the middle part, which is com-
posed of a longitudinal canal, from which a great num-
ber of lateral canals branch off at right angles. These
canals contain a fluid like milk.

The taenia seems to he one of the simplest vascular an-

imals in nature. The way in which it is nourished is

singular; the food being taken in by the mouth, passes
into the alimentary canal, and is thus made to visit in a
general way the different parts of the animal. As it has
no excretory ducts, it would appear that the whole of its

alimentary fluid it fit for nourishment; the decayed parts
probably dissolve into a fluid which transudes through the
skin, which is extremely porous.

This animal has nothing resembling a brain or nerves,

and seems to have no organs of sense hut those of touch.
It is most probably propagated by ova, which may easi-

ly pass along the circulating vessels of other animals.
We cannot otherwise explain the phenomena of worms
being found ill the eggs of fowls, and in the intestines of
a ftetns before birth, except by supposing their ova to

have passed through the circulating vessels of the moth-
er, and by this means been conveyed to the fcetus.

The chance of an ovum being placed in a situation
where if will he hatched, and the young find convenient
Bubfiistance, must he very small: hence the necessity for
their being xwy prolific. If t hey bad the same powers
of being prolific which they now have, and their ova
wen- ,i:t rewards very readilj hatched, then the multipii-
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cations* of those animals would be immense, and become
a nuisance to the other parts of the creation.

Another mode of increase allowed to taenia (if we may
call it increase) is by an addition to the number of their

joints. If we consider the individual joints as distinct

beings, it is so; and when we reflect upon the power of

generation given to each joint, it makes this conjecture

the, more probable. We can hardly suppose that an ovum
of a taenia, which at its full growth is thirty feet long,

and composed of 400 joints, contained a young taenia

composed of this number of pieces; but we have seen

young t?enia not half a foot long, and not pesssessed of

fifty joints, which still were entire worms. We have al-

so many reasons to believe, that when a part of this ani-

mal is broken off from the rest, it is capable of forming
a head for itself, and becomes an independant being.

The simple construction of the head makes its regenera-

tion a much more easy operation than that of the tads

and feet of lizards, which arc composed of bones and
complicated vessels; but this last operation has been
proved by. the experiments of Spallauzani and many
other naturalists.

When intestinal worms produce a diseased state of the
animal's body which they inhabit, various remedies arc
advised for removing them; many of which are ineffec-

tual, and others very injurious by the violence of their
operation. Drastic purges seem to operate upon taenia?,

partly by irritating the external surface of their bodies,
so as to make them quit their holds, and partly by the
violent contractions produced in the intestine, which may
sometimes divide, the bodies of taenia, and even kill them
by bruising. The most effectual remedy, however, has
been found to be the digitalis in substance.
TAtJETES, French marigold, a genus of plants of the

class ofsyngensia, and order of polygamia superflua; and
in the natural system ranging under the 49th order,
composite. The receptacle is naked; the pappus con-
sists of five, erect awns or beards; the calyx is monophyl-
lous, quinqfiedcptate, and tubular; and there arc four
persistent florets of the ray. There are three species,
the patula, arecta, and minuta; of which the two first
have been cultivated in the British gardens, at least since
the year l. 06, for it is mentioned' in Gerard's Herbal,
which was published that year. They are both natives
of Mexico.
The en eta, or African marigold, has a stem subdi-

viding and spreading, and has formed itself into a great
many varieties: 1. Pale yellow, or brimstone-colour, with
single, double, and fistulous flowers. 2. Deep vcllow, with
single, double, and fistulous flowers. S. Orange-col-
oured, with single, double, and fistulous flowers. 4.
Middling African, with orange-coloured flowers. 5'

Sweet-scented African. These are ail vi r\ so!
j

\

vary; so that unless the seeds are \evy . iref llv sav« 1]

from the finest flowers, they are apt to di ;.
-i rate* n r

should the same seeds be too long sown in the same'
den. for the same reason; therefore those who are dr^v'-
ous to have these An ers in perfei ion, should exchange
their seeds with some, person of integrity at a distance
where the soil is of a different nature, at "least even oth'
or year. If this is done, the varieties mav be continued
in perfection.

* u

TAIL, or Estates taix, are either general or spe-
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rial. Tail general, is where lands and tenements are
given to one and the heirs of his body begotten, which is

called tail general; because, how often soever such a one
may be married, his heirs, by every such marriage, are
capable of inheriting the estate tail. Tenant in tail spe-
cial, is where the gilt is restrained to certain heirs of the
grantee, and not to all in general, which may happen
several ways. Estates tail arc likewise diversified by
the distinction of male and female, as if lands are given
to a man and the heirs male of his body begotten; this is

an estate in tail, male special: but if to a man and the
heirs female of the body of Ins present wife begotten, this

is an estate in tail, female special. So in case of a gift

in tail male, the female line shall not inherit; and so e
converso.
As the word heirs is necessary to create a fee, so the

word body or some other words of procreation are neces-
sary to make a fee tail, and ascertain to what heirs the
estate is limited. Therefore, if the words of inheritance
or procreation are omitted, although the others are in-

serted, this will not make an estate tail. As if an es-

tate is granted to a man and the issue of his body, this

is only an estate for life, the words of inheritance being
wanting; and a grant to a man, and his heirs male or

female, is an estate in fee simple, not in fee tail, as

there are no words to ascertain the body from whence
they shall issue. Though in wills, where greater lat-

itude is given, an estate tail may be devised by the words,

to a man and his heirs male, or other irregular, modes
of expression.

The incidents to a tenancy in tail are principally these:

1. A tenant in tail may commit waste on an estate

without being impeached for the same.

5. That the wife shall have her dower of the estate

tail.

5. That the husband of a female tenant in tail may be

tenant by courtesy.

4. An estate tail may be barred or destroyed by a

fine, a recovery, or lineal warranty, descending with

assets to the heir.

And by stat. 26 Hen. VIII. c. 13. all estates tail (in

common with all estates of inheritance) are forfeited to

the king em conviction of high treason.

By stat. 32 Hen. VIII. c. 28. certain leases which do

wot tend to the prejudice of the heir are allowed to bind

the isme in tail. A stat. of the same year, c. 36. declares

a fine duly levied by a tenant in tail to be a complete bar

to all persons claiming under such entail.

And lastly, by 33 Hen. VIII. c. 39. all estates tail

are liable to be charged for debts to the king by record

or special contract.

They are likewise subject to be sold for the debts con-

tracted by a bankrupt; and by the construction put on

stat. 43 Eliz. c. 4. an appointment by tenant in tail, of

the lands entailed to a charitable use, is good without

fine or recovery.

Tail, in the Turkish customs, (bashaws of three tails,

&c.) See Tug.
TALC. Though this term has eften been a synonym of

mica i» mineralogy, it is adopted by the moderns, to de-

Tiotea stony substance which differs from it, especially in

nn unctuosity sensible to the touch, and in the vitreous

electricity which it communicates to sealing-wax by fric-

tion, whilst mica gives it the resinous electricity. Hauy
-2
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enumerates four varieties of this stone; namely, the 1am-
mary ta!c, or Venice talc: the foliated talc, or chalk of
Briancon; compact talc, as the lard-stone; these three
first give the positive or vitreous electricity to sealing-
wax. The fourth variety, or the steatites talc, commu- •

nicates the negative or resinous electricity to it by fric-
tion.

The characters of this stone are, a specific gravity
between 3.5834 and 2.9902: a texture easy to be scraped
with the knife; a soft and unctuous surface; the primitive
form of a right rhwmboidal prism, its bases having an-
gles of 120 degrees and 60 degrees, and in which sections
parallel with these bases are easily obtained. Its inte-
grant molecule has the same form.

Mr. Kirwan has found in this stone almost as much
magnesia as silcx, and only a twentieth part of alumina.
Amongst the varieties of talc, which are sufficiently nu-
merous, the mixed steatites, the serpentine, and pot
stones, are not ranked.
The softness of the texture of thetalcs, the fineness of

their powder, their easy suspension in water (which
they powerfully absorb), and the hardness which they
contract by the action of a moderate heat, render them
useful in a great number of the arts, or for domestic pur-
poses.

A specimen analysed by Mr. Kirwan contained
Silex 5.0

Alumina 5

Magnesia 4,5

10.0
TALENT, a money of account amongst the ancients,

equal to 5421. sterling. See Coin, and Money.
Amongst the Jews, a talent in weight was equal to 60

maneh, or 1 13 pounds, 10 ounces, 1 pennyweight, 10 and *

two- seventh grains.

TALES., is used in law for a supply of men impanelled
on a jury, and not appearing, or on their appearance
challenged and disallowed, when the judge upon motion
orders a supply to be made by the sheriff of one or
more such persons present in court, to make up a full
jury.

TALK), lex talionis, a species of punishment in the
Mosaic law, whereby an evil is returned similar to that
committed against us by another; hence that expression,
eye for eye, tooth for tooth. This law was at first insert-
ed in the twelve tables amongst the Romans; but after-
wards set aside, and a power given to the

j raptor to fix
upon a sum of money for the damages done.
TALLOW TREE. See Croton.
TALLY, In law, a piece of wood cut in two parfs,

whereon accounts were anciently kept, by means o.
notches; one part of the tally being kept bj the debtor,
and the other by the creditor. As to the tallies or loans,
one part thereof is kept in The exchequer, an,! the ot<,rr

part given to particular persons in lieu of an obligation
for the moneys they have lent to the government on acts
of parliament. This last part is called the stock, and the
former the counter-stock, or counter-tail.

TALMUD, or Tiialmud, among the Jews, a collec-

tion of the doctrines of their religion or morality. It

is the corpus juris, or body of the laws ai»<! customs of
the Jews, who esteem it equal to the scriptures them-
selves.
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TALPA, mole, a genus of the quadrupeds of the or-

der fer«. The generic character is, front teeth in the

upper jaw six, unequal; in the lower jaw eight; canine

teeth one on each side, the upper ones largest; grinders

seven in the upper jaw, six in the lower.

The genus talpa or mole is readily distinguished by its

peculiar shape, habit, or general appearance, even with-

cxamiiiation of the teeth; in which particular

some species resemble the genus sorex, and were placed

in that genus by Linn»us. There are 21 species; the

most remarkable are:

1. Talpa Europaa, the common mole. The whole

form of the mole is eminently calculated by nature lor its

obscure and subterraneous life. The body is thick and

cylindric; the snout slender, but very strong and tendi-

nous; the head not distinguished from the body by any

appearance of neck; the legs so extremely short as

scarcely to project perceptibly from the body; the skin

is much thicker and tougher in proportion than in other

quadrupeds, and the fur with which it is covered equally

surpasses that of other animals in fineness and softness.

The muscular strength of the mole is very great, and it

is enabled to force itself into the ground with an extraor-

dinary degree of celerity. The general length of the

mole is about five inches and three quarters, exclusive

of the tail, which measures one inch. This animal is

supposed to possess the power of hearing in an exquisite

degree, and if at any time it emerges from its subterra-

neous retreat, instantly disappears on the approach of

any danger. When first taken, either by digging it out

or otherwise, it utters a shrill scream, and prepares for

defence by exerting the strength of its claws and teeth.

According to the count de Button, so lively and recipro-

cal an attachment subsists between the male and fe-

male, that they seem to dread or disrelish all other so-

ciety.

The mole is furnished with eyes so extremely small

that it has been doubted whether they were intended by

nature for distinct vision, or rather merely forgiving the

creature such a degree of notice of the approach of light

as might sufficiently warn it of the danger of exposure.

Galen, however, seems to have been of a different opi-

nion, since he ventures to affirm that the eyes of the mole

are furnished with the crystalline and vitreous humours,

encompassed with their respective tunics; so accurate

an anatomist was that great man, even unassisted by

gl asses.

The mole is reported to feed not only on worms, in-

sects, &c. but also on the roots of vegetables; but it is

certainly niorecarnivorus than frugivorus. It is even a

very fierce and voracious animal in particular circum-

stances; and it is observed by sir Thomas Brown, that

whatever these animals are contented with underground,

yet, when above it, they will sometimes tear and eat one

another; and in a large glass case, wherein a mole, a

toad, and a viper, were inclosed, we have known (says

he) the mole to dispatch them, and to devour a good
part of them both.

The mule is with difficulty kept alive in a state of

confinement, unless constantly supplied with a provision

of damp mould to reside in.

Like other animals of a black colour, the mole is

sometimes found perfectly white, or cream-coloured, and

sometimes spotted. In a memoir relative to the mole,

published by M. de la Faille, it appears that four varie-

ties may be reckoned, viz. the white mole, the rufous or

tawny mole, the greenish-yellow or citron-coloured mole

(found in some parts of Languedoc), and, lastly, the

spotted mole, which is variegated either with white or

tawny spots or patches. The mole brings four or five

young.
The greatest misfortune that hcfals the mole is, the

sudden overflowing of rivers, when they are said to be

seen swimming in great numbers, and using every effort

to obtain a more elevated situation; but a great many of

them perish on such occasions, as well as the young,
which remain in their holes.

Linnaeus, in the twelfth edition of the Systema Natu-
rae, affirms that the mole hybernates, or passes the win-
ter, in a state of torpidity; and the same observation is

repeated in the Gmelinian edition of that work. This,

however, is flatly contradicted by the count dc Button,

who observes, that the mole sleeps so little in winter,

that she raises the earth in the same manner as in sum-
mer; and that the country people remark that the thaw
approaches, because the moles make their hills. They
endeavour to get into warm grounds, gardens, &c. during
this season more than at others.

This animal is said to be unknown in Ireland. In Si-
beria it arrives at a larger size than in Europe. The fur
is so soft and beautiful, that it would make the most ele-
gant articles of dress, did not the difficulty of curing and
dressing the skin deter from experiments of this nature.

2. Talpa radiata, radiated mole. This is somewhat
smaller than the common mole, and is of a dusky or
bhickish colour. In general form it resembles the pre-
ceding species, having broad forelegs wi h long claws;
the hind legs scaly and with much weaker claws; the nose
long, and beset at the end with a circular series of ra-
diated tendrils; the length from nose to tail is three inches
and three quarters. It is an inhabitant of North Ame-
rica, forming subterraneous passages, in different direc-
tions, in uncultivated fields, and is said to feed on roots.
This species is the sorex cristatus of Linnaeus; being
placed in that genus on account of its teeth, in despite
of its appearance. It is, perhaps, in reality, no other
than a variety of the former species, or a sexual differ-
ence.

TAMARINDUS, the tamarind- tree, a genus of plants
arranged by Linnauis under the class of triandria and
order of monogynia; but Woodville, Schreber, and other
late botanists, have found that it belongs to the class of
monadelphia, and order of triandria. In the natural sys-
tem it is ranked under the lomantaceae. There is only
one species, the Indica, which is a native of both In-
dies, of America, of Arabia, and of Egypt, and was cul-
tivated in Britain before the year 1633.
The tamarind-tree rises to the height of thirty or forty

feet, sending off numerous large branches, which spread
to a considerable extent, and have a beautiful appear-
ance; the trunk is erect, and covered with rough bark
of a greyish or ash-colour; the leaves are small' and pin!
nated, and of a yellowish green colour; the flowers re
semble the papilionaceous kind, and grow in lateral
clusters; the calyx consists of four leaves, ami the corolla
ol throe petals, which are of a yellowish hue, and arv



T A M T A N

beautifully diversified with red veins; the fruit is a pod
Ufa roundish compressed form, from three to five inches
long, containing two, three, or four seeds, lodged in a
dark pulpy matter. The tamarind is easily raised with
us from the stones even of the preserved fruit, and is a
beautiful stove-plant, rising to the height of four or live

feet.

The pulp of the tamarind, with the seeds connected to-

gether by numerous tough strings or fibres, are brought
to us freed from the outer shelf, and commonly preserved
in syrup. According to Long, tamarinds are prepared
for exportation at Jamaica in the following manner:
"The fruit or pods are gathered (in June, July, and
August) when full-ripe, which is known by their easy
breaking on small pressure between the linger and thumb.
The fruit, taken out of (ho pod, and cleared from the

shelly fragments, is placed in layers in a cask, and boil-

ing syrup, just before it begins to granulate, is poured in

till the cask is filled; the syrup pervades every part quite

down to. the bottom, and when cool the cask is headed

for sale." lie observes, that the better mode of pre-

serving this fruit is with sugar, well clarified willi

eggs, till a transparent syrup is formed, which gives the

fruit a much pleasauter flavour; but as a principal me-
dicinal purpose of the pulp depends upon its acidity,

which is thus counteracted by the admixture of sugar, it

would therefore be of more utility if always imported

here in the pods. The fruit produced in the East Indies

is more esteemed than that of the West, and easily to be

distinguished by the gi eater length of the pods, and the

pulp being drier and of a darker colour.

This fruit, the use of which was first learned of the

Arabians, contains a larger proportion of acid, with the

saccharine matter, than is usually found in the fructus

acido-dulcis, and is therefore not only employed as a

laxative, but also for abating thirst and heat in various

inflammatory complaints, and for correcting putrid dis-

orders, especially those of a bilious kind; in which the

Cathartic, antiseptic, and refrigerant qualities of the fruit

have been found equally useful. When intended merely

as a laxative, it may be of advantage to join it with

manna, or purgatives of a sweet kind, by which its use

is rendered more effectual. Three drachms of the pulp

are usually sufficient to open the body; but to prove

moderately cathartic, one or two ounces are required. It

is an ingredient in electuarium e cassia, and electuarium

e senna or lenitive electuary.

TAMAR1X, the tamarisk, a genus of plants in the

class of pentandria, and order of trigynia; and in the na-

tural system ranging under the 13th order, succulentae.

The calyx is quinquepartite; the petals are five; the cap-

sule is unilocular and trivalvular, and the seeds pappous.

There are 4 species.

The bark and leaves of the tamarisk-tree are mode-
rately astringent, but never prescribed in the present
practice.

TAMBOUR, in fortification, is a kind of work formed
of palisades, or pieces of wood, ten feet long and six in-

ches thick, planted close together, and driven two or three
feet into the ground; so that when finished it may have
the appearance of a square redoubt cut in two. Loop-
holes are made six feet from the ground, and three feet

asunder, jjbout eight inches long, two inches wide within,

and six without. Behind is a scaffold (wo feet high, for
the soldiers to stand upon. They are frequently made
in the place of arms of the covert-\\ay, at the salient an-
gles, in the gorges, half-moons, and ravelins, <xc.

T,vMU0UHs,in fortification, are also solid pieces of earth
which are made in that part of the covert way that is
joined to the parapet, and lies close to the traverse'
being only three feet distant from them. They serve to
prevent the covert way from being enfiladed, and ob-
struct the enemy's view toward the traverses. >\ \wil
tambours are made in the covert way, they answer the
same purposes that works en cremaillere would.
Tambour likewise means in fortification, a single or

isolated traverse, which serves to close up that part of
the covert way where a communication might have been
made in the glacis for the purpose of going to some de-
tached work.

It also signifies, both in French and English, a little
box ot timber-work covered with a cicling, withinside
the porch of certain churches, both to prevent the view
of persons passing by, and to keep oft" the wind, &c by
means of folding-doors. In many instances it is the sarao
as porch.

TAMUS, blackbriony, a genus of plants of the class of
dicecia, and order of hexandria, and in the natural sys-
tem ranging under the Uth order, sarmentaccse. The
male and female flowers are both sexpartite; there is no
corolla; the style is trifid; the berry is Unilocular and in-
ferior, and contains two seeds. There are only two spe-
cies. The communis, or common black briony, is a na-
tive of England. It has a large root, which sends forth
several long slender stems; the leaves are large, heart-
shaped, dark green, and grow on long footstalks; the
flowers are greenish, and the berry red. It flowers from
May to August, and is frequent in hedges.
TAN, the bark of the oak, chopped and ground in a

tanning-mill into a coarse powder, and to be used in the
tanning of leather.

DeyTfcix, was, perhaps, the first chemist who ascertain-
ed the peculiar nature of tan, or tanning. He pointed it
out in his analysis of nutgalls, as a peculiar resinous sub-
stance, but without assigning it any name. Seguin soon
alter engaged in a set of experiments on the art of tan-
ning leather; during which he discovered that tan has
the property of precipitating glue from its solutions in
water, and of combining with the skins of animals. Tins
led him to suppose it the essential constituent of the li-

quids employed for the purpose of tanning leather. Hence
the names tannin and tanning principle given it by the
French chemists. But it is to Mr. Proust that we are
indebted for the investigation of the nature and proper-
ties of tan, and of the methods of obtaining it in a sepa-
rate state. Much curious and important information has
likew ise been obtained by the experiments of Mr. Davy
on the constituent parts of astringent vegetables, and on
their operation in tanning.
Tan exists in a great number of vegetable substances;

but it may be procured most readily and in the greatest
purity from nutgalls and catechu.

Nutgalls are excrescences formed on the leaves of the
oak by the puncture of an insect which deposits its eggs
on them. The best are known by the name of Aleppo
galls, imported m Jarge quantities in this country for the
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use of the dyers, calico-printers, kc. They are hard

like wood, round, often nodulated on t he surface, of an

olive-green colour, and an excessively disagreeable taste.

They are in a great measure soluble in water; what re-

mains behind is tasteless, and possesses the properties of

the fibre of wood. A very great proportion of water is

necessary to carry off every thing soluble. De) eux found

that a French pound of nutgalls required 96 French pints

of water, applied in 20 different portions one after the

oilier, and allowed to macerate each a considerable time.

This reduced to our standard, gives us about 150 En-
glish pints to a pound troy of nutgalls.

From the analysts of Deyeux and Davy, it follows

that the soluble part of nutgalls consists chiefly of five

ingredients; namely, tan, extract, mucilage, gallic acid,

and gallat of lime. Mr. Davy found that 500 grains of

Aleppo galls formed with water a solution which yielded

by slow evaporation 185 grains of matter. This matter

he found composed of

130 tan

31 gallic acid and extrart

12 muc i. ge and extract

12 lime and saline matter.

185

So that the tan constitutes rather more than two-thirds

of the whole.

According to Mr. Davy, the strongest infusion of galls

is of the specific gravity 1.268; and when evaporated at

atemperalure below 200°, yields a mass composed of T
9

-

tan, and T^ gallic acid and extract. Hut at a boiling

heat most of the gallic add is dissipated or destroyed,

and a portion of the extract is rendered insolube in water.

Catechu, or terra japonica as it is also called, is a sub-

stance obtained by decoction and evaporation from aspe-

cies of the mimosa which abounds in India. It has a red-

dish brown colour, and an astringent taste, leaving an

impression of sweetness; it is not altered by exposure to

the air. There are two varieties of it; one from Bombay,
which has the lightest colour, and a specific gravity of

1.39; and one from Bengal, whic h is of the, colour of

chocolate; its specific gravity is 1.28. This substance

was examined by Davy, and found to consist chiefly of

tan combined with a peculiar species of extract.

Tan obtained from the infusion of nutgalls is a brittle

substance, of a blown colour. It breaks with a vitreous

fracture, and does nut attract moisture from the air.

Its taste is exceedingly astringent. It is very soluble in

water. The solution is of a deep-brown colour, a very

astringent and bitter taste; and has the odour which dis-

tinguishes a solution of nutgalls. It froths, when agi-

tated, like a solution of soap; but does not feel unctuous.

'Jan is still mure soluble in alcohol than in water. The
solution has a deep-brown colour and astringent taste.

When heated, it blackens, emits carbonic acid gas,
and in the open air bursts, leaving always a small portion
of lime.

From the experiments of Proust, Davy, and Deyeux,
we learn, that it is capable of combining with oxygen;
but at the same time it is either decomposed altogether,

or its nature completely altered. Thus nitric acid con-

Hrta it into a >« How ish brown matter soluble in alcohol,

and similar in it<* properties to an extract. Oxy muriatic

acid produces similar effects; and Mr. Proust has ob-
served, that the peroxide of tin changes it also into an
extract, perhaps by communicating oxygen.

The action of the metals upon tan does not seem to

be great; but almost all the metallic oxides have an affi-

nity for it, and are capable of combining with ii; the
compound is usually nearly insoluble in water. Hence
the reason why the infusion of nutgalls precipitates me-
tallic solutions so readily. These compounds have been
hitherto in a great measure overlooked by chemists. The
following observations contain the facts at present
known.
When the peroxide of tin or zinc is boiled in the in*

fusion of galls, it acquires a dull yellow colour, and ab-
stracts all the constituents from the infusion, leaving be-
hind only pure water. The oxides thus combined with
tan, &c. are partly soluble in muriatic acid, and the so-
lution indicates the presence of tan and gallic acid.
When the peroxide of tin is allowed to act upon the cold
infusion, it abstracts all its constituents in a few days.
But Mr. Proust affirms, that in that case the gallic acid
is mostly destroyed, and a portion of the tan brought to
the state of extract.

When the metallic salts are mixed with the infusion of
galls, the precipitate consists of the metallic oxide com-
bined with the tan, the extract, and the acid of the infu-
sion; and, according to Davy, it contains also a portion
of the acid of the metallic salt.

Tan produces no change upon the solution of sulphat
of iron; but when it is mixed with a solution of the oxy-
sulphat of iron, a deep blue coloured precipitate imme-
diately appears, consisting of the tan combined with the
oxide. This precipitate, when dried, assumes a black
colour. It is decomposed by acids.

When too great a proportion of oxysulphat of iron is
poured into a solution of tan, the sulphuric acid, set at
liberty by the combination of the iron and tan, is suffi-
cient to redissolve the precipitate as it appears; but the
precipitate may easily be obtained by cautiously satu-
rating this excess of acid with potass. When the expe-
riment is performed in this manner, all the oxysulphat
of iron which remains in the solution undecomposed is
converted into sulphat. Mr. Proust supposes that this
change is produced by the tan absorbing oxygen from
the iron. The same change takes place if oxide is mix-
ed with a considerable excess of sulphuric acid, and di-
luted with water. Common writing-ink is a combination
of gallat of iron and tannat of iron.

The alkalies combine readily with tan, and form with,
it a compound soluble in water. This was first observ-
ed by Deyeux, whose experiments have been verified by
Mr. Davy. When potass or soda is added to the infu-
sion of nutgalls, the liquid assumes a reddish-brown co-
lour, and loses the property of precipitating gelatine*
till alkali is saturated with an acid. When the alka-
lized infusion is evaporated to dryness, an olive co-
loured mass remains of a faint alkaline taste, which deli-
quesces in the air. Ammonia produces the same effect
upon the infusion of galls; but when the mixture is ex-
posed to the heat of boiling water, part of the ammonia
flies of, a precipitate falls, consisting of most of the taa
and gallic acid, while the extract remains in solution

All ihe. earths hitherto t*ied have a strong affinity for
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tan, and form with it compounds for the most part inso-

luble in water, the properties of which have scarcely

been examined by chemists.

One of the most important properties often is the in-

soluble compound which it forms wkh glue or gelatine,

as this substance is termed by chemists. It is therefore

employed to detect the presence of gelatine in animal

fluids: and, on the other hand, solutions of gelatine arc

employed to detect the presence of tan in vegetable fluids,

and to ascertain its quantity. Now, altho igh the com-

pound of gelatine and tan is insoluble in water, it is so-

luble both in the solution of tan and of gelatine when suf-

ficiently diluted. It is necessary, therefore, that the so-

lution of gelatine, used to detect tan, should be as con-

centrated as is consistent with its perfect fluidity; for

glue, when gelatinous, does not act upon tan. It is ne-

cessary also that it should be employed quite fresh; for

when in a state of putrefaction, it loses its property of

precipitating tan. Mr. Davy has ascertained that the

best proportion for use is a solution of 120 grains of

isinglass in 20 ounces of water. Care must be taken not

to add an excels of the solution to the liquid from which

the tan is to be separated; because the compound of tan

and gelatine is re-dissolved by the solution of gelatine.

According to the analysis of Mr. Davy, this compound,

when dried in the temperature of 150°, is composed of

54 gelatine

46 tan

100.

It appears, from the experiments of Mr. Davy and

Mr. Chenevix, that tan is sometimes formed in vegeta-

bles by the action of heat. Thus no tan can be detected

in the decoction of coffee-beans, unless they have been

roasted; but in that case their decoction precipitates

gelatine.

From the experiments of Mr. Davy, we learn that the

affinities of the different classes of bodies capable of com-

bining with tan are nearly in the following order:

Earths, Acids,

Alkalies, Neutral salts.

Gelatine,

But the order of the individual substances belonging to

each of these classes remains still to be ascertained.

Tan affects particularly the bark of trees: but it ex-

ists also in the sap and in the wood of a considerable

number, and even in the leaves of many. It is very sel-

dom that it exudes spontaneously; yet this seems to be

the case with a variety of kino.

It has been ascertained by Mr. Biggin, that when the

barks of trees are examined at different seasons, they

vary in the quantity of tan. The quantity varies also

with the age and siae of the trees. The greatest pro-

portion of tan is contained in the inner barks. The epi-

dermis usually contains none.

The following table exhibits the proportion of solid

matter extracted by water from different vegetable sub-

stances, and the quantity of tan contained in that solid

matter, as ascertained by the experiments of Mr. Davy.
Solid

One Ounce of Matter. Tan.
Grains. Grains,

White inner bark of old oak X08 72

TAN
White inner bark of young oak 1 1

1

Spanish chesnut 89

Letchestcr willow 117

Coloured or middle bark of oak 43
Spanish chesnut 41

Leichester wil-

low -

Entire bark of oak
Spanish chesnut

Leicester willow

elm
common willow

34

61

53

71

77
63
72
19

14

16

29

21

33

13

11

78

79

48

41

261

231

127

Sicilliau sumach ... 165

Malaga sumach * 156

Souchong tea - —
Green tea —
Bombay catechu ... —
Bengal catechu ... _
Nutgalls .... 180

TANACETUM, tansy, a genus of plants of the class

ofsyngenesis, and order of polygamia superflua, and in

the natural system ranging under the 49th order, com-
posite. The receptacle is naked; the pappus somewhat
emarginated; the calyx imbricated and hemispherical; the

florets of the radius arc trilid, and scarcely distinguish-

able. There are nine species; of which one only is a na-

tive of Britain, the vulgare, or common tansy. Of tins

species there is a variety with curled leaves, which is

therefore called curled tansy. The tansy has a bitter

taste, and aromatic smell, disagreeable to many people.

It is esteemed good for warming and strengthening the

stomach; for which reason the young leaves have obtain-

ed a place among the culinary herbs, their juice being an
ingredient in puddings, &c. "

It is rarely used in medi-
cine, though extolled as a good emmenagogue. A drahra
of the dried flowers has been found very beneficial in hy-
steric disorders arising from suppression. The seeds
and leaves were formerly in considerable esteem for de-

stroying worms in children, and are reckoned good in

cholics and flatulencies.

TAN^ECIUM, a genus of the angiospermia order, in

the didynamia class of plants, and in the natural method
ranking under the 25th order, putaminea. The calyx is

monophyllous, tubulated, truncated, and entire: the co-

rolla long, monopetalous, and white; the tube cylindrical;

the lymbi erect, spreading, and nearly equal; the fruit a

berry, covered with a thick bark, large, oblong, internal-
ly divided into two parts; in the pulp are contained a
number of seeds. There are only two species of this ge-

nus, the jaroba and parasiticum, both natives of Jamaica.
They grow by the sides of rivers, and climb on trees and
bushes.

TANAGRA, tanager, in ornithology, a genus of birds
belonging to the order of passeres. The beak is conical,

acuminated, emarginated, almost triangular at the base,

and inclining a little towards the point. Dr. Latham
has described 44 species, all of which are of foreign ex-

traction. See Plate CXXXVI. Nat. Hist. fig. 390.
TANGENT, in geometry, is defined, in general, to be

a right line which touches any arch of a curve, in such a

manner that no right line can be drawn betwixt the right

line and the arch. See Plate CXXXV. Miscel. fig.

226.
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The tangent of an arch is a right line drawn perpen-

dicularly from the end of a diameter, passing to one ex-

tremity of the arch, ami terminated by a right line drawn

from (lie centre through the other end of the arch, and

called the secant.

The tangent of a curve is a right line winch only

touches the curve in one point, but does not cut it.

In order to illustrate the method of drawing tangents

to curves, let ACG (fig. 227) be a curve of any kind, and

C the given point from whence the tangent is to be

drawn. Then conceive a right line, mg, to be carried

along uniformly, parallel to itself, from A towards Q;

and let, at the same time, a point p so move in that line,

as to describe the given curve ACG: also let mm, or Cn,

express the fluxion of Am, or the velocity wherewith the

lim mg is carried; and let nS express the corresponding

fluxion of mp, in the position mCg: or the velocity of the

point p, in the line mg: moreover, through the point C
lei the right line SF be drawn, meeting the axis of the

curve, AQ. in F.

Now it is evident, if the motion of p, along the line mg,
was to become equable at C, the point p would be at S,

when the line itself had got into the position mSg; be-

cause, bj tiie hypothesis, Cn and nS express the distances

that might be described by the two uniform motions in

the same time. And if wsg is assumed to represent any
other position of that line, and s the contemporary posi-

tion of the point p. still supposing an equable velocity of

p; then the distances Cv, and vs, gone over in the same
time by the two motions, will always be to each other as

the velocities, or as Cn to raS. Therefore, since Cv : vs

: : Cn : wS (which is a known property of similar triangles),

the point s will always fall in the right line FCS fig. 228;

whence it appears, that if the motion of the point p along

the line mg was to become uniform at C, that point would

then move in the right line CS, instead of the curve-line

CG. Now, seeing the motion of p, in the description of

curves, must either be an accelerated or retarded one; let

it be first considered as an accelerated one, in which case

the arch CG will fall wholly above the right line CD,
because the distance of the point p from the axis AQ, at

the end of any given time, is greater than it would be if

i the acceleration was to cease at C; and if the accelera-

tion had ceased at C, the point p would have been always

found in the said right line FS. But if the motion of the

point
J)

is a retarded one, it will appear, by arguing in

the same manner, that the arch CG will fall wholly be-

low the right line CD. as in fig. 228.

This being the case, let the line mg, and the point p,
along that line, be now supposed te move back again, to-

wards A and m. in the same maimer the\ proceeded from
thence: then, since the velocity of p did before increase,

it must now, on the contrary, decrease; and therefore as

p. ;it the end of a given time, after repassing the point

(.is so near t<> AQ, as it would have been had the ve-

locity continued the same as at C, the arch Cfi (as well as

00) must fall wholly above the right line FCD: and by
the Siime method of arguing, the arch Ch, in the second

CMt, will fall wholly below FCD. Therefore FCD, in

both cases, is a tangent to the curve at the point C:
whence the triangles F/tC and CnS being similar, it ap-

pears that the Bub tangent nFis always a fourth propor-

tional to nS, the fluxion of the ordinate Cn, the fluxion

of the absciss, and Cm the ordinate; that is, Sn : nC ::

mC : m-F. Hence, if the absciss Am = x, and the or-

yx
dinate mp = y, we shall have m¥ = -r; by means of

which general expression, and the equation expressing

the relation between x and y, the ratio of the fluxions x
and y will be found, and from thence the length of the sub-

tangent mF, as in the following examples.

Example I. To draw a right line CT (fig. 229) a

trangent to a given circle BCA, in a given point C. Let

CS be perpendicular to the diameter AB, and put AB
= a, BS ~ x, and SC = y. Then, by the property of

the circle, y
2 (= CS2) = BS x AS (= x x a c) ==

ax — x2
; whereof the fluxion being taken, in order to

determine the ratio of x and y, we get 2yy — ax— 2xx;

x
consequently — =

y
a ~

, . yx if*
by y, gives~ =

T
"

2t/

— 2.X
1.— ; which, multiplied

x

y
*a- x

= the sub-tangent ST. Whence

being supposed the centre, we have OS (= \a— x) :

CS (=y) : : CS (=*/) : ST; which is also found to be

the case from other principles.

Example II. qo draw a tangent to any given point C
(fig. 230) of the conical parabola ACG. If the latus

rectum of the curve is denoted by a, the ordinate MC
by y, and its corresponding abscis AM by xi then the

known equation expressing the relation of x and y, be-

ing ax = y
2
, we have, in this case, the fluxion ax = 2yy;

,
x Qy „ yhc 2y2 Qax

whence — = —, and consequently ~ « -r- = , «
y a * J

y a a '

2.x = MF. Therefore the sub-tangent is just the dou-
ble of its corresponding absciss AM.
TANNING is the art of converting the raw skins of

animals into leather. See Tan, Cutis.
In a preceding article (Tan), it was stated that ge-

latine with tannin, or the tanning principle of vegetables,
formed a combination which is insoluble in water. Upon
this depends the art of making leather; the gelatinous
part of the skin combining with the tannin of the bark
usually employed.

The process which has long been used in this country
is as f Hows: The leather tanned in England consists
chiefly of three sorts, known by the name of butts or
ba< ks, hides, and skins. Butts are generally made from
the st. utest and heaviest ox hides, and are managed as
folio as: after the horns are taken off, the hides arc laid
smooth in heaps for one or two days in the summer, and
for five or six in the winter; they are then hung on poles
in a close room, called asmoke house, in which is kept a
smouldering fire of wet tan; this occasions a small degree
of putrefaction, by which means the hair is easily got off*

by spreading the hide on a sort of wooden horse or beam.
and scraping it with a crooked knife. The hair being
taken off, the hide is thrown into a pit or pool of water, to
cleanse it from the dirt, for. which being clone, the hide
is again spread on the wooden beam, and the grease
loose flesh, extraneous tilth, &c. carefully scrubbed out
or taken off; the hide i then put into a pit of strong
liquor, called ooze, prepared in pits kept for the purpose)
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by infusing ground bark in water; this is termed colour-

ing; after which tlicy are removed into another pit, called

a scowering, which consists of water strongly impreg-
nated with vitriolic acid, or with a vegetable acid pie-

pared from rye or barley. This operation (which is cal-

led raising), by distending the pores of the hides, occa-

sions them more readily to imbibe the ooze, the effect of

which is to combine with the gelatinous part of the skin,

and form with it leather. The hides are then taken out

of the scowering, and spread smooth in a pit commonly
filled with water, called a binder, with a quantity ofground
bark strewed between each. After lying a month or six

weeks, they are taken up: and the decayed bark and li-

quor being drawn out of the pit, it is filled again with

strong ooze, when they are put in as before, with bark

between each hide. They now lie two or three months,

at the expiration of Which the same operation is repeated;

they then remain four or five months, when they again

undergo the same process, and after being three months
in the last pit, are completely tanned; unless the hides are

so remarkably stout as to want an additional pit or layer.

The whole process requires from eleven to eighteen

months, and sometimes two years, according to the sub-

Stance of the hide, and discretion of the tanner. When
taken out of the pit to be dried, they are hung on poles;

and after being compressed by a steel pin, and beaten

out smooth by wooden hammers, called battes, the opera-

tion is complete; and when thoroughly dry, they are fit

for sale. Butts are chiefly used for the soles of stout

Bhoes.

The leather which goes under the denomination of

hides, is generally made of cow-hides, or the lighter ox-

liides, which arc thus managed: After the horns are

taken off, and the hides washed, they are put into a pit

of water, saturated with lime; where they remain a lew

days, when they are taken out, and the hair scraped off

on" a wooden beam, as before described; they are then

washed in a pit or pool of water, and the loose flesh, &c.

being taken off, they are removed into a pit of weak ooze,

where they are taken up and put down (which is techni-

cally termed handling) two or three times a day, for the

first week; every second or third day they are shifted

into a pit of fresh ooze, somewhat stronger than the

former, till at the end of a month or six weeks they are

put into a strong ooze, in which they are handled once or

twice a week with fresh bark for two or three months.

They are then removed into another pit, called a layer,

in which they are laid smooth, with bark ground very

fine, strewed between each hide. Alter remaining here

two or three months, they are generally taken up, when

the ooze is drawn out, and the hides put in again with

fresh ooze and fresh bark, where, after lying two or three

months more, they are completely tanned; except a very

few stout hides, which may require an extra layer: they

are then taken out, and hung on poles, and being ham-

mered and smoothed by a sieel pin, are, when dry, fit

for sale. These hides are called crop hides; they are

from ten to eighteen months in tanning, aud are used for

the soles of shoes.

Skins is the general term for the skins of calves, seals,

hogs, dogs, &c. 'these, after being washed in water, are

put in'o "lime-pits, as before mentioned, where they are

taken up and pui down every third or fourth day, for a

fortnight or rnrce weeks, in order to destroy the epider-
mis of the skin. The hair is then scraped off, and the
excrescences being removed, they ;>re put into a pit of

water impregnated with pigeon dung, called a grainer,
forming an alkaline lev, which in a week or ten da\s
soaking out the lime, grease, and saponaceous matter
(during w liicli period they are several times scraped over
with a ci-ooked knife, to work out the dirt and filth),

softens the skins, t\ru\ prepares them for the reception of

the ooze. They are then put into a pit of weak ooze, in

the same manner as the hides, and being frequently han-
dled, are by degrees removed into a stronger, and still

stronger liquor, for a month or six weeks; when they arc
put into a very strong ooze, with fresh bark ground \vvy
fine, and at the end of two or three months, according
to their substances, are sufficiently tanned; when they

are taken out, hung on poles, dried, and are fit for sale.

These .skins arc afterwards dressed and blacked by the

curriers,- and are used for the upper leathers of shoes*
boots, 6cc.

The lighter sort of hides, called dressing hides, as

well as horse hides, are managed nearly in the same
manner as skins; and are used for coach-work, harness-

work, ice. he.

Much light has been thrown by modern chemists upon
the theory of tanning, though it does not appear that any
considerable improvements have been made in the prac-

tice of this art. M. Seguin, in Fiance, lias particularly

distinguished himself by his researches on this subject.

In 1795, Mr. AVilliam Desmond obtained a patent fop

practising Seguin's method in England. He obtained the

tanning principle by digesting oak- bark or Other proper
materials in cold water, in an apparatus nearly similar

to that in the saltpetre-works. r

J liat is, the water which
has remained upon the powdered bark for some time, in

one vessel, is drawn off by a cock, and poured upon fresh

tan. This is again to be drawn off, and poured upon other

fresh tan; and in this way the process is to he continued

to the fifth vessel. The liquor is then highly coloured,

and marks from six to eight degress upon the hydrome-
ter for salts. This he calls the tanning lixivium.
The criterion for ascertaining its strength, is the quan-

tity of the solution of gelatine which a given quant t) of-

it will precipitate. Isinglass is used for this purpose,

being entirely composed of gelatine. And here it may
be observed, that this is the mode of ascertaining the

quantity of tanning principle in any vegetable substance,

and consequently how far each may be used as a sub-

stitute for oak-bark.

The hides, after being prepared in the usual way, are

immersed for some hours in a weak tanning lixivium <i

only one or two degrees; to obtain which, the latter por-

tions of the infusions are set apart, or else some of that

which has been partly exhausted by use in tanning. J he

hides are then to be put into a stronger lixhium, where,

in a few days, they will be brought to the same degree

of saturation with the liquor in which they are immersed.

The strength of the liquor will by this means be consi-

derably diminished, and must therefore be renewed.

When the hides are by this means completely saturated,

that is, perfectly tanned, they are to be removed, anfl

slowly dried in the shade.
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It lias been proposed to use the residuum of the tan-

ning lixivium, or tlie exhausted ooze (which contains a

portion of gallic acid, this forming a constituent pari >t

astringent vegetables), for the purpose of taking off the

hair^ but this liquor seems to contain no substances capa-

ble ofacting upon the epidermis, or of loosening the hair;

and when skin is depilated by being exposed to it, the

effect must really be owing to incipient putrefaction.

The length of time necessary to tan leather complete-

ly, according to the old process, is certainly a very great

Inconvenience; and there is no doubt that it may be

much shortened b\ following the new method. It has

been found, however, that the leather so tanned has not

been so durable as that which has been formed by a

slower process.

TANTALITE. This mineral has been found in Fin-

land, in the parish of Kiinito. It has been long known;
but before the analysis of Ekeberg, was mistaken for an

ore of tin. Found in irregular crystals, which seem to

be octahedrons. Colour between blueishgrey and black-

ish grey. Surface smooth, with some lustre. Lustre
metallic. Fracture compact. Streak blackish grey, ap-

proaching brown. Very hard. Not magnetic. Speci-

fic gravity 7.953. Composed of the oxides of tantalium,

iron, and manganese.
TANTALIUM. Mr. Ekeberg, a Swedish chemist

of considerable eminence, has lately discovered a new
metal constituting a component part of two minerals,

found in the parish of Kimito in Finland. The first of

these minerals, which he calls tantalite, lias a bluish or

blackish grey colour, crystallized confusedly, with a me-
tallic lustre and compact fracture. It is very hard, and
its spei ific gravity is 7.953. It has been long known,
and mistaken for an ore of tin.

Tbe other mineral, called yttro-tantalite, is found in

small kidney- form masses. It is of a deep-grey colour,

has a metallic lustre, and a granular fracture. It is not

hard. Its specific gravity is 5.130.

From each of thes** minerals Mr. Ekeberg extracted,

by a chemical analysis, a white powder, which he as-

certained to be the oxide of a peculiar metal, to which he
gave the name of tantalium.

Winn tins white oxide of tantalium is strongly heated
long with charcoal in a crucible, it yields a button mode-
ra'i'h hard, which has the metallic lustre externally, but
within is black and destitute of brilliancy. The acids
convert it again into the state of white-coloured oxide.

This oxide does not alter its colour, though heated to

rediv ss. Its specific gravity is 6.500. It is not acted on by
acids, nor is it soluble in any of them. It was thisinsolubil-

it\ iq acids which induced Ekeberg to give it the name
of tantalium; from the fabled punishment of Tantalus.

This oxide combines with the alkalies except ammo-
nia, and forms with them compounds soluble in water.
When melted with phosphat of soda and borax, it

forms with them glasses destitute of colour. Such are the
only properties of this metal hitherto published.
The resemblance bet ween the oxides of tantalium and

columbiura is striking. The only property in which tbey
differ is, the insolubility of the first in acids; but we
know not what acids Ekeberg tried, and Mr. Hatchctt
found the oxide of col umilium insoluble in nitric acid.

TANTALUS, or Ibis, a genus of birds of the order
oi. m. 85

TAP
grails. The generic character is, bill long, subulate,

roundish subarched; face naked; nostrils oval; feet four-

toed, palmate at the base. There a:e 23 species; the

most remarkable are:

1. The loculator, or wood ibis: (1.) face blueish; bill

reddish; legs, quill and tail leathers, black; body white.

(2.) Head and neck white, varied with yellow; body
black; belly cinereous. (3.) Wing-coverts white, with a

black blotch in the middle. Inhabits New Holland, and
the warmer parts of America. It is three feet long; is

very slow in flight, and stupid; sits on trees, and feeds

on herbs, seeds, fruits, fish, and reptiles. The flesh is

xevy much esteemed.

2. The leucephalns, or white-headed ibis, inhabits In-

dia; and every year before the rainy season sets in.

sheds its rosy feathers.

3. The ibis, or Egyptian ibis, inhabits in vast num-
bers the lower part of Egypt, and is held sacred by the
inhabitants for its use in clearing the land of reptiles
and insects, which are left after the inundation of the
Nile. It rests in an erect posture, and is said to destroy
the young of the crocodile.

4. The melanocephalus, or black-headed ibis, is a ve-
ry beautiful bird that inhabits India. See Plate CXXXVI.
Nat Hist. fig. 391.

Tantalus's cup. See Hydraulics.
TAPE worm. See Tjenia.
TAPESTRY, a kind of woven hangings of wool anof

silk, frequently raised and enriched with gold and silver,
representing figures of men, animals, landscapes, histo-
ries, &c.
The invention of tapestry seems to have come to us

from the Levant; and this appears the more probable, as
the workmen concerned in it were called, at least in
France, sarrasins, or sorrasinois. It is supposed that the
English and Flemish, who were the hist that excelled in
making tapestry, might bring the art with them from
some of the crusades, or expeditions against the Sara-
cens.

Tapestry-work is distinguished by the workmen into
two kinds, viz. that of high, and that of low warp; though
the difference is rather in the manner of working than in
the work itself, which is in effect the same in both, on-
ly the looms, and consequently the warps, are differently
situated; those of the low warp being placed flat and
parallel to the horizon, and those, on the contrary, of
the high warp, erected perpendicularly. The English
anciently excelled all the world in the tapestry of the
high warp.

The manufacture of tapestry of the high -warp. The
loom, whereon it is wrought, is placed perpendicularly. It
consists of four principal pieces; two long planks' or
cheeks of wood, and two thick rollers or beams. The
planks are set upright, and the beams across them, one
at the top, and the other at the bottom, or about a foot
distance from the ground. They have each their trun
nions, by which they are suspended on the planks, and
are tinned with bars. In each roller is a groove from
one end to the other, capable of containing a long round
piece of wood, fastened therein with hooks. The use. of
it is to tie the ends of the warp to. The warp, which is akind ol worsted, or twisted woollen thread, is wound on
the upper roller: and the work, as fast as woven, is.
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wound on the lower. Withinside t'le planks, which are
seven nr eight feet high, 14 or 15 inches broad, and three
or four thick, are holes pierced from top to bottom, in

which are put thick pieces of iron, with hooks at one
end, serving to sustain the coat-stave: these pieces of
iron have also holes pierced, by putting a pin in which,
the stave is drawn nearer or set further off; and thus the

coats or threads are stretched or loosened at pleasure.

The coat-stave is about three inches diameter, and runs
all the length of the loom; on this are fixed the coats or

threads, which makes the threads of the warp cross each
other. It lias much the same effect here, as the spring-

stave and treadles have in the common looms. The
coats are little threads fastened to each thread of the

warp with a kind of sliding knot, which forms a sort of

mesh or ring. They serve to keep the warp open for the

passage of broaches wound with silks, woollens, or other

matters used in the piece of tapestry. In the last place,

there are a number of little sticks of different lengths,

but all about an inch in diameter, which the workman
keeps by him in baskets, to serve to make the threads

of the warp cross each other, by passing them across;

and, that the threads thus crossed may retain their pro-

per situation, a packthread is run among the threads,

above the stick.

The loom being thus formed, and mounted with its

warp, the first thing the workman does, is to draw on the

threads of this warp, the principal lines and strokes of

the design to be represented on the piece of tapestry;

which is done by applying cartoons, made from the

painting he intends to copy, to the side that is to be the

wrong side of the piece, and then, with a black-lead

pencil, following and tracing out the contours thereof on

the thread of the right side, so that the strokes appear

equally both before and behind.

As for the original design the work is to be finished

by, it is hung up behind the workmen, and wound on a

long staff, from which a piece is unrolled from time to

time as the work proceeds.

Besides the loom, &c. here described, there are three

other principal instruments required for working the

Silk or the wool of the woof within the threads of the

warp; these arc a broach, a reed, and an iron needle.

The broach is made of a hard wood, seven or eight

inches long, and two-thirds of an inch thick, ending in a

point with a little handle. This serves as a shuttle; the

silks, woollens, gold, or silver, to be used in the work,

being wound on it.

The reed or comb is also of wood, eight or nine in-

ches long, and an inch thick on the back, whence it

crows less and less to the extremity of the teeth, which

are more or less apart, according to the greater or less

degree of fineness of the intended work. Lastly, the

needle is made in form of the common needle, only lar-

cer and longer. Its use is to press close the wool and

silks when there is any line or colour that does not fit

•\U things being prepared for the work, and the work-

man ready to be^in. he places himself on the wrong side

of the piece, with his hack towards the design; so that he

works in a manner blindfold, seeing nothing of what he

does and being obliged to quit his post, and go to the

other side of the loom, where he would view and cxam-

2

inc the piece, to correct it witii his pressing-needle. To
put silk, &c. in the warp, he first turns and looks at the

design; then, taking a broach-full of the proper colour,

he places it among the threads of the warp, whi< h he
brings across each other with Ids fingers, bv means of

the coats or threads fastened to the staff; this he repeats

every time he is to change his colour. Having placet! the

silk or wool, he beats it with his reed or comb; and
when he has thus wrought in several rows over each

other, he goes to see the effects they have, in order to

reform the contours with his needle, if there should be

occasion. As the work advances, it is rolled upon the

lower beam, and they unrol as much warp from the up.
per beam as suffices them to continue the piece; the like

they do of the design behind them. When tfce pieces are

wide, several workmen may be employed at once.

We have two things to add: the first is, that the high-

warp tapestry goes on much more slowly than the low-
warp, and takes up almost twice the time and trouble.

The second is\ that all the difference that the eye can
perceive between the two kinds, consists in this; that

in the low Warp there is a red fillet, about one twelfth of
an inch broad, running on each side from top to bottom,
which is wanting in the high warp.

But, for the satisfaction of our readers, we shall here

describe the principal parts of the loom for the manufac-
ture of tapestry of the high warp, or that in a situation

perpendicular to the horizon. The loom consists, l.Of
two strong upright posis fixed in the floor: these support

(2.) two rollers, of which the upper end holds the chain,

the lower holds the tapestry, which is rolled upon it ac-

cording as the work goes forward: the threads are fasten-

ed at their ends to a dweet, or thick rod, which is lodged
in a groove made on each roller. 3. The two tantoeg,

one called the great tantoe, for turning the upper roller;

the other, the little tantoe, for turning the lower roller.

4. The pole of t..e leishes, which runs quite across the
chain, takes up all the leishes, and brings them to the

Workman's hand. These leishes are little strings, tied by
a slip- not to each thread of the chain, to be raised up
according as the chain sinks down: they serve to draw
the particular thread which the weaker wants. He holds
the thread separate from the rest, and passes a spindle

of such a woof and colour as he thinks proper: then he

lets the spindle hang down, and hinders the thread from
running off by a slip-knot. After having taken one or

two threads of the fore part of the chain by another
leish. he brings the threads of the opposite side to him.
By this alternative work he constantly makes them cr/iss

one another, to take in and secure the woof. In order

to distinguish the threads of both sides, he is assisted by
the cross rod, which is put between two rows of threads.

5. A long tract of dots formed by the ends of the I i

which take hold of the leishes of the chain by a slip-k§ot;

and on the other hand encompass the pole of the lei

6. The cross-rod. 7. A little chain, each loop of which

contains four or five threads of the warp, an I keeps

them perpendicular. 8. An iron hook, to support the

pole of the leishes. 9. The broacher-quill, to pass the

threads of the woof, which is wound on it. 10. The
comb, to strike in the work. 11. The end of 1he dweet

let into the roller, in a groove.

When the chain is mounted, the draughts-man .races
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the principal outlines of the picture, which is to be

wrought with black chalk on the lore and hack aide of

the chain. The weaver in the upright way halting pre-

pared a good stock of quilts, filled with threads of all

colours, goes to work, placed on the hack part, as in the

tat way, or in the manufacture of the low warp. He has

behind him his drawings, on which he frequently looks,

that he may from time to time see how his work suc-

ceeds on the right or fore side, which the other can-

not do.

TAPIR, a genus of quadrupeds of the order bellua?.

Tin generic character is, front teeth in both jaws, ten;

canine teeth in both jaws, single, incurvated; grinders in

both jaws, five on each side, very broad; feet with three

hoofs, and a false hoof on the forefeet.

Tapir American us, American tapir. The tapir, with

respei t to the size of its body, may be considered as the

lar e-t of all the native quadrupeds of South America,

except the lately discovered equus bisulcus of Molina.

"Win n full-grown it is nearly equal to a heifer. In its

general form it bears some distant resemblance to the

hippopotamus, and in the earlier editions of the Systema
Natural was ranked by Linnaeus in that genus, under

tin ;itle of hippopotamus teirestris. By others it has

been considered as more allied to the hog, and has been

called sus aquaticus multisulcus, or water-hog with fin-

gered hoof; hut, in reality, the tapir cannot properly be

a- ,'ciated, otherwise than by a distant general alliance,

with any other quadruped, and forms a peculiar genus.

It is of a gregarious nature, and inhabits the woods and
rivers of the eastern parts of South America; occurring
from the isthmus of Darien to the rivfer Amazons; feed-

ing chiefly by night, and eating sugar-canes, grasses,

and various kinds of fruit. Its colour is an obscure
brown, the skin ilself being of that cast, and covered
sparingly with somewhat short hair: the young animal is

said to be commonly spotted with white. The male is

distinguished by a kind of short proboscis or trunk,

formed by the prolongation of the upper lip to some dis-

tance beyond the lower: this part is extensile, wrinkled at

the sides, and in suae degree resembles that of the ele-

phant on a smaller scale, though not of the same tubu-

lar structure. The neck is very short, and furnished
above with a rising mane; the body is thick and heavv;
the back much arched; the legs short; the fore feet di-

vided into four toes with pointed hoofs; the hind into
three only; the tail is very short, thickish. and pointed.
The female is said to be destitute of Ihe proboscis.

in its manners this animal is pecfevth harmless; en-
deavouring merely to. save itself bv High: when pursued,
plunging into s >':i - river if at hi id, an I swimming with
great readiness, and even continuing for a considerable
tune under water, in the manner of the hippopotamus.
The JOUng is easily tamed, and may he rendered do-
mestic, as is said to he the case in s nne parts of Guiana.
In feeding, the tapir makes use of (lie trunk in the same
manner as (he rhinoceros of its upper lip. to grasp the
stems of plants, leaves, &c. i'-; most common attitude,
wh p at re>t, is sitting on its rump, in the manner of a dug.

I tapir has been occasionally imported alive into
Kurop . The flesh is considered b\ the South Ameri-
cans "S a w!i r,»od, though u »! very pleasant or
delicate, and the skin serves for various purposes where

a strong leather is required. The Indians make shields

of it, which arc said to be so hard that an arrow cannot

pierce them. This animal sleeps much by day in the

retired parts of the woods, and is shot by the Indians with

poisoned arrows. When attacked by dogs, it is said to

make a very vigorous resistance. Its voice is a kind of

whistle, which is easily imitated, and thus the animal is

often deceived and trepanned. It is rather slow in its

motions, and of a somewhat inactive disposition.

The tapir produces hut one young at a birth, of which
it is extremely careful; leading it early to the water, in

order to instruct it in swimming. &c. See Plate CXXXVil
Nat. Hist. fig. 392.

TAPPING. See Surgeky.
TAR. See Pinus, Resins, and Bitumen.
TARANTULA. See Aranea.
TARCHONANTHUS, Jlca-banc, a genus of plants

belonging to the class of syngenesia, and to the order of

pohgamia xqualis, and in the. natural system ranging
under the 49th order, composita3. The receptacle is vil-

lous, and the pappus plumy; the calyx is monophyllous,
turbinated, and half divided into seven segments. There
ore only three species known; the camphoratus, glaber,

and cricoid"'.,.

TARE, is an allowance for the outside package,that con-
tains such goods as cannot be unpacked without detriment;

or lor the papers, threads, bands. He, Unit inclose or bind
any goo.ls imported loose; or, though imported in casks,
chests, &c. yet cannot be unpacked and weighed net.

TARGIUNIA, a genus of plants of the class of cryp-
togamia, and natural order of algae. The cai> x is bivalv-
ed, including a globular body. There is only one spe-
cies; the hypophylla, which is a native of Great Britain.
TARGUM, a name whereby the Jews call the Chat-

dee paraphrases, or expositions of the Old Testament, in
the Ghaldee language.
TAIlTF, or Tariff, a table or catalogue, containing

the names of different sorts (if merchandize, with the du-
ties to be paid, as settled by authority, amongst trading
nations.

TARSUS. See Anatomy.
TARTAR, or, according to the new chemistry, Tar-

tratof Potass, is obtained in a state of Impurity, in-
crusted on the bottom and sides of cask in which "wine
has been kept. It is afterwards purified by dissolving it
in boilmg water, and ftltring it while hoi. On cooling,
it deposits the pure salt in \^ iy irregular crystals. In
this stale it is sold under the name of crystals or cream
ol tartar. This salt attracted the peculiar attention of
chemists, probably in consequence of the extravagant en-
comiums and invectives bestowed on it by Paracelsus. It
is called tartar, says he, because it produces the oil, wa-
ter, tincture, an i salt, which burn the patient as hell does
According to him, it is the principle of ever) diseas. , and
every remedy, all things contain the germ of it I h ri
diculous theory was combated bv Van Helmont, who

mists, whether the alkali existed ,n i^.id"^Zhand, Margraff, and Rouelle, «t last est ablished that
point beyond a doubt; but the other component pari of
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Tartar was unknown, or very imperfectly known, till

Sclieele pointed out the method of extracting it.

The crystals of tartar are very small and irregular.

According to Mantet, they are prisms, somewhat flat,

and mostly with six sides. Tartar has an acid, and
rather unpleasant taste. It Is vevy brittle, and easily re-

duced to powder. Its specific gravity is 1.953. It is

soluble in about 60 parts of cold water, and in about 30
parts of boiling water. It is not altered by exposure to

the air; but when its solution in water is allowed to re-

main for some time, the salt is gradually decomposed, a

mucous matter is deposited, and there remains in solu-

tion carbonat of potass coloured with a little oil. This
decomposition was first accurately described by Berthol-

lct in 1782
When tartar is heated, it melts, swells, blackens, and

the acid is entirely decomposed. The same changes
take place when the salt is distilled in close vessels. The
phenomena of this distillation have been described with

great care, and its products very attentively examined,
by chemists; because, before the discovery of the tartaric

acid by Sclieele, distillation was the only method thought
of for obtaining any knowledge of the acid part of tartar.

These products are an enormous quantity of gas, consisting

of carbonic acid and carbureted hydrogen, an oil, and an

acid; and, according to some chemists, carbonat of am-
monia. The acid obtained was long considered as a pe-

culiar body, and was denominated pyro-tartarous acid by
the French chemists in 1787. But Fourcroy and Vau-
quelin have lately demonstrated, that it is no other than

acetic acid contaminated with a little empyreumatic oil.

Tartar, according to Bergman, is composed of

77 acid

23 potass

Or

10O.

56 tartrat of potass

44 tartaric acid

100

According to the late analysis of Tenard, its compo-

nent parts are

57 acid

33 potass

7 water

97.

TARTARIC ACID. Sclieele was the first who ob-

tained this acid in a separate state. He communicated

his process for obtaining it to Retzius, who published it

in the Stockholm Transactions for 1770. It consisted

in boiling tartar with lime, and in decomposing the tar-

trat of lime thus formed by means of sulphuric acid.

1. The process employed at present for obtaining tar-

taric acid, which is the same with that of Sclieele, is

the following: Dissolve tartar in boiling water, and add

to the solution powdered chalk till all effervescence ceased,

and the liquid ceases to redden vegetable blues. Let the

liquid cool, and then pass it through a filtre. A quantity

of tartrat of lime (which is an insoluble white powder)

remains upon the filtre. Put this tartrat, previously well

washed, into a glass cucurbite, and pour on it a quantity

of sulphuric acid equal to the weight of the chalk em-
ployed, which must be diluted with water. Allow it to

digest for twelve hours, stirring it occasionally. The
sulphuric acid displaces the tartaric; sulphat of lime re-

mains at the bottom, while the tartaric acid is dissolved

in the iiquid part. Decant off this last, anil try whether
it contains and sulphuric acid. This is done by drop-

ping in a little acetat of lead; a precipitate appears,

which is insoluble in acetic acid if sulphuric acid is pre-

sent, but soluble if it is absent. If sulphuric acid is pre-

sent, the liquid must be digested again on some more
tartrat of lime; if not, it is to be slowly evaporated, and
about one third part of the weight of the tartar employ-
ed is obtained of crystallized tartaric acid.

2. The form of its crystals is so irregular, that every
chemist who has treated of this subject has given a dif-

ferent description of them. According to Bergman, they
generally consist of divaricating lamellae; according to

Van Packen, they assume oftenest the form of long-
pointed prisms; Spielman and Corvinus obtained them
in groups, some of them lance-shaped, others needle-

formed, others pyramidal. Morveau obtained them
needle-form. Their specific gravity is 1.5962.

3. Crystallized tartaric aeid does not experience any
change in the open air, but heat decomposes it altoge-

ther: in the open fire it burns without leaving any other
residuum than a spungy charcoal, which generally con-
tains a little lime. When distilled in close vessels, it is

converted into carbonic acid gas and carbureted hydro-
gen gas, a coloured oil, and a reddish acid liquor, which
was formerly distinguished by the name of pyrotartar-
ous acid, but which Fourcroy and Vauquelin have lately

ascertained to be merely acetic acid impregnated with
oil.

4. Tartaric acid dissolves readily in water. Berg-
man obtained a solution, the specific gravity of which
was 1.230. Morveau observed, however, that crystals

formed spontaneously in a solution, the specific gravity
of which was 1.084. It is not liable to spontaneous de-

composition when dissolved in water, unless the solution

is considerably diluted.

5. Neither its action on oxygen gas nor on simple

combustibles and incombustibles has been examined; but

it is probable that it is not capable of producing any
sensible change on them. It is capable of oxidizing iron

and zinc, and even mercury; but it does not act upon
antimony, bismuth, tin, lead, copper, silver, gold, or

platinum. Its action on the other metallic bodies has

scarcely been examined.
6. It combines with alkalies, earths, and metallic ox-

ides, and forms salts known by the name of tartrate.

7. The action of the greater part of the other acids on

it is unknown. Hermstadt has ascertained, that it may
be converted into oxalic acid by distilling it repeatedly

with six times its weight of nitric acid. By this process

he obtained 560 parts of oxalic acid from 360 parts of

tartaric acid.

8. From this result, and from the products obtained

when tartaric acid is distilled, it is evident that it is op-
posed of oxygen, < -arlion, and hydrogen. Fourcroy in-

forms us, thai Vauquelin and he have ascertained that

these ingredients are combined in the following propor-

tions:
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70.5 oxygen
19.0 carbon

10.5 hydrogen

100.0

9. The affinities of this acid follow the same order as

those of oxalic arid.

Tartaric acid, in a state of purity, has scarcely been

put to any use; but some of the compounds into which it

enters are much employed in medicine. This acid has

the property of combining in two different proportions

with a great number of bas"s. With potass, for instance,

in one proportion, it forms a salt pretty soluble in water,

called tartrat of potass; but when added in a greater

proportion, it forms tartar, a salt very imperfectly

soluble in water. By this property, the presence of tar-

taric, acid, in any acid solution, may easily be detected.

All that is necessary is, to drop in slowly a little solu-

tion of potass; if tartaric acid is present, tartar immedi-

ately precipitates in the form of a white gritty powder.

TART RATS, salts formed with the tartaric acid.

TAURUS. See Astronomy.
TAX. See Revenue, Customs, &c.

TAXUS, the Yew-tree, a genus of plants of the class

of dicei ia. and order of monadelphia; an d in the natural

system ranging under the 51st order, coniferce. There is

no male calyx or corolla; the stamina are numerous; the

antherae peltated and octofid. The female has no corolla

nor style, and mly one seed with a calycle resembling

a berry very entire. There are four species; of which

the baccata, or common yew-tree, is a native of Britain,

France, Switzerland, &c. and of North America. It is

distinguished from the other species by linear leaves

which grow very close, and by the receptacles of the

male (lowers being subglobose. The wood is reddish;

full of veins, and flexible, very hard and smooth, and
almost incorruptible. Its hardness renders it very pro-

per for turners and cabinet- makers. Its berries are

often eaten by birds, and are therefore not poisonous;

but it is a common opinion that the leaves are poisonous

to cattle, and m;iny facts are mentioned of horses and
cows having eaten them. Others, however, deny these

facts. It is of no great height, but the trunk grows to

a large size. Mr. Pennant has taken notice of a very

remarkable decayed one in Fortingal church-yard, the

remains of which measured fifty six feet and a half in

circumference.

TEARS, and Mucus. 1. That peculiar fluid which
is employed in lubricating the eve, and which is emit-

ted in considerable quantities when we express grief by
weeping, is known bv the name ol tears. For an accu-
rate analysis of this fluid, we are indebted to Messrs.
Four Toy and Vauquelin. Before their dissertation,

which was published in 1791, appeared, scarcely >\ as

any thing kn iwn about the nature of tears.

The liquid called tears is transparent and colourless

like water; it has scarcely any smell, but its taste is al-

ways perceptibly salt. Us specific gravity is somewhat
greater than that <*f distilled water. It gives to paper,
staned with the juice of the petals of mallows or violets,

a perinanentl} gr en colour, and therefore contains a
fixed alkali. I miles with water, whether Cold or hot.

in all proportions. Alkalies unite with it readily, and

render it more fluid. The mineral acids produce no

apparent change upon it. Exposed to the air, this li-

quid gradually evaporates, and becomes thicker. When
nearly reduced to a state of dryness, a number of cubic

crystals form in the midst of a kind of mucilage. These
crystals possess the properties of muriat of soda; but

they tinge vegetable blues green, and therefore contain

an excess of soda. The mucilaginous matter acquires a

yellowish colour as it dries.

This liquid boils like water, excepting that a consid-

erable froth collects on its surface. If it is kept a suffi-

cient time at the boiling temperature, y^ parts of it

evaporate in water; and there remain about 0.4 parts of

a yellowish matter, which by distillation in a strong heat

yields water and a little oil; the residuum consists of dif-

ferent saline matters.

When alcohol is poured into this liquid, a mucilagi-

nous matter is precipitated in the form of large white

flakes. The alcohol leaves behind it, when evaporated,

traces of muriat of soda, and soda. The residuum which
remains behind, when inspissated tears are burnt in the

open air, exhibits some traces of phosphat of lime and
phosphat of soda.

Thus it appears that tears are composed of the follow-

ing ingredients:

1. Water, 4. Soda,
2. Mucilage, 5. Phosphat of lime.

3. Muriat of soda, 6. Phosphat of soda.
The saline parts amount only to about O.Ol of the

whole, or probably not so much.
The mucilage contained in the tears has the property

of absorbing oxygen gradually from the atmosphere, and
of becoming thick and viscid, and of a yellow colour. It

is then insoluble in water, and remains long suspended
in it without alteration. When a sufficient quantity of
oxymuriatic acid is poured into tears, a yellow flaky pre-
cipitate appears, absolutely similar to this inspissated mu-
cilage. The oxymuriatic acid loses its peculiar odour;
hence it is evident that it has given out oxygen to the
mucilage. The property which this mucilage has of ab-
sorbing oxygen, and of acquiring new qualities, explains
the changes which take place in tears which are exposed for
a long time to the action of the atmosphere, as is the case
in those persons who labour under a fistula lachrymalis.

2. The mucus of the nose has also been examined by
Fourcroy and Vauquelin. They found it composed of pre-
cisely the same ingredients with the tears. As this fluid
is more exposed to the action of the air than the tears, in
most cases its mucilage has undergone less or more of
that change which is the consequence of the absorption
of oxygen. See Mucus.
TECTONA, a genus of the pentanoria monogvnia

class and order. The corolla is fiv'-chft; stigma toothed-
drupe dry, spungy within the inflated calyx; nect, three*
celled. There is one species, the teck-wood, or Indian
oak, a tree of the East Indies.

TELEGRAPH* an instrument by means of which in-
formation may bo quickly conveyed to a considerable
distance. The telegraph is by no means a modern in-
vention. There is reason to believe that amongst the
Greeks there was some sort of telegraph in use. V
Greek play begins with a scene, in which a watchman de-
scends from the top of tower in Greece, and gives the
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information that Troy was taken. " I have been look-

ing out these ten years (says lie) to see when that, would
happen, and this night it is done.'' Of the antiquity of

a mode of conveying intelligence quickly to a great dis-

tance, this is certainly a proof. The Chinese when they

send couriers on the great canal, or when any great man
travels there, make, signals by fire from one day's jour-

ney to another, to have exevx thing prepared; and most
of the barbarous nations used formerly to give the alarm
of war by tires lighted on the hills or rising grounds.

In the year 1663, the marquis of Worcester, in his

Century of Inventions, affirmed that he had discovered
«• a method by which, at a window, as far as eye ran dis-

cover black from white, a man may hold discourse with

iiis correspondent, without noise made or notice taken;

being according to occasion given, or means afforded,

ex renata, and no need of provision beforehand; though

much better if foreseen, and course taken by mutual con-

sent of parties." Lids could be done only by means of

a telegraph, w hir-n in the next sentence is declared to have

been rendered so perfect, that by means of it the corres-

pondence could be carried on " by night as well as by
day, though as dark as pitch is black."

About forty years afterwards M. Amontons proposed

a new telegraph. His method was this: Let there be

pe >ple placed in several stations, at a certain distance

from one another, that by the help of a telescope a man
in one station may see a signal made in the next before

him; he must immediately make the same signal, that it

may be seen by persons in the station next after him,

who are to communicate it to those in the following sta-

tion, &.('. These signals may be as letters of the alpha-

bet, or as a cypher, understood only by the two persons

who are in the distant places, and not by those who make
the signals. The person in the second station making the

signal to the person in the third the xevy moment he

sees it in the first, the news may be carried to the great-

est distance in as little time as is necessary to make the

signals in the first station. The distance of the several

stations, which must be as few as possible, is measured

by the reach of a telescope. Amontons tried this meth-

od in a small tract of land before several persons of the

highest rank at the court of France.

It was not, however, till the French revolution, that

the telegraph was applied generally to useful purposes.

"Whether M. Chappe, who is said to have invented the

telegraph first used by the French about the end of 1793,

knew anything of Amontons' invention or not, it is im-

possible to say; but his telegraph was constructed on

principles nearly similar. The manner of using this

telegraph was as follows: At the first station, which was

on the roof of the palace of the Louvre at Paris, M.
Chappe, the inventor, received in writing, from the com-

mittee of public welfare, the words to be sent to Lisle,

near which the French army at that time was. An up-

right post was erected on the Louvre, at the top of

which were two transverse arms, moveable in all direc-

tions by a single piece of mechanism, and with inconcei-

vable rapidity. He invented a number of positions for

these arms, which stood as signs for the letters of the

alphabet; and these, for the gr'eater celerity and simpli-

city, he reduced in number as much as possible. The
grammarian will easily conceive that sixteen signs may

amply supply all the letters of the alphabet, since some
letters may be omitted not only without detriment but
with advantage. These signs, as they were arbitrary,

could be changed every week: so that the sign of J} |ur

one day might be the sign of M the next; and it v\;i s

only necessary that the persons at the extremities should
know (he key. The intermediate operators were onli
instructed generally in these sixteen signals; which weir
so distinct, so marked, so different the one from the other.

that they were easily remembered. The construction
of the machine was such, that each signal was uniformly
given in precisely the same manner at all times; it did
not depend on the operator's manual skill; and the po-
sition of the arm could never, for any one signal, be a
degree higher or a degree lower, its movement being
regulated mechanically.

M. Chappe, having received at the Louvre the sen-

tence to be conveyed, gave a known signal to the second
station, which was Mont Martre, to prepare. At each
station there was a watch-tower, where telescopes were
fixed, and the person on watch gave the signal of prepa-
ration which he had received, and this communicated suc-

cessively through all the line, which brought tin in all

into a state of readiness. The person at Mont Martrc
then received, letter by letter, the sentence from the

Louvre, which he repeated with his own machine; ai.d

this was again repeated from the next height, with in-

conceivable rapidity, to the final station at Lisle.

The first description of the telegraph was brought from
Paris to Frankfort on the Maine by a former member
of the parliament of Bourdeaux, who had seen that

which was erected on the mountain of Belvillc. As given

by Dr. Hutton from some of the English papers, it is

as follows: AA is a beam or mast of wood placed up-

right on a rising ground (Plate ..CXXXV. Miscel.

fig. 231), which is about 15 or 16 feet high. BB is a

beam or balance moving upon the centre AA. This

balance-beam may be placed vertically or horizontally,

or any how inclined, by means of strong cords, which
are fixed to the wheel D, on the edge of which is a dou-

ble groove to receive the two cords. This balance is

about eleven or twelve feet long, and nine inches broad,

having at the ends two pieces of wood CC, which like-

wise turn upon angles by means of four other cords that

pass through the axis of the main balance, otherwise

the balance would derange the cords; the pieces C are

each about three feet long, and may be placed either to

the right or left, straight, or square with the balance-

beam. By means of these three the combination of

movement is very extensive, remarkably simple, and

easy to perform. Below7 is a small wooden but, in which

a person is employed to observe the movements of the

machine. On the eminence nearest to this, another

person is to repeat Ihcse movements, and a third to

write them down. The time taken up for each movement

is twenty seconds; of which the motion alone is fuur

seconds, the other sixtfen the machine is stationary.

Two working models of this instrument were executed

at Frankfort, and sent by Mr. W. Playfair to the duke

of York; and hence the plan and alphabet of the ma-

chine came to England.

Vario ;s experiments were in c nsequence tried upon

telegraphs in this country; and one was soon alter set up
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by government in a chain of stations from the admiraHy-

e to the sea-coast. It consists of six octagon-boards,

: of which is poised upon an axis in a frame, in such

a manner that it can be either placed vertically, so as to

appear with its full size to the, observer at the nearest

station as in fig. 232, or it becomes invisible to him by

being placed horizontally, as in fig. 283, so that the nar-

row edge alone is exposed, which narrow edge is from a

distance invisible. Pig. 23 2 is a representation of this

telegraph, with the parts all shut, and the machine ready

to work. T, in the officer's cabin, is the telescope

pointed to the next station. Fig. 233 is a representation

of the machine not at work, and with the ports all open.

The opening of the first port expresses a, the second b,

the third c, the fourth d, the fifth e. and the sixth/, &c.

Six hoards make 50 changes, by the most plain and

simple mode of working; and they will make 2" more
if more were necessary; but as the real superiority of (he

telegraph over all other modes of making signals consists

in its making letters, we do not think that more changes

than the letters of the alphabet, and the ten arithmetical

cyphers, are necessary; but, on the contrary, that those

who work the telegraphs should avoid communicating l>y

words or signs agreed upon to express sentences; for

that is the sure method never to become expert at send-

ing unexpected intelligence accurately.

This telegraph is, without doubt, made up of the best

number of combinations possible; five boards would be

insufficient, and seven would be useless. It has been ob-

jected to it, however, that its form is too clumsy to ad-

mit of its being raised to any considerable height above

the building on which it stands; and that it cannot bo

made to change its direction, and consequently cannot

be seen but from one particular point.

Several other telegraphs have been proposed to remedy
thc^e defects, and perhaps there are others to which the in-

strument is still liable. The dial -plate of a clock would

make an excellent telegraph, as it might exhibit 144

signs so as to be visible at a great distance. A telegraph

on this principle, with only six divisions instead of twelve,

would be simple and cheap, and might be raised twenty

or thirty feet high above the building without any diffi-

culty: it might be supported on one post, and therefore

turn round, and the contrast of colours would alwa>s
be the same.

We shall now conclude this article with a short idea

of Mr. John Garnet's most simple and ingenious con-
trivance. This is merely a bar or plank turning upon

a centre, like the sail of a windmill; and being moved in-

to any position, the distant observer turns the tube of a
telescope into the same position, by bringing a i\\ri\

wire within it to coincide with or parallel to the bar,

which is a thing extremely easy to do. The centre of

motion of the bar has a small circle about it. with let-

ters and figures around the circumference, and an index
moving round with the bar. pointing to any letter or
mark that the operator wishes to set the bar to. or to

communicate to the observer. The eye-«nd of the tele-

scope without has a like index and circle, with the cor-

r sponding letters or other marks. The consequence is

obvious; the telescope being turned round till its wire

becomes parallel to the bar. the index of the

former necessarily points out the same letter or mark in

tEL
its circle, as that of the latter, and the communicnHorf of

sentiment is immediate and perfect. The use of this ma-

chine is so easy, that it has been put into the hands of

two common labouring-men, who had never seen ii be-

fore, and they have immediately held a quick and dis-

tant conversation together.

The more particular description and figure of this ma-

chine, are as follows. ABDE (fig. 234) is the telegraph

on whose centre of gravity C, about which it revolves,

is a fixed pin, which goes through a hole or socket in the

firm upright post G, and on the opposite side of which

is fixed an index CI. Concentric to C, on the same

post, is fixed a wooden or brass circle, of six or eight

inches diameter, divided into forty-eight equal parts,

twenty-four of which represent the letters of the alpha-

bet, and between the letters, numbers; so that the ind« x,

by means of the arm AB, may be moved to any letter or

number. r

J he length of the arm should be 2| or 3 feet

for every mile of distance. Two revolving lamps of

different colours suspended occasionally at A and B, the

ends of the arm, would serve equally at night.

Let ss (fig. 235) represent the section of the outward

tube of a telescope perpendicular t> its axis, and xx the

like section of the sliding or adjusting tube, on which is

fixed an index 11. On the part of the outward tube

next to the observer, there is fixed a circle of letters and
numbers, similarly divided and situated to the circle in

fig 234; then the index II, by means of the sliding or ad-

justing tube, may be turned to any letter or number.
Now there being across hair, or fine silver wire,fg, fix-

ed in the focus of the eye-glass, in the same direction

as the index II: so that when the arm AB (fig. 234) of

the telegraph is viewed at a distance through the tele-

scope, the cross hair may be turned, by means of the

sliding tube, to the same, direction ol the arm AB; then
the index II (fig. £35) will point to the same letter or
number on its own circle, as the index I (lig. 234) points

to on the telegraphic circle.

If, instead of using the letters and numbers to form
words at length, they are used as signals, three motions
Of the arm will give above a hundred thousand different

signals.

TELEPIIIUM, TituE orpine; a genus of plants of
the class of pentandria, and order of trigynia; and in
the natural system ranking under the 54th order, mis-
cellanea^. The calyx is pentaphyllous; there are five pe-
tals, which are inserted into the receptacle; the capsule
is unil tctilar and trivalvular. There are two species,
the imperati and oppnsitifolium.

TELESCOPE. See Optics.
TELLE.;, an officer of the exchequer, in ancient re-

cords called tallier; there are fur of these officers,

whose duty is to receive all sums due to the king, and to

give the clerk of the pells a bill to eharge him therewith.
They likewise pay all money due from the king, by war-
rant from the auditor of the receipt: and make weekly
and yearly books, both of their receipts and payments*
which they deliver to the lord treasurer.

T ELLIN A, a genus of vermes testacea: the generic
character is, the animal a tethys; shell bivalve, general-
ly sloping on one side; in the fore-part of one valve a

ex, of the other a concave fold; hinge with usually
three teeth, the lateral ones smooth in one shell. Them
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arc about 100 species, divided into three sections: A
ovate and thickish; B ovate and compressed; and C sub-

orbicular. The teltina foliacea is ot s< i< n B, having
the shell oval, with rough pubes, the Battened sides ser-

rate. It inhabits the Indian Ocean and is rare. See Pi.

CXXXVI. Nat. Hist. flg. 393.

TELLURIUM, a mineral found in Transylvania,
which Mdler of Reichenstein examined in 1782, and
concluded, from his experiments, that the ore, which
had been distinguished by the names of aurtim proble-

maticum, aurum paradoxicum, and anrum album, con-

tains a new metal different from every other. Being
still dissatisfied with his own conclusions, he sent a spe-

cimen of it to Berg nan; but the specimen was too small

to enable that illustrious chemist to decide the point. He
ascertained, however, that the metal in question is not

antimony. The experiments of Muller appeared so sa-

tisfactory, that they induced Mr. Kirwan, in the secon i

edition of his Mineralogy, published in 1796, to give

this metal a separate place, under (be name"of svlvanite.

Klaproth published an analysis of the ore in 1793, and
completely confirmed the conclusions of Midler. To
the new metal, which constitutes 0.925 of the ore, he
4B;ave the name of tellurium; and this name has been
generally adopted. Gmelin examined the ore in 1799;
and his experiments coincide almost exactly with those

of Muller and Klaproth. By these philosophers the fol-

lowing properties oftellurium have been ascertained:

Its colour is blueish-white, intermediate between that

of zinc and lead; its texture is laminated like antimony;
and its brilliancy is considerable. Its hardness has not

been ascertained. Its specific gravity, according to

Klaproth, is 6.1. It is very brittle, and may be easily

reduced to powder. It melts when raised to a iempera
ture somewhat higher than the fusing point of lead. If

the heat is increased a little, it boils and evaporates, and
attaches itself in brilliant drops to the upper part of the

retort in which the experiment is made. It is therefore,

next to mercury and arsenic, the most volatile of all the

metals. When cooled slowly, it crystallizes.

When exposed to the action of the blowpipe upon
charcoal, it takes fire, and burns with a lively blue

flame, the edges of which are green; and is completely

volatilized iuthe form of a white smoke, which, accord-

ing to Klaproth, has a smell not unlike that of radishes,

but which Gmelin could not observe.

This white smoke is the oxide of tellurium, which

inay be obtained also by dissolving tbe metal into nitro-

muriafic acid, and diluting the solution with a great

quantity of water. A white powder falls to the bottom,

which is the oxide. It may be procured also by dis-

solving the metal in the nitric acid, and adding potass

slowly till the oxide precipitates. This oxide is easily

melted by heat into a straw-coloured mass of a radiated

texture. When made into a paste with oil, and heated

in charcoal, it is reduced to the metallic state so rapidly,

that a kind of explosion is produced.

Tellurium may be combined with sulphur by fusion.

This sulphuret has a leaden grey colour, and a radiated
texture; on red-bot coals it burns with a blue flame.

Tellurium may be amalgamated with mercury by tri-

turation. Its other properties have not yet been exam-
ined*

TEI IFEROUS, in entomology, means such insects
as are armed with a dart or sting.

TEMPERAMENT. See Physiology.
Temperament, in music, the accommodation or ad-

justment of the imperfect sounds by transferring a part of
their defects to the more perfect ones, in order to rente*
dy, in some degree, the false intervals of those insiru-
ments, the sounds of which are fixed; as the organ, harp-
sichord, piano-forte, &c.
Temperament is what the Italians call participation

participate, orsystema temperato, because it is founded
on temperature; that is, on tbe diminution of some inter-
vals and augmentation of others, by which it partakes of
toe diatonic and chromatic systems.
1EMPERATUBK. See Meteorology.
TEMPERING of steel and iron, the rendering: ofthem

either more compact and hard, or soft and pliant, ac-
cording as the different uses for which they are wanted
may require.

TEMPLARS, or Templers, a religious order insti-

tuted at Jerusalem, about the year 1118. Some reli-

gious gentlemen put themselves under the government of
the patriarch of Jerusalem, renounced property, made
the vow ofcelibacy and obedience, and lived like can ms
regular. King Baldwin assigned them an apartment in

his palace. They had likewise lands given them by the
king, the patriarch, and the nobility, for their mainten-

ance. They took tbe name of knights templars, because
their first house stood near the temple dedi' ated to our

Saviour, at Jerusalem. This order, after having per-

formed many great exploits against the infidels, became
rich and powerful all nver Eur >p.-; but the knights, abus-

ing their wealth and credit, fell into great disorders and
irregularities. Many crimes and enormities being al-

leged against them, they were prosecuted in Fiance,
Italy, and Spain; and at last, the pope, by his bull of

the 22nd of May, 131-2, given in the council of Vienna,

pronounced the extinction of the order of Templars, and
united their estates to the order of St. John of Jerusa-

lem.

TEMPORALITIES of bishops, are such revenues,

lands, and tenements, and lay fees, as have been added

to bishops' sees, by kings and other great personages of

this land, from time to time, as they are barons and

lords of parliament. This revenue of the king, which.

was anciently very considerable, is now, by a customary
indulgence, almost reduced to nothing; for at present, as

soon as the new bishop is consecrated and confirmed, be

usually receives from the king the restitution of his tem-

poralities entire and untouched; and then, and not sooner,

lie has a fee simple in his bishopric, and may maintain an

action for the profits. 1 Black. 283.

TENACITY, a term applied to metals, by which is

meant the power that a metalic wire of a given diameter

has of resisting, without breaking, the action of a weight

suspended from its extremity. Metals differ exceeding-

ly from each other in tenacity. Iron wire, for instance,

-j^th of an inch in diameter, will support without break-

ing, about 500lb. weight; whereas one made of lead of

the same diameter will not support above 291 b.

TENAILLE. This word literally means shears. A
military evolution which was performed in the times of
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the ancients. In page 206 of Observations on the Mili-

tary Art, \vc have the following account of it:

A phalanx, attacked by a lozenge or triangular wedge,

bent its right and left forward by a half-quarter conver-

sion, each wing on their common centre; and when they

found themselves opposite the sides of the enemy's ar-

rangement, they each marched on their own side, right

before them; by which means they both inclosed and at-

tacked the enemy together, at the same lime, while the

head was engaged and at blows with the centre of the

phalanx that bad kept its ground. Such is the descrip-

tion authors have left us of the design and effects of this

manoeuvre.
The tenaille had considerable advantage over the tri-

angular wedge; but, according to chevalier Folard, it

was not equally efficacious against the column. The
latter could alter the direction of its march, and fall

upon one of the wings, whether in motion or not, or

detach the section of the tail or rear to take its wings in

flank, while it was occupied in making the quarter-con-
version. The column and tenaille were formed for act-

ing against each other, and could only be victorious over
pne another by the superior abilities of their commander.
AVe fancy, however, the column was always exposed to

less danger than the tenaille, for the latter could not pur-
sue the column without changing its order; whereas the

column must destroy, and in a manner annihilate the

tenaille, in case it could once break it.

The tenaille is unquestionably an excellent manoeuvre,
and strictly conformable to a very wise maxim, which
directs us to multiply our strength and efforts as much
as possible against one point. We sometimes, indeed,

make use of it in war without being sensible of its advan-
tages. This, however, does not hinder the manoeuvre
from being well performed; for the nature of ground not
bcin.^ level like a sheet of paper, the commander, in rang-
ing his troops, according to the advantages of the situa-

tion, does not form a perfect tenaille, such as may be
drawn or sketched out, but one of an irregular kind,

which produces the same effects; and this is what should
be sought on all occasions.

Tknaii.i.ks. iii fortification, arc low works made in

the ditch before I lie curtains. There are three sorts;

viz. the first are the faces of the bastions produced till

tiny meet, hut much lower: the second have faces, (lanks,

anil a curtain; and the third have only faces and flanks.

TenailE, single, a work whose front is advanced to-

wards the country, having two faces, forming are-en-
tering angle; its two long sides terminate on the coun-
ters' arp, opposite to the angle of the shoulder.

Tenaille, double, is a work whose front, having four
faces, forma two re-entering, and three salient angles;
its long sides are likewise parallel, and terminate on the
counterscarp, opposite to the angle of the shoulder. Both
th single and double teuailles have this fault, viz. that
they are not flanked or defended at the re-entering an-
gle, because the height of the parapet hinders the soldiers
from discovering before that angle. Therefore teuailles

should only be made when there is not loom enough to

make horn-works. The ramparts, parapets, ditches,
covert-way, and glacis of teuailles, arc the same with
Other outworks*

yoj,. ni. 86
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Tenaille of a place, is what is comprehended be-

tween the points of two neighbouring bastions; as the

faces, flanks, and curtains. Hence it is said, the enemy

attacked the whole tenaille of a place, when they made

two attacks on the faces of the two bastions.

TENANT, signifies one who holds or possesses lands

or tenements by any kind of right, either in fee, for life,

years, or at will.

TENCH. See CimiNus.

TENDER, is an offer to pay a debt, or perform a

duty. In e\cvy plea of tender, where money is the thing

demanded by the action, and the debt or duty is not dis-

charged by the tender and refusal, money may be brought
in without leave of the courtj but as other things as well

as money may, where a tender is pleaded, be brought into

court; this is with more propriety called bringing into

court generally, than a bringing money into court. In all

other cases, the leave of the court must be had before
money can be brought into court. The rule under which
this leave is granted, is, as in the case of an ejectment
by a mortgagee, founded upon a particular act of par-
liament. In other cases, it is founded upon that discre-
tionary power, which is, for the furtherance of justice,
vested in the court. By the discretionary rule, it is

sometimes ordered, that upon bringing money into court,
all proceedings in an action shall be stayed. At other
times it is ordered, that the money brought into court
shall be struck out of the plaintiff's declaration, and that
the plaintiff shall not, at the trial of the issue, be per-
mitted to give any evidence as to this money. This
rule, by which the money brought into court is ordered
to be struck out of the declaration, is from its being
more frequently granted, than that by which it is order-
ed, that the proceedings shall be stayed, called the com-
mon rule. 5 Bac. Abr. 1.

If bank notes have been offered, and no objection
made on that account, it has been considered by the court
of king's bench as a good tender. 3 Durnf. and East,
554.

Tender, a small ship in the service of men of war,
for carrying of men, provisions, or any thing else that
is necessary.

TEN DUNS, are white, firm, and tenacious parts con-
tinuous to the muscles, and usually forming their extre-
mities.

TENEBRIO, a genus of insects of the order coleop-
tera. '1 he generic character is, antennae moniliform,
with the last joint rounded; thorax plano-convex, mar-
ginated; head exserted; wing-sheaths stiffish. In this
genus, of which there are more than 100 species, the
body is oblong-oval, and in most species somewhat point-
ed at the extremity: it may be observed also that several
species are destitute of wings. Among the European
tenebriones one of the most remarkable is tiie tenebrio
mortisagus, a coal-black insed measuring about an inch
in length, of rather slow motion, and distinguished by
the remarkably pointed appearance of the wing-sheaths
which at their extremities project a little beyond the
abdomen: they are also perfectly connate or undivided
forming a complete covering to tiie body, being carried
over the sides to some distance beneath, and Mie insect
»s totally destitute of real or under wiog*. U ,, usually
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found in dark, neglected places, beneath boards, in cel-

lars, Stc and il bundled, ,-n I especially if crushed, dif-

fuses a highly unpleasant smell.

Tem brio globosue is perhaps not a Linnsean species,

unless it is the tenehrio gibbosus of that author. It is

seen dining the hottest part of the summer about walls

and pathways, and is distinguished b> the remarkably
globular appearance of the body; it is totally black, the

under parts having sometimes a slight violaceous cast,

and the joints of the f et, which are remarkably broad,

are of a dull brown: the whole insect is of a very smooth,
but not polished, surface, and usually measures about
three quarters of an inch in length: in this however it

varies considerably, some specimens, probably the males,

being considerably smaller. The antennae in this insect

are beautifully moniliform, all the joinis being globular.

Tenehrio molitor is an insect often seen in houses: it

is one of the smaller kinds, and is coal- black, of a length-

ened shape, with longitudinally striated wing-shells, and
proceeds from a larva commonly known hy the name of

the meal-worm, from its being so frequently found in

flour, \c. It is of a yellowish white colour, about an
in< h long, slender bodied, and of a highly polished sur-

face, anil is considered as the favourite loud of the night-

ingale when kept in a state of captivity: it is said to re-

main two years before it changes into a chrysalis.

The genus tenehrio is numerous, and some of the ex-

otic species much resemble the general appearance of the

first described, but are much larger. Many others are

small insects, and the genus has received, by later disco-

veries, such accessions, that it has been divided into se-

veral distinct genera.

TENEMENT, in its common acceptation is applied

only to houses and other buildings; but, in its original,

proper, and legal sense, it signifies every thing that may
be. holden. provided it is of a permanent nature, whether
it is of a substantial, or of an unsubstantial and ideal

kind. Thus frank tenement, or freehold, is applicable

not only to lands anu other solid objects, hut also to of-

fices, rents, commons, &c. and as lands and houses are

tenements, so is an advowson a tenement; and a fran-

chise, or office, a right of common, a peerage, or other

property of the like unsubstantial kind, are all of them,
legally speaking, tenements. 2 Black. 17.

TENEMENTIS LEGATIS, a writ that lies to

London, or any corporation where the custom is, that

men may demise tenements as well as goods and chat-

tels by their last will, for the hearing any controversy

touching the same, and for rectifying the wrong.

TENESMUS. See Medicine.
TENNIS, a play at which the ball is driven by a

racket. As many persons would become players at ten-

nis, provided they could easily understand the rudi-

ments of the game, so as to form some judgment of the

players, or at least to know who wins and who loses, we
have here attempted to give so plain a description of it,

thai no one can he at a loss, if ever he should bet or play.

As to the executive part, it requires great practice to

make a good player, so that nothing can be done without

it; all We presume to do is, to give an insight into the

game, by which a person may not seem a total stranger

to it when he happens to be in a tennis-court.

£

The game of tennis is played in most capital cities in

Europe, particularly in France, whence we may venture
to derive its origin. It is esteemed with many to be one
of the most ancient games in Christendom, and long bc-

•fore king Charles I.'s time it was played in England.

This game is as intricate as any game whatever; a
person who is totally ignorant of it may look on for a
month together, without being able to make out how ihc

game is decided. We shall begin therefore by describ-
ing the court in which it is played.

The size of a tennis-court is generally about 96 or 97
feet hy 53 or 34, there being no exacl dimension ascribed
to its proportion, a foot more or less in length or width
being of no consequence. A line or net hangs exactly
across t!.» middle, over v\ hich the ball must he stiMick,

either with a racket or board, to make the stroke good.
Upon the entrance of a tennis-court, there is a long cal-
ler} which goes to the dedans, that is, a kind of limit
gallery, where spectators usually stand; into which
whenever a ball is struck, it tells for a certain stroke.
This long gallery is divided into different compartments
or galleries, each of whi< h has its particular nam.*, as
follows; from the line towards the dedans are the first

gallery, door, second gallery, and the last galhry,
which is called the service side. From the dedans to the

last gallery are the figures 1, 2, 3, 4, 5. 6, at a yard
distance each, by which the chaces are marked, and is

one of the most essential parts of the game, as will ap-
pear in the following description.

On the olher side of the line are also the first gallery,
door, second gallery, and last gallcrv , which is called
the hazard side Ever} ball struck into the last galhry
on i ids sitie reckons for a certain stroke the same" as the

dedans. Between the second and this last gallery are
the figures 1. 2. to mark the chaces on the hazard-side.
Over this long gallery, or these compartments, is a co-

vering, called the penthouse, on which they play the ball

from the service side, in order to begin a'sct of tennis,

from which it is called a service. When they miss put-

ting the bail (s- as to rebound from the penthouse) over
a certain line on the service-side, it is deemed a fault,

two of which are reckoneil for a stroke. If the ball rolls

round the penthouse, on the opposite of the court, so as

to fall beyond a certain line described for that purpose,

it is called passe, reckons for nothing on either side, and
the player must serve again.

On the right-hand side of the court from the dedans is

what they call the tambour, a part of the wall which
projects, and is so contrived in order to make a variety in

the stroke, and render it more difficult to he returned hy

the adversary; for when a ball strikes the tambour, it

varies its direction, and requires some extraordinary

judgment to return it over the line. The last thing on

the right-hand side is called the grill, wherein if the ball

is struck, it is also 15, br a certain stroke.

The game of tennis is played by what they call sets;

a set of tennis consists of six games: but if they play

what is called an advantage-set, two above five games

must be won on one side or the other successively, in

order to decide; or, if it comes to six games all, two

games must still he won on one side to conclude the set; so

that an advantage- set may last a considerable time; for
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which kind of sets the court is paid more than for any

oilier.

We must now describe the use of the chaces, and by

what means those chares decide or interfere so much in

the game. When the player gives his service at the

beginning of a set, his adversary is supposed to return

the ball; and wherever it falls after the first rebound

untouched, the chare is called accordingly; for example,

if the hall falls at the figure 1, thechace is called at a yard,

that is to say, at a yard from the dedans: this chare remains

till a second service is given;and if the player on the service-

side lets the hall go after his adversary returns it, and if the

ball falls on or between any of these figures or chaces,

they must change sides, there being two chaces; and he

who then will be on the hazard-side, must play to win

the first chare; which if he wins by striking the ball

so as to fall, after its first rebound, nearer to the dedans

than the figure 1, without bis adversary's being able to

return it from its first hop, he wins a stroke, and then

proceeds in like manner to win the second chace, wher-

ever it should happen to be. If a ball falls on the line

with the first gallery door, second gallery, or last gal-

lery, the chace is likewise called at such or such a place,

naming the gallery-door, &c. When it is just put over

the line» it is called a chace at the line. If the player on

the service-side returns a ball with such force as to strike

the wall on the hazard side so as to rebound, after the

first hop over the line, it is also called a chace at the

line.

The chances on the hazard side proceed from the ball

being returned cither too hard or not quite hard enough;

so that the ball after its first rebound falls on this side

of the blue line, or line which describes the hazard-side

chaces; in which case it is a chase at 1,2, &c. provided

there is no chase depending. When they change sides,

the player, in order to win this chace, must pull the ball

over the line any where, so that his adversary does not

return it. When there is no chace on the hazard-side,

all balls put over the line from the service-side, without

being returned, reckon for a stroke.

As the game depends chiefly upon the marking, it will

be necessary to explain it, and to recommend those who
play at tennis to have a good and unbiassed marker, for

on him the whole set may depend: he can mark in fa-

vour of the one and against the other in such a man-
ner, as will render it two to one at starting, though even
players. Instead of which the marker should be very

attentive to the chaces, and not be any way partial to

either of the players.

This game is marked in a very singular manner,
which makes it at first somewhat difficult to understand.

The first stroke is called 15, the second 30, the third

40. and the fourth game, unl-ss the players get lour

strokes each; in that case, instead of calling it 40 all,, it

is called deuce; after which, as soon as any stroke is got,

it is railed advantage; and in case the strokes become
equal again, deuce again, till one or the other gets two
trokea following, which win the game; and as the games
are won. so they arc marked and calleTl; as our game
lo\e, two games to one, \:c. towards the set, of which so

ninny of these games it consists.

Although but one ball at a time is played with, a

number of balls arc made use of at this game to avoid

trouble, and arc handed to the players in baskets for

that purpose; by which means they can play as long as

they please, without ever having occasion to stoop for a

bail.

As to odds at tennis, they are by no means fixed, but

are generally laid as follows:

Upon the first stroke being won between even players,

that is, fifteen love, the odds are of the single

game - - - - 7 to 4

Thjrty love - - - 4 1

Forty love - - - 8 1

Thirty fifteen - - - 2 1

Forty fifteen - - - 5 1

Forty thirty - 3 1

The odds of a four-game set when the first game
is won, are - - - 7 4

When two games love - - 4 1

Three games love - - 8 1

When two games to one - - 2 1

Three games to one - - 5 1

The odds of a six-game set when the first game
is won, are - - - 3 2

When two games love - - 2 1

Three games love - - 4 1

Four games love - - - 10 1

Five games love - - 21 1

When two games to one - - 8 5

Three games to one - - 5 2
Four games to one - - - 5 1

Five games to one - - - 15 1

When three games to two - - 7 4
Four games to two - - - 4 1

Five games to two - - 10 1

When four games to three - - 2 1

Five games to three - - - 5 1

The odds of an advantage-set when the first game
is won, are - - - 5 4

When two games love - - - 7 4
Three games love - - - 3 1

Four games love - - - 5 1

Five games love - - - 15 1

When two games to one - - 4 3
Three games to one - - - 2 1

Four games to one - - - 7 2.
Five games to one - - - 10 1

When three games to two - - 3 2
Four games to two - - - 3 1

Five games to two - - - 8 l

When four games to three - - 8 5
Five games to three - - . 3 1

When five games to four - - 2 1

When six games to five - -• 5 2
The foregoing odds, as beforesaid, arc generally laid,

but the chases interfering make the odds very precarious;
for example, when there is a chace at half a yard, and a set
is five games all, and in every other respect equal, the
odds are a good five to four; and if it were six games to
five, and forty thirty with the same chace, the odds then
would be a guinea to a shilling: so that it is plain that the
odds at this game differ from those of any other; for one
stroke will reduce a set, supposing the players to be five
games all. from an even wager to three to two, and so on
in proportion to the stage of the set.
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There arc various methods of giving odds at tennis,

m order to make a match equal; and that they may be

understood, we shall give the following list of them,

with their meanings, so that any person may form a

judgment of the advantage received or given:

The lowest odds that can be given, excepting the

choice of the sides, is what they call a bisque, that is, a

stroke to be takm or scored whenever the player, who

receives the advantage, thinks proper: for instance, sup-

pose a critical game of tiic set to he forty thirty, by

taking the bisq se, he who is forty becomes game, and

so in respect of two bisques, he.

The next greater odds are fifteen, that is, a certain

stroke given at the beginning of eacli game.

After these half thirty, that is, fifteen one game, and

thirty the next. Then follow the whole thirty, forty, he.

There are also the following kind of odds Which arc

given, viz.

Round services: those are services given round the

penthouse, so as to render it easy for the striker-out (the

player who is on the hazard-side) to return the ball.

Half-court, that is, being obliged or confined to play

into the adversary's half-court; sometimes it is played

straightwise, and at other times across; both which are

great advantages given by him so confined, but the

straight half-court is the greatest.

Touch-no-wall, that is, being obliged to play within

the compass of the walls, or sides of the court. This is

a considerable advantage to him who receives it; as all

the balls must be played gently, and consequently they

are much easier to take than those which are played

hard, or according to the usual method of play.

Barring the hazards, that is, barring the dedands,

tambour, grill, or the last gallery on the hazard-side, or

•any particular one, or more of them.

These are the common kind of odds of advantages

given; but there arc many others, which arc according

to what is agreed by the players; such as playing with

board against racket, criket-bat against racket, &c.

The game of tennis is also played by four persons, two

partners on each side. In this case, they are generally

confined to their particular quarters, and one of each

side appointed to serve and strike out; in every other

respect, the game is played in the same manner as when

two only play.

Any thing more to be said upon this subject would be

needless, as nothing can be recommended, after reading

this short account of tennis, but practice and attention,

without which no one can become a proficient at the

arame.
, , o

TENON, in building, &c. the square end of a piece

of wood, or metal, diminished by one-third of its thick-

ness to he received into a hole in another place, called a

mortise, for jointing or fastening the two together. It is

made in various forms, square, dove-tailed, for double

mortises, &c.

TENOR, of writs, records, &c. is the substance or

purport of them, or a transcript or copy.

Tenor, in music, the second of the four parts in har-

monical composition, reckoning from the bass. The te-

nor is the part most accommodated to the common voice

of man- from which circumstance it has sometimes, by

way of'preference, been called » the human voice." Its

general compass extends from C above G gamut to G
the treble-cliff note.

The tenor was formerly the plain song, or principal

part in a composition, and derived the name of tenor

from the Latin word teneo, I hold; because it held or

sustained the air, point, substance, or meaning, of the

whole cantus, and every part superadded to it was con-

sidered but as its auxiliary. It appears that the con-

trary practice of giving the air to the soprano, or treble,

had its rise in the theatre, and followed the introduction

of evirati into musical performances; since which it has

been universally adopted both in vocal and instrumental
music.

Tenor -cliff, the name given to the C cliff when
placed on the fourth line of the stave. See Cliff.
Tenor Violin, or Viola, a stringed instrument re-

sembling the violin, but lower in its scale, having its

lowest note in C above G gamut. In concert this instru-

ment takes the part next above the bass.

TENSE, time, in grammar, an inflection of verbs,
whereby they are made to signify or distinguish the cir-

cumstance of time, in what they affirm.

TENSION, the state of a thing stretched. Thus ani-

mals sustain and move themselves by the tension of their

muscles and nerves. A chord or string gives an acutcr

or deeper sound, as it is in a greater or less degree of

tension, that is, more or less stretched or tightened.

TENT, in surgery, a roll of lint worked into the shape
of a nail, with a broad flat head. See Surgery.
TENTER, a railing used in the cloth manufacture,

to stretch out the pieces of cloth, stuff, &c. or only to

make them even, and set them square. It is usually
about four feet and a half high, and for length exceeds
that of the longest piece of cloth. It consists of several
long pieces of wood, placed so that the lower cross-piece
of wood may be raised or lowered, as is found requisite,

to be fixed at any height, by means of pins. Along the

cross-pieces, both the upper and under one, arc hooked
nails, called tenter-hooks, driven in from space to space,
TENTHREDO, a genus of insects of the order hy-

menoptera: the generic character is, mouth with jaws,
without proboscis; wings flat, swelled or slightly inflat-

ed; piercer consisting of two serrated and scarcely pro-

jecting laminae; scuteilum with two distant granules. The
larvae of the genus tenthredo are remarkable for their

great resemblance to those of the order lepidoptera or

real caterpillars, from which however they may in ge-

neral be readily distinguished by their more numerous
feet, which are never fewer than sixteen, exclusive of

the three first or thoracic pairs. When disturbed or
handled, they usually roll themselves into a flat spiral.

They feed, like the caterpillars of the lepidoptera, on the

leaves of plants, and undergo their chrysalis state in a

strong gummy case or envelopement, prepared in au-

tumn, out of which in the ensuing spring emerges the

complete insect.

The tenthredines form a numerous genus, and may be

divided into tribes or sections, according to the form of

the antennae, which are in some clavated, in others fili-

form, he. Among the principal species may be number-

ed the tenthredo lutea of Linnaeus, which proceeds from

a large green larva, of a finely granulated surface, with

a double row of black specks along each side, and a dus-
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kv doisal line bounded on each by yellow: it feeds on

various species of willow, fire. Tlie parchment-like case

in which it envelops itself in autumn is of a pale yellow-

ish-brown colour, and the chrysalis, which is of a pale

dusky or brownish casf, exhibits tbe limbs of the future

fly, which is equal in size to a common wasp, and is of a

yellow colour, barred with black: the antennae rather

short, and strongly clavated.

Thetenthredo amerinse ofLinnaeus is somewhatsmaller

than the preceding, and of a cinereous-brown colour, with

t lie under part of tbe abdomen rufous or (lull orange:

like the former, its caterpillar is of a green colour, and

of a finely roughened surface powdered with numerous

whitish specks.

The larvae of the smaller tenthredincs are often very

injurious to different kinds of esculent vegetables, as

turnips, 6cc. &c. There are nearly 200 species of this

insect.

TENTHS, that yearly portion or tribute which all

ecclesiastical livings anciently paid to the king. Sec

First Fkuits.
TENURE, the manner thereby lands or tenements

arc holden, or the service that the tenant owes to bis

lord. Under the word tenure is included every holding

of an inheritance; but the signification of this word, which

is a very extensive one, is usually restrained by coupling

other words with it: this is sometimes done by words
which denote the duration of the tenant's estate; as if a

man holds to himself and his heirs, it is called tenure in

Jec-simple. At other times the. tenure is coupled with

words pointing out the instrument by which an inheri-

tance is held: thus, if tbe holding is by copy of court-

roll, it is called tenure by copy of court-roll. At other

times, this word is coupled with others that show the

principal service by which an inheritance is held: as

where a man held by knight's service, it is called tenure

by knight's service. 5 Bac. Abr. 34.

TERAMNUS, a genus of the diadelpbia decandria

class and order of plants: tbe keel is very small, concealed

within the calyx; stamina alternate, five, barren; stigma
sessile, beaded. There are two species, creeping plants

of Jamaica.

TEREBELLA, a genus of vermes mollusca. The
generic character is, body oblong, creeping, naked, of-

ten enclosed in a tube furnished with latPial tufts and
branchiae; mouth placed before, furnished with lips, with-

out teeth, and protending aclavate proboscis; feelers nu-

merous, ( iliate, capillary, seated round the mouth. There
are eleven species.

TEREDO, in natural history, a genus of vermes be-

longing to the order of testacea. The animal is a tere-

bella; there are two valves, calcareous, hemispherical,
and cut off before, and two lanceolated. The shell is

tapering, bending, and capable of penetrating wood.
There are only three species, tbe navalis, utrtculis, and
clava. See Plate CXXXVI. Nat. Hist. fig. 394.

The navalis, or ship-worm, which has a very slender
smooth cylindrical shell, inhabits the Indian seas, whence
it was imported into Europe, li penetrates e. silv into
the stoutest oak planks, and produces dreadful destruc-
tion to the ships by the holes it makes in their sides; and
it is to avoid the effects of this insect that vessels require
•loathing.

The head of this creature is well prepared by nature
for the hard offices which it has to undergo, being coated
with a strong armour, and furnished with a mouth like

that of the leech, by which it pierces wood as that animal
does the skin. A little above this it has two horns which
seem a kind of continuation of the shell; the neck is as
strongly provided for the service of the creature as the
head, being furnished with several strong muscles; the
rest of the body is only covered by a very thin and trans-

parent skin, through which the motion of the intestines is

plainly seen by the naked eye; and by means of the mi-
croscope several other xery remarkable particulars be-

come visible there. This creature is wonderfully minute
when newly excluded from the egg', but it grows to the
length of four or six inches, and sometimes more.
When the bottom of a vessel, or any piece of wood

which is constantly under water, is inhabited by these
worms, it is full of small holes; but no damage appears
till the outer parts are cut away: then their shelly habi-
tations come into view; in which there is a large space
for inclosing the animal, and surrounding it with water.
There is an evident care in these creatures never to in-
jure one another's habitations, by which means each case
or shell is preserved entire; and in such pieces of wood as
have been found eaten by them into a sort of honeycomb,
there never is seen a passage or communication between
any two of the shells, though the woody matter between
them often is not thicker than a piece of writing-paper.
They penetrate some kinds ofwood more easily than oth-
ers. They make their way most quickly into fir and
alder, and grow to the greatest size. In the oak they
make small progress, and appear small and feeble, and
their shells much discoloured.

Since each of these animals is lodged in a solitary cell,

and has no access to those of its own species, it has been
matter of surprise how they should increase to so vast a
multitude. Upon dissecting them, it appears that everv
individual has tbe parts ot both sexes, and is therefore
supposed to propagate by itself.

Tbe sea-worms, which are pernicious to our shipping,
appear to have the same office allotted to them in the wa-
ters which the termites have on the land (see Termes).
They will appear, on a vovy little consideration, to be-

most important beings in the great chain of creation, and
pleasing demonstrations of that infinitely wise and gra-
cious Power which formed, and still preserves, the whole in
such wonderful order and beauty; for if it was not for the
rapacity of these and such animals, tropical rivers, and
indeed the ocean itself, would be choked with the bodies
of trees which are annually carried down by the rapid
torrents, as many of them would last for ages, and pro-
bably be productive of evils, of which, happily, we can-
not in the present harmonious state of things form any
idea; whereas now being consumed by these animals,
they are more easily broken in pieces by the waves; and
the fragments which are not devoured become specifically
lighter, and are consequently more readily and more ef-
fectually thrown on shore, where the sun, wind, insects.
and various other instruments, speedily promote their
entire dissolution.

TERES. See Anatomy.
TERM, in geometry, is the extreme of any magnitude,

or that which bounds and limits its extent. So.the teroJ
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of a line, are points; of a superficies, lines; of a solid, sn-

pcrficies.

Terms, or an equation, or of any quantity, in Algebra,

are the several names or members of which it is compos-

ed, separated from one another by the signs -for— So,

the quantity ax -(- 26c — 3a.x2
, consists of the three terms

ax and 26e and Sax*.

In an equation, the terms are the parts which contain

the several powers of the same unknown letter or quan-

tity: for if the same unknown quantity is found in seve-

ral members in the same degree or power, they shall pass

but for one term, which is called a compound one, in dis-

tinction from a simple or single term. Thus, in the equa-

tion x3 + a — 36 . x % — acx = b 3 the four terms are

x % and a — 36 . x % and ccxand 6 3
; of which the second

term a — 36 . x 2
is compound, and the other three are

simple terms.

Terms of a product, or of a fraction, or of a ratio, or

of a proportion, &c. are the several quantities employed

in forming or composing them. Thus, the terms

of the product a6, are a and 6;

of the fraction |, are 5 and 8;

of the ratio 6 to 7, are 6 and 7;

of the proportion a : 6 : : 5 : 9, are a, b, 5, 9.

Terms, are those spaces of time wherein the courts of

justice are open for all that complain of wrongs or inju-

ries, and seek their rights by course of law or action, in

order to their redress; and during which, the courts in

"Westminster-hall sit and give judgments, &c. but the high

court of parliament, the chancery, and inferior courts,

do not observe the terms; only the courts of king's-bench,

common-pleas, and exchequer, the highest courts at com-

mon law. Of these terms there are four in every year,

viz. Hilary term, which begins the 23d of January, and

ends the 12th of February, unless on Sundays, and then

the day after; Easter term, which begins the Wednesday

fortnight after Easter-day, and ends the Monday next

after ascension-day; Trinity term, which begins the Fri-

day after Trinity Sunday, and ends the Wednesday fort-

night after; and Michaelmas term begins the 6th and ends

the 28th of November.
There are in each of these terms stated days, called

days in bank, that is, days of appearance in the court

of common pleas, called usually bancum, or commune
bahcum, to distinguish it from bancum regis, or the

court of king's-bench. They are generally at the distance

•f about a week from each other, and regulated by some

festival of the church. On some of these days in bank,

all original writs must be made returnable, and there-

fore they are generally called the returns of that term.

3 Black. 227.

The first return in every term is, properly speaking,

the first day in that term; and thereon to take essoins,

or excuses, for such as do not appear, according to the

summons of this writ; wherefore this is usually called

the ession day of the term. But the person summoned
has three days grace beyond the return of the writ, in

which t<» make his appearance; and if he appears on
the fourth day inclusive, quarto die post, it is sufficient,

Therefore, at the beginning of each term, the court does

not sit for dispatch of business till the fourth day, and in

Trinity term, by stat. 32 H. VIII. c. 21, not till the

sixlii day. 3 Black 227.

TiiKMs, Oxford. Hilary, or Lent term, begins on

Jan. H, and ends the Saturday before Palm Sunday.

Easier term begins the tenth day after Easter, and ends

the Thursday before Whit-Sunday. Trinity term begins

the Wednesday after Trinity Sunday, and ends after

the act, sooner or later, as the vice-chancellor and con-

vocation please. Michaelmas term begins on Oct. 10,

and ends De^c. \7.

Terms, Cambridge. Lent term begins on Jan. 13, and
ends the Friday before Palm Sunday. Easter term begins

the Wednesday alter Easter week, and ends the week be-

fore Whit Sunday. Trinity term begins the Wednesday
after Trinity Sunday, and ends the Friday after the

commencement. Michaelmas term begins Oct. 10, and
ends Dec. 16.

Terms, Scottish. In Scolland Candlemas term begins

Jan. 23, and ends Feb. 12; Whitsuntide term begins
May 25, and ends June 15. Lammas term begins July
20, and ends Aug. 8. Martinmas term begins Nov. 3,

and ends Nov. 29.

TERMES, the white ant, a genus of insects of the or-

der aptera: the generic character is, legs six, formed for

running; eyes two; antenna? setaceous; mouth furnished

with two jaws. The European species of termes are

very small, compared with those of the warmer regions

of Africa and America; and instead of assembling in

multitudes, as in those climates, are usually observed
single. The most common of these is the termes pulsa-

torius of Linnseus, a diminutive insect, of a whitish co-

lour, and which, from its general resemblance to the in-

sects of that genus, has by Derham and some other na-
turalists been distinguished by the title of pediculus pul-

satorius. It is very frequent, during the summer months,
in houses, particularly where the wainscot is in any de-

gree decayed, and is remarkable for causing a long-con-
tinued sound, exactly resembling the ticking of a watch.
It is a very common insect in collections of dried plants,

&c. which it often injures greatly. It is of so tender a frame
as to be easily destroyed by the slightest pressure, and is

an animal of very quick motion. When magnified, the

head appears large; the eyes remarkably conspicuous, of

a most beautiful gold-colour, and divided, like those of

most other insects, into innumerable hexagonal convexi-

ties; the antenna? long and s. taccous; the palpi or feelers

two in number, of moderate length, and terminating in

a large club-shaped tip; the thorax rather narrow, and
the abdomen obtusely oval; the thighs or first joints of

the legs thick, the remaining ones slender, and the feet

furnished with very small claws: the whole animal is be-

set with small, scattered hairs. According to the obser-

vations of the celebrated Derham, this insect, at its first

hatching from the egg, which is white, oval, and extreme-
ly small, bears a complete resemblance to a common mite,

being furnished with eight legs, and beset with long

hairs. After a certain time it casts its skin, and ap-

pears in the very different form above-described. Some
individuals of this specks become winged when arrived

at their full growth; the wings, which are four in num-
ber, being verv large, of a slightly irridescent appear-

ance, and variegated with blackish and brown clouds or

spots. It is in the beginning of July that this change
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takes place, and at this time several may be seen with

wings half grown; in a tew (lavs they seem to obtain

their Alii size.

Mr. Derham imagines the ticking sound which these

animals produce, to be analogous to the call of birds to

their mates during the breeding season; and there seems

to be no reason for (ailing in question the truth of tliis

observation. We may add, that this sound, as well as

that produced by the ptinus I'atidicus, or death-watch,

seems to afford a convincing proof of the faculty of hear-

ing in insects, which some naturalists have been inclin-

ed to deny.

Of lie exotic termites the most remarkable seems to

be the termes bellicosus, whose historv is described by

Mr. Smeathman in the Philosophical Transactions.

With the good order of their subterraneous cities, they

will appear foremost on the list of the wonders of the

creation, as m<»st closely imitating mankind in provident

industry and regular governmen .

The termites are represented by Linnams as the great-

est plagues of both Indies, and are indeed every way be-

tween tin* tropics so deemed!. These insects have gene-

rally obtained the name of ants, it may be presumed,

from tin- similarity in their manner of living, which is in

large communities that erect very extraordinary nests,

for th< most part on the Surface of the ground, whence

their excursions are m.ulc through subterraneous pas-

sages or covered galleries, Which they build whenever

necessity obliges, or plunder induces, them to inarch

above ground; and at a great distance from their habita-

tions carry on -t business of-depredation and destruction,

seareel) credible but to those who have seen it.

The termites resemble the ants also in their provident

and diligent labour, bu< surpass them as well as the bees,

wasps, beavers, and all other animals, in the arts of

building, as much as the Europeans excel the least culti-

vated savages. It is more than probable they excel them

as much in sagacity and the ails of government; it is

certain they show more substantial instant es of their in-

genuity and industry than an\ other animals; and do in

fad lay up vast magazines of provisions and other stores-

a degree of prudence which has of late years been denied)

perhaps without reason, to the ants.

Their communities consist of one male and one fe-

male (who are gene rail) the common parents of the

whole, or greater part, of the rest): and of three orders

of insects, apparently of very different species, but

real I) til* same, which together compose great common-
wealths, or rather monarchies, if we may be allowed the

term.

The different species of this genus resemble each

other in form, in 'heir manner of living, and in their

good and bad qualities, but differ as much as birds in

the manner of building their habitations or nests, and
in the choice of the materials of which they compose
them.

There are some species which build upon the surface

of the ground, or part above and part beneath; and one
or two species, perhaps more, that build on the steins or
blanches of trees, sometimes aloft at a vast height.

Of vwvy species there are three orders; first, the

working insects, which, for brevity, we shall generally

call labourers; next the fighting ones, or soldiers, which

do no kind of labour: and, last of all, the winged ones, or

perfect insects, which are male and female, and capable

of propagation.

The nests of the termes bellicosus are so numerous all

over the island of Bananas, and the adjacent continent

of Africa, that it is scarcely possible to stand upon any
open place, such as a rice-plantation, or other clear spot,

where one of these buildings is not to be seen within

fifty paces, and frequently two or three are to be seen

almost close to each other. In some parts near Senegal,

as mentioned by Mons. Adanson, their number, magni-

tude, and closeness of situation, make them appear like

the villages of the natives.

These buildings are usually termed hills, by natives as

well as strangers, from their outward appearance,

which is that of little hills more or less conical, gene-

rally pretty much in the form of sugar-loaves, and about

ten or twelve feet in perpendicular height above the com-
mon surface of the ground.
These hills continue quite bare until they are six or

eight feet high; but in time the dead barren clay, of

which they are composed, becomes fertilised by the ge-
nial power of the elements in these prolific climates, and
the addition of vegetable and other matters brought by
the wind; and in the second or third year, the hillock, if

not over-shaded by trees, becomes, like the rest of the
earth, almost covered with grass and other plants; and
in the dry season, when the herbage is burnt up by the

rays of the sun, it is not much unlike a very large hay-
cock.

Every one of these buildings consists of two distinct

parts, the exterior and the interior. The exterior is one
large shell in the manner of a dome, large and strong
enough to inclose and shelter the interior from the vicis-
situdes of the weather, and the inhabitants from the at-
tacks of natural or accidental enemies. It is always,
therefore, much stronger than the interior building,
wl ich is the habitable part, divided with a wonderful
kind of regularity and contrivance into an amazing num-
ber of apartments for the residence of the king and queen,
and the nursing of their numerous progeny; or for ma-
gazines, which are always found well' filled with stores
and provisions.

From these habitations, galleries again ascend, and
lead out horizontally on every side, and are carried un-
der ground near to (he surface, a vast distance: for if you
destroy all the nests within one bandied yards of your
house, the inhabitants of those which are felt unmolested
farther off, will nevertheless carry on their subterrane-
ous galleries, and invade the goods and merchandizes
contained in it by sap ami mine, and do great mischief if
you are not very circumspect.

It has been observed, that there are of every species
of termites three orders; of these orders the working in-
sects or labourers are always the, most numerous; in the
termes bellicosus there seems to be at the least one hun-
dred labourers to one of the fighting insects or soldiers.
They are in this state about one-fourth of an inch loir-'
and twenty five of them weigh about a grain; so that
they are not so large as some of our ants". The second
order, or soldiers, have a very different form from the
labourers, and have been by some authors supposed to
be the males, and the former neuters; but they are in
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Fact, the same insects, only the\ have undergone a change
of form, and approached one degree nearer to the per-

fect state. They arc now much larger, being half an
inch long, and equal in bulk to fifteen of the labourers.

There is now likewise a most remarkable circumstance
in the form of the head and mouth: for in the former

state the mouth is evidently calculated for gnawing and

holding bodies; but in this state, the jaws being shaped

just like two very sharp awls, a little jagged, they arc

incapable of any thing but piercing or wounding, for

which purposes they are very effectual, being as hard as

a crab's claw, and placed in a strong horny head, which
is of a nut-brown colour, and larger than all the rest of

the body together, which seems to labour under great

difficulty in carrying it; on which account perhaps the

animal is incapable of climbing up perpendicular sur-

faces. The third order, or the insect in its perfect state,

varies its form still more than ever. The head, thorax,

and abdomen, differ almost entirely from the same parts

in the. labourers and soldiers; and, besides this, the ani-

mal is now furnished with four fine large brownish,

transparent, wings, with which it is at the time of emi-

gration to wing its way in search of a new settlement.

>Ve may open twenty nests without finding one winged

insect, for those arc to be found only just before the com-

mencement of the rainy season, when they undergo the

last change, which is preparative to their colonization.

In the winged state they have also much altered their

size as well as form. Their bodies now measure bctweeen

six and seven tenths of an inch in length, and their

wings above two inches and a half from tip to tip, and

they are equal in bulk to about thirty labourers, or two

soldiers. They are now also furnished with two large

eyes placed on each side of the head, and very conspicu-

ous: if they have any before, they are not easily to be

distinguished. Probably in the two first states, their

eyes, if they have any, may be small, like those of moles:

foras they live, like these animals, always underground,

they have as little occasion for these organs, and it is

not to be wondered at that we do not discover them; but

the case is much altered when they arrive at the winged

state in which they are to roam, though but for a few

hours, through the wide air, and explore new and dis-

tant regions. In this form the animal comes abroad

during, or soon after, the first tornado, which, at the lat-

ter end of the dry season, proclaims the approach of the

ensuing rains, and seldom waits for a second or third

shower, if the first, as is generally the case, happens in

the night, and brings much wet after it.

The quantities that are to be found the next morning

all over the surface of the earth, but particularly on the

waters, are astonishing; for their wings are only calcu-

lated to carrv them a few hours, and alter the rising of

the sun not one in a thousand is to be found with four

wings, unless the morning continues rainy, when here

and fliere a solitary being is seen winging its way from

one place to another, as if solicitous only to avoid its nu-

merous enemi'S. particularly various species of ants

Which are hunting on every spray, on every leaf, and in

every possible place, for this unhappy race, of which

pro'iably not a pair in many millions get into a place of

>afty, fulfil the first law of naturo, and lay the founda-

tion of a new community.

The termites arbornm, those which build in trers, fre.

quently establish their nests within the roofs and other
parts ot houses, to which they do considerable damage,
if not timely extirpated. The large species are not only
much the most destructive, but more difficult to be, guarded
against, since they make their approaches chiefly under
ground, descending below the foundations of houses and
stores at several feet from the surface, and rising again
either in the lloors, or entering at the bottoms of tin;

posts, of which the sides o!' the buildings are composed,
bore quite through them, following the course of the fi-

bres to the top, or making lateral perforations and cavi-
ties here and there as they proceed.

While some are employed in gutting the posts, others

ascend from them, entering a rafter or some other part
of the roof. If they once find the thatch, which seems
to be a favourite food, they soon bring up wet clay, and
build their pipes or galleries through the roof in various
directions, as long as it will support them; sometimes
eating the palm-tree leaves and branches of which it is

composed, and. perhaps (for variety seems very pleasing
to them) the rattan, or other running plant, which is

used as a cord to tie the various parts of the roof toge-

ther, and that to the posts which support it; thus, with

tile assistanee of the rats, who during the rainy season
are apt to shelter themselves there, and to burrow through

it, they very soon ruin the house by weakening the fast-

enings, and exposing it to the wet. in the mean time

the posts will be perforated in every direction, as full of

holes as that timber in the bottoms of ships which has

been bored by the worms; the fibres and knotty parts,

which are the hardest, being left to the last.

They sometimes, in carrying on this business, seem to

find that the post has some weight to support, and then

if it is a convenient track to the roof, or is itself a kind

of wood agreeable to them, they bring their mortar, and
fill all or most of the cavities, leaving the necessary

roads through it, and as fast as they take away the

wood, replace the vacancy with that material; which be-

ing worked together by them closer and more compact-

ly than human strength or art could ram it, when the

house is pulled to pieces, in order to examine if any of

the posts are fit to he used again, those of the softer

kinds are often reduced almost to a shell, and all or a

greater part transformed from wood to clay, as solid and

as hard as many kinds of free-stone used for building ia

England. It is much the same when the termites belli -

cosi get into a chest or trunk containing clothes and

other things; if the weight above is great, or they are

afraid of antsor other enemies, and have time, they car-

ry their pipes through, and replace a great part with

clay, running their galleries in various directions. The
tree termites indeed, when they get within a box, often

make a nest there, and being once in possession, des-

troy it at their leisure.

When the termites attack trees and branches in the

open air, they sometimes vary their manner of doing it.

If a stake in a hedge has not, taken root and vegetated,

it becomes their business to destroy it. If it has a good

sound bark round it, they will enter at the bottom, and

eat all but the bark, which will remain, and exhibit tho

appearance of a solid stick (which some vagrant colony

of ants or other insects often shelter in till the winds diSjr



TER T E R

perse it); but if they cannot trust the bark, they cover

the whole stick with their mortar, and then it looks as

if it had been dipped into thick mud that had been dried

on. Under this covering they work, leaving no more of

the stick and hark than is barely sufficient to support it,

and frequently not the smallest particle: so that upon a

very small tap with your walking-stick, the whole stake,

though apparently as thick as your arm, and five or

six feet long, loses its form, and disappearing like a sha-

dow, falls in small fragments at your feet.

The first object of admiration which strikes one upon
opening their hills, is the behaviour of the soldiers. If

you make a breach in a slight part of the building, and
do it quickly with a strong hoe, or pick-axe, in the space

of a few seconds a soldier will run out, and walk about
the breach, as if to see whether the enemy is gone, or to

examine what is the cause of the attack. He will some-
times go again, as if to give the alarm; but most fre-

quently, in a short time, is followed by a large body,
who rush out as fast as the breach will permit them; and
so they proceed, the number increasing, as long as any
one continues battering their building. It is not easy to

describe the rage and fury they show. In their hur-
ry they frequently miss their hold, and tumble down the
sides of the hill, but recover themselves as quickly as
possible; and, being blind, bite every thing they run
against, and thus make a crackling noise, while some of
them beat repeatedly with their forceps upon the build-

ing, and make a small vibrating noise, something shriller

and quicker than the ticking of a watch. If they get hold
of any one, they will in an instant let out blood enough
to weigh against their whole body; and if it is the leg
they wound, you will see the stain upon the stocking
extend an inch in width. They make their hooked jaws
meet at the first stroke, and never quit their hold, but
sutler themselves to be pulled away leg by leg, and piece
after piece, without the least attempt to escape. On the
other hand, keep out of their way, and give them no in-

terruption, and they will in less than half an hour retire

into the nest, as if they supposed the wonderful monster
that damaged their castle to be gone beyond their reach.
Before they are all got in you will see the labourers in
motion, and hastening in various directions toward the
breach, every one with a burthen of mortar in his
mouth ready-tempered. This they stick upon the breach
as fast as they come up, and do it with so much dispatch
and facility, that although there are thousands, or rather
millions, of them, they never stop or embarrass one
another; and you are most agreeably deceived, when,
after an apparent scene of hurry and confusion, a regular
wall arises, gradually filling up the chasm. While they
are thus employed, almost all the soldiers are retired
quite out of sight.

A renewal of the attack, however, instantly changes
the scene. At every stroke we hear aloud hiss; and on
th • first the labourers run into the many pipes and gal-
leries with which the building is perforated, which they
do so quickly that they seem to vanish, for in a few se-
conds all are gone, and the soldiers rush out as nume-
rous and as vindictive as before.

Previously to breeding, a very surprising change takes
place in the body of the queen or breeding animal. The
abdomen <>f this female, in the termes beliicosus especi-
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ally, begins gradually to extend and enlarge to such an

enormous size, that an old queen wfll have it increased

so as to be fifteen hundred or two thousand times the

bulk of the rest of her body, and twenty or thirty thou-

sand times the bulk of a labourer. Mr. Smeethman
conjectures the animal is upwards of two years old when
the abdomen is increased to three inches in length, and
has sometimes found them of near twice that size. The
abdomen is now of an irregular oblong shape, being con-

tracted by the muscles of every segment, and is become
one vast matrix full of eggs, which make long circum-
volutions through an innumerable quantity of very mi-
nute vessels that circulate round the inside in a serpen-
tine manner, which would exercise the ingenuity of a
skilful anatomist to dissect and develope. This singular
matrix is not more remarkable for its amazing extension
and size, thati for its peristaltic motion, which resem-
bles the undulating of waves, and continues incessantly

without any apparent effort of the animal; so that one
part or other alternately is rising and sinking in perpe-
tual succession, and the matrix seems never at rest, but
is always protruding eggs to the amount of sixty in a
minute, or eighty thousand and upward in one day of
twenty-four hours. These eggs are instantly taken from
her body by her attendants (of whom there are always,
in the royal chamber and the galleries adjacent, a suffi-

cient number in waiting) and carried to the nurseries,
which in a great nest may some of them be four or five
feet distant in a straight line, and consequently much
farther by their winding galleries. Here, after they are
hatched, the young are attended and provided with eve-
ry thing necessary until they are able to shift for them-
selves, and take their share of labour.
TERMINALIA, a genus of plants of the class of po-

lygamia, and order of monoecia. The male calyx is
quinquepartite; there is no corolla; the stamina are ten
in number. The hermaphrodite flower is the same with
that of the male; there is one style; the fruit, which is a
drupe or plum, is below, and shaped like a boat. There
are six species.

TERMINATOR, in astronomy, a name sometimes
given to the circle of illumination, from its property of
terminating the boundaries of light and darkness
TERNSTROEMIA, a genus of the class and order

polyandna monogynia. The calyx is five-parted; the
corolla one-petalled, wheel-shaped; anthers thick at the
top; berry twocelled. There are five species, trees of
the East and West Indies.
TERRA POND : ;ROSA. See Barytes.
TERRjE FIL1US, son of the earth, a student of the

university of Oxford, formerly appointed, in public acts,
to make jesting andsatyrical speeches against the mem-
bers thereof to tax them with any growing corruptions,

TERRE-PLEIN, or Terre-platn, in fortification,
\the top, platform, or horizontal surface, of the rampart

upon which the cannon are placed, and where the defer/
ders perform their office. It is so called because it lies
evel, haying only a little slope outwardly to counteract
the recoil o the cannon. Its breadth is from 24 to sofee

;
being terminated by the parapet on the outer sideand inwardly by the inner talus.

'

TERRELLA, or little earth, is a magnet turned of
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a spherical figure, and placed so that its? poles, equator,
&c. do exactly correspond with those of the world. It

was so first called by Gilbert, as being a just represen-
tation of the great magnetic globe we inhabit. Such a
tcrrella, it was supposed, if nicely poised, and hung in a
meridian like a globe, would be turned round like the

earth in 24 hours by the magnetic particles pervading it;

but experience has shown that this is a mistake.

TERRIER, a book or roll, wherein the several lands,

either of a private person, or of a town, college, church,
&r. are described. It should contain the number of acres,

and the site, boundaries, tenant's names, &c. of each
piece or parcel.

TESSELLATED PAVEMENTS, those of rich mo-
saic work, made of curious square marbles, bricks, or
tiles, called tesselse from their resembling dice.

TEST, a vessel used in metallurgy for absorbing the
scorise of metallic bodies when melted. See Cupexla-
tion, Chemistry, and Metallurgy. Some of the

German writers recommended, both for tests and cupels,

a sort of friable opake stone, called white spath, which
appears to be a species of gypsum, or of the stones from
which plaster of Paris is prepared. The spath is direct-

ed to be calcined with a gentle fire, in a covered ve sel,

till ihc slight crackling, which happens at first, has

ceased, and the stone has fallen in part into powder: the

whole is then reduced into subtle powder, which is pass-

ed through a fine sieve, and moistened with so much of

a weak solution of green vitriol as is sufficient for making
it hold together. Gellert, however, finds, that if the

gtone is of the proper kind, which can be known only by

trials, calcination is not necessary. Scheffer observes,

that these kind of tests are liable to soften or fall asun-

der in the fire, and that this inconvenience may be re-

medied by mixing with the uncalcined stone some-

what less than equal its weight, as eight ninths, of such

as lias been already used and is penetrated by the scoria

of the lead, taking only that part of the old test which

appears of a green-grey colour, and rejecting the red

crust on the top. Tests or cupels made of the spath are

said not to require so much caution in nealing and heat-

ing them as the common ones; it appears, however, from

Scheffer's account, that they are less durable than those

made of the ashes of bones, though greatly superior to

those of wood-ashes. Vegetable ashes, which stand

pretty well the testing of silver, can scarcely bear any

great quantity of gold, this metal requiring a considera-

bly stronger fire than the other; but bone-ashes answer

so effectually, and are among us so easily procurable,

that it is net needful for the refiner to search for any

other materials; though those who work off large quan-

tities of lead, in order to gain a little silver or gold con-

tained in it, mav possibly, in places remote from popu-

Jous cities, avail themselves of substances similar to the

spath above mentioned.

The test, for its greater security, is fixed in the mould

in which it was formed; which is sometimes a shallow

vessel made of crucible-earth or cast iron; more com-

monly an iron hoop, with three bars arched downwards

across the bottom, about two inches deep, and of differ-

ent widths, from three or four inches to fifteen or more,

according to the quantity of metal to be tested at once.

The ashes or earthy powder, moistened as for making
2
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cupels, are pressed down in the mould so as to complete-
ly fill it, or rise a little above the sides; with care to

make the mass equally solid, and to put in at once, or at
least after the bottom has been pressed dose, as much
of the matter as will be sufficient for the whole; for any
additional quantity will not unite thoroughly with the
rest, but be apt to part from it in the fire. The edges
are pared smooth, and a portion cut out from the middle
with a bent knife, so as to leave a proper cavity; which
is smoothed by strewing some dry powder on the sur-
face, and rolling on it a wooden, or rather a glass ball.

The process of testing is often performed in the same
manner as that of cupellation: but where great quan-
tities of base metal are to be worked off from a little gold,

recourse is had to a more expeditious method, that of

testing before the bellows.

An oval test, is placed in a cavity, made in a hearth

of a convenient height, and some moistened sand orasbea
pressed round it to keep it steady: the nose of a bellows

is directed along the surface, in such a manner, that if

ashes are sprinkled in the cavity of the test, the bellows

may blow them completely out: some have an iron plate

fixed before the bellows, to direct the blast downwards.
To keep the surface of the test from being injured in put-

ting in the mouth, some cloths or pieces of paper are

interposed. The fuel consists of billets of barked oak
laid on the sides of the test, with others laid crosswise

on these: the b; Hows impel the flame on the metal, clear

the surface of ashes or sparks of coal, hasten the scori-

fication of the lead, and blow off the scoria, as fast as it

forms, to one end of the test, where it runs out through a

notch made for that purpose. About two-thirds of the

scorified lead may thus be collected; the rest being partly

absorbed by the test, and partly dissipated by the action

of the bellows. Care must be taken not to urge the blast

too strongly, lest some portion of the gold should be car-

ried away by the fumes impetuously forced off from the

lead, and some minute particles of it entangled and
blown off with the scorise.

Test-act, a statute 25 Car. II. cap. 2. which requires

all officers, both civil and military, to take the oaths and

test, viz. the sacrament, according to the rites and cere-

monies of the church of England; for the neglect where-

of, a person executing any office, mentioned in that sta-

tute, forfeits the sum of 5007. recoverable by action of

debt.

TESTACEA, in the Linna3an system of natural his-

tory, the third order of vermes. This order compre-

hends all shell-fish, arranged by Liniueus under thirty-

six genera. Shellfish are animals with a soft body,

covered bv or inclosed in a firm, hard, and stony habita-

tion, composed, according to their three separate orders,

1. Of many parts which are ranged under the name of

multivalves; 2. Of two parts, which are called bivalves;

3. Of one part or piece only, which we call univalves.

These parts, pieces, or valves, are more or less move-

able at the animal's pleasure. The animals included in

these hard habitations have most of them the cha-

racters of one or other of the genera vermium, and might

be reduced under the same genera with the imdhisca:

but as these characters are few, and the shells very nu-

merous, and different in their form and structure, it will

tend more to make thw part of natural history easy, to
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arrange the subjects according to the distinctions of the

shells themselves. There is this farther consideration in

favour of this arrangement, vrz. that the animals them-

selves are rarely seen, and never can be preserved in

cabinets; whereas the shells make a figure in them, and
great numbers have been met with empty of the animal.

The genera classed under the several divisions of this

order are,

A. Multivalves; chiton, lepas, phloas. B. Bivalves^
mya, solen, tellina, cardium maetra, donax, venus, spon-

dylus. chama, area, ostrea, anomia, mytillus, pinna. C.
Univalves with a regular spire; argonauta, nautilus,

conns, cvpraea, bulla, voluta, buccinum, strombus, mu-
rex, trochus, turbo, helix, nerita, haliotis. D. Uni-
valves without a regular spire; patella, dentalium, ser-

pula, teredo, sabella.

TESTAMENT, in law, a solemn and authentic act,

whereby a person declares his will, as to the disposal of

his estate, effects, burial, &c. See Will.

TESTATUM, in law, a writ in personal actions,
where, if the defendant cannot be arrested on a capias,
in the county where the action is laid, but is returned
non est inventus by the sheriff, this writ shall be sent
into any other county, where such person is thought to
be, or have wherewithal to satisfy the demand. It is

called testatum, because the sheriff has, before, testified

that the defendant was not to be found in his bailiwick.

TESTE, in law, a word generally used in the con-
clusion <jf every writ, wherein the date is contained, and
begins with teste meipso, &c. in case it is an original
writ; or, if only judicial, then with teste, naming the
chief justice of the bench whence the writ issues.
TESTES. See Anatomy.

TESTUDO, tortoise, a genus of amphibia, of the or-
der reptiles. The generic character is, body defended
by a bony covering coated by a horny, scaly", or cori
aceous integument; mouth without distinct or proper
teeth, the upper mandible closing over the lower.

In no branch of natural history have more errors pre-
vailed than in tbe attempt to discriminate with precision
the. several species of tortoises; the general similarity
being very great, and the individuals occasionally vary-
ing much in size, colours, &c. according to the different
periods of their growth. On the whole, the animals are
best distinguished by the shape, pattern and colours of
the. shell, the form of the head Arc. There are 53 species,
of which the most remarkable are:

Of land andfresh-water tortoises.

1. Tustudo gi'seca, common tortoise. The common or
Greek tortoise is supposed to be a native of almost all
the countries bordering on the Mediterranean sea; and
is thought to be more frequent in Greece than in other
regions. It is found in the scattered European islands
of the Archipelago, and in Corsica and Sardinia. It
occurs likewise in many parts of Africa. In Greece,
according to Forskal, " it forms an article of food; and
the inhabitants often swallow I lie blood recent, and eat
the eggs boiled, which are about the size of those of a
pigeon, four or five in number, and of a w Itite colour. In
September the animal hides itself under ground, and '

again emerges in February ; la\ ing its eggs in June, in a
small hole, which it scratches iu some sum) spofr, out

T E S

of which, after the first rains of September, the young
are hatched, which are about the size of a walnut. The
males of this species are said to fight often, butting at

each other with such force as to he heard at a conside-

rable distance."

The general length of the shell of this species is from

six to eight inches, which latter measure it rarely ex-

ceeds: the weight of the full-grown animal is about for-

ty-eight ounces. The shell is of an oval form, extreme-

ly convex on the upper part, and composed, as in most
others, of thirteen middle pieces, and about twenty-five

marginal ones. The heads, is rathe small than large;

the eyes small and black; the mouth not extending be-

yond the eyes; the upper part of the head covered with

somewhat irregular, tough scales, and the neck with

smaller granulations, so as to be flexible at the pleasure

of the animal. The legs are short, and the feet mode-
rately broad, covered with strong ovate scales, and com-
monly furnished with four moderately stout claws on
each; but this is a circumstance which cannot be allow-

ed to constitute a part of the specific character, since
in different individuals, either from age, or other cir-

cumstances, these parts are found to vary in number,
there, being sometimes five claws instead of four on the
fore feet. The tail is about the same length with the
legs, or rather shorter, and is covered with small scales,
and terminates in a naked horny pointed tip or process.
This animal lives to a most extraordinary age; sever;;!

well attested examples being adduced of it's having con-
siderably exceeded the period of a century. One of the
most remarkable instances is that of a tortoise introduced
info the archiepiscopal garden at Lambeth, in tiie time of
archbishop Laud, and as near as can be collected from
its history, about the year 1633, which continued to live
there till the year 1753, when it was supposed to have
perished rather from accidental neglect on the part of tho,
gardener, than from the mere effect of age. This tor-
toise has had the honour of being commemorated by
Derham, and many other writers, and its shell is pre-
served in the library of the palace, at Lambeth.
The general manners of the tortoise, in a state of do-

mestication in this country, are very agreeably detailed
by Mr. White, in his history of Selbourn. m A land-
tortoise," says Mr. White, "which has been kept thirty
years in a little walled court, retires under ground about
the middle of November, and comes forth again about the
middle of April. When it first appears in the spring it
discovers very little inclination for food, but in the height
of summer grows voracious; and then, as the summer
declines, its appetite declines; so that for the last weeks
in autumn it hardly eats at all. Milky plants, such as
lettuces, dandelions, sowthistles, &c. are its principal
food. On the first of November, 1771, I remarked that
the tortoise began to dig the ground, in order to form its
hybernaculum, which it had fixed or. just beside a creat
tuft of hepaticas. It scrapes out the ground with its
fore feet, and throws it up over its back with its hind
but the motion of its legs is ridiculously slow, |,tth» ,r
ceeding the hour-hand of a clock. No'.hing can be moreassiduous than tins creature, night and day, in scoopingthe earth, and forcing its great body into the cavity

1

h ftas the noons of that season proved unusually warm ^5sunny, it was continually interrupted, and called brL
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by the heat in the middle of the day; and though I con-
tinued there till the thirteenth of November, yet the work
remained unfinished. Harsher weather, and frosty

mornings, would have quickened its operations. No
part of its behaviour ever struck me more than the ex-

treme timidity it always expresses with regard to rain;

for though it has a shell that would secure it against the

wheel of a loaded cart, yet docs it discover as much
solicitude about rain as a lady dressed in all her best

attire, shuffling away on the first sprinklings, and run-

ning its head up in a corner. If attended to, it becomes
an excellent weather-glass; for as sure as it walks elate,

and in a manner on tip-toe, feeding with great earnest-

ness, in a morning, so sure will it rain before night. It

is totally a diurnal animal, and never pretends to stir

after it becomes dark.
" The tortoise," adds Mr. White, « like other reptiles,

has an arbitrary stomach, as well as lungs, and can

refrain from eating, as well as breathing, for a great

part of the year. I was much taken with its sagacity, in

discerning those that do it kind offices: for as soon as

the good old lady comes in sight who has waited on it for

more than thirty years, it hobbles towards its benefac-

tress with awkard alacrity; but remains inattentive to

strangers. Thus, not only "the ox knoweth his owner,

and the ass his master's crib," but the most abject and
torpid of beings distinguishes the hand that feeds it, and

is touched with the feelings of gratitude. This creature

not only goes under the earth from the middle of Novem-
ber to the middle of April, but sleeps great part of the

summer: for it goes to bed in the longest days at four in

the afternoon, and often does not stir in the morning till

late. Besides, it retires to rest for every shower, and does

not move at all in wet days. When one reflects on the state

of this strange being, it is a matter of wonder Providence

should bestow such a seeming waste of longevity on a

reptile that appears to relish it so little as to squander

away more than two-thirds of its existence in a joyless

stupor, and be lost to all sensation for months together

in the profoundest of all slumbers! Though he loves warm
weather, he avoids the hot sun; because his thick shell,

when once heated, would, as the poet says of solid ar-

mour, « scald with safety.' He therefore spends the more

sultry hours under the umbrella of a large cabbage leaf,

or amidst the waving forests of an asparagus-bed. But

as he avoids heat in the summer, so in the decline of

the year, he improves the faint autumnal beams, by get-

tin"* within the reflection of a fruit-tree wall; and though

he °has never read that planes inclining to the horizon

receive a greater share of warmth, he inclines his shell

by tilting it against the wall, to collect and admit every

feeble ray."
.

2. Testudo marginata, marginated tortoise. 1 he ge-

neral colour of this animal is a dark or blackish bay; the

middle or convex part of the pieces composing the disk,

being more or less dashed or varied, in an irregular

manner, with yellow: the marginal pieces are also va-

riegated with the same colour, which predominates

chiefly on the hindermost or widest divisions, which are

pretty distinctly striated or furrowed, and from their

peculiar width or dilatation form the chief part of the*

specific character. The under shell is of a pale yellow

colour, each division being marked on its upper commis-

sure by a transverse blackish band, running into a pair
of pointed or subtriangular processes, extending nearlj
to the next or inferior division. The outline of the shell,

if viewed from above, will be found to be much longer in

proportion than that of the testudo giaeca, accompanied
by a slight contraction or sinking in oil each side.

The true native country of the animal seems not very
distinctly known. Mr. Schoepf is inclined to think it an
American species.

3. Testudo Indica, Indian tortoise. This very large

terrestrial species, which is omitted by Linnaeus in the

twelfth edition of the Systema Naturae, was first described

by Perrault in the History of Animals published by the

Royal Academy of France. The specimen was taken on
the coast of Coromandel, and measured four feet and a
half from the tip of the nose to the tail; and its height or

convexity was fourteen inches: the shell itself was three

feet long and two broad, and, like every other part of the

animal, was of a dull-brown colour: the shield consisted

of a large and dissimilar piece, and the edge on the fore

part was rather reflected, for the easier motion of the

animal's head: the head was seven inches long; the

mandibles serrated, and furnished with an additional

internal row of denticulations: the fore legs were nine

inches long: the fore feet undivided, thick, and armed
with five blunt claws: the hind legs were eleven inches

long; the feet tetradactylous, and armed with four claws:

the tail six inches thick at the base, fourteen inches long,

and terminated by a horny curved process.

4. Testudo lutaria, mud-tortoise. This, which is sup-

posed by the count de Cepede to be the tesuido lutaria

of Linnaeus, is said to be extremely common in many
parts of Europe, as well as Asia, being found in India,

Japan, &c. It is, in general, not more than seven or

eight inches long from the tip of the nose to that of the

tail, and about three or four inches in breadth: the disk

consists of thirteen pieces, which are striated and slight-

ly punctuated in the centre, and along the middle range

runs a longitudinal carina: the margin consists of twenty-

three pieces, bordered with slight striae: the colour of

the sht-11 is blackish, more or less deep in different spe-

cimens, and the general colour of the skin itself is similar:

the feet are webbed, and there are five toes before, and
four behind. Like other tortoises, it sometimes utters a

kind of broken or interrupted hiss. This animal is,

according to Cepede, no where more common than in

France, and is particularly plentiful in Languedoc, and

in many parts of Provence; and in a lake of about half

a league wide, situated in the plain of Durance, were

found such vast quantities, that the neighbouring pea-

santry were in a manner supported by them for more
than three months together.

Though this species is aquatic, it always lays its eggs

on land; digging for that purpose a hollow in the ground,

and covering the eggs with the mould: the shell is less

soft than those of the sea- tortoises or turtles, and the

colourless uniform. When the young are first hatched

they measure about six lines in diameter. This animal

walks much quicker than the land-tortoise, especially

when on even ground. It grows for a longtime, and has

been known to live more than twenty-four years. The
taste whit i it has for small snails, and such kind of

wingless insects as frequent the neighbourhood of the
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waters it inhabits, makes it useful in a garden, which it

dt livers from noxious animals, without doing any mis-

chief itself. Like other tortoises, it may be rendered

d mestir, and may be kept in a bason or receptacle of

water, so contrived on the edges as to give a ready egress

to it when it wishes to wander about for prey. The count

de Cepcde adds, that though useful in gardens, it is

found to be a very troublesome inmate in fish-ponds; at-

tacking and destroying the fish: biting them in such a

manner that they become enfeebled by loss of blood, and

then dragging them to the bottom and devouring them;

leaving only the bones and some of the cartilaginous

parts of the head, and sometimes the air bladder also,

which floating on the surface, give notice of the enemies,

with which the pond is infested.

5. Testudo picta, painted tortoise. The remarkable

colours of the shield of this species are sufficient to dis-

tinguish it from all others: the shell is of a smooth sur-

face, of a flattened or but slightly convex form, and of a

chesnut-brown colour, paler or darker in different indi-

viduals, ftnd consisting, as usual, of thirteen segments

each of which is of a form approaching to square, and
pretty deeply edged or bordered with pale yellow: a

stripe of the same colour also runs down the middle of

the dorsal segments, while the marginal pieces, which
are twenty-five in number, are each marked by a semi-

oval spot of the same colour at the edge, surrounded by
two, or sometimes by three yellow bands, following the

direction of the first-mentioned spot, and thus forming so

many semi-eliptic yellow zones or stripes on each piece.

The neatness and accuracy of these, as well as of the

yellow borders on the large or middle segments of the

shell, vary, as may be supposed, on different individuals,

and in general seem most distinctly expressed on the

smallest specimens. This may be considered as one of

the middle-sized tortoises: the shell measuring from four

to six inches in length, or somewhat more: the head is

moderately small, and covered with a smooth skin; black-

ish above, but yellow on the sides and under part, and
very elegantly streaked in a longitudinal direction, with

several double rows of black streaks: the legs are black-

ish, and marked with two longitudinal yellow stripes: the

claws are sharp and long, those on the fore feet five in

number, and those on the hind feet four. The tail is

blackish, scaly, moderately sharp- pointed, and marked
on each side with yellow streaks. It is a fresh-water

species, and inhabits slow and deep rivers in North
America. In clear sunny weather these animals are

said to assemble in multitudes, sitting on the fallen trunks
of trees, stones, &c. and immediately plunging into the wa-
ter on the least disturbance. They are said to swim very
swiftly, but to walk slowly; to be able to continue many
houM entirely beneath the water, but not to survive many
days if kept out of their favourite element. They are
very voracious, destroying ducklings, &c. which they
seize by the feet, and drag under water. They are some-
times used as a food. The colour, as has been above
observed, varies; being sometimes of a blackish brown,
at other times of a reddish chesnut; the yellow markings
are also either pale or deep in different individuals, and
•onetimes whitish: the interior or under edges of the up-
per shell, as well as the uppt i edge*) or commissures of
the lower, are eluganty streaked with black, as it artifi-

cially painted, and this variegation is continued over the

skin of the sides of the body.

6. Testudo elegans, elegant tortoise. The animal

described and figured by Seba, under the title of testudo

terrestris ceilonica elegans minor, is a small land tor-

toise, with the shell nearly circular in its outline, and

about two inches in length: its colour is a bright yellow,

its surface apparently smooth, and at each of the com-

missures or joinings of the pieces composing the disk is

a large oval, or rather leaf-shaped, black or dark-brown

transverse spot; the pattern forming three rows of trans-

verse spots down the disk; and at the upper junctures,

or those where the ultimate pieces of the disk join those

of the margin, is a broad spot of a more fasciated form:

there are also two rather irregular or slightly flexuous

black lists running down the shell, between the rows of

spots: the marginal pieces are each marked by a trans-

verse black belt or zone, thus forming a spotted edge

round the whole: the head appears to be short and thick,

and covered with small scales: the feet short, strong, sca-

ly, and un webbed, as in other land-tortoises, and furnish-

ed with five claws on each: the tail very short. Noth-
ing particular seems to be known of its history.

7. Testudo tricarinata, tricarinated tortoise. This
agrees as to shape and other particulars with Linnseus's

description of his T. orbicularis. Its size scarce exceeds
that of a large walnut; its colour is blackish; the shell

consisting of thirteen scutella, each row marked on the
middle by a longitudinal carina, and wrinkled with sev-
eral lateral furrows and roughish points; the marginal
pieces are twenty-three in number; the head is large, and
of a brown colour, variegated on the sides with white;
the legs short, strong, and covered with a scaly skin: on
the fore feet are five distinct toes, connected to the very
tips by a web, and terminated by so many sharp, crook-
ed claws: the hind feet have only four toes, with sharp
claws, and connected also by a web, with the appearance
of a small unarmed fifth or spurious toe; the tail is short,
conical, scaly, pointed, and but little exceeding the mar-
gin of the shell in length: the under shell is vellovvish,
spotted, and varied with brown. See Plate CXXXVII.
Nat. Hist. fig. 398.

8. Testudo scabra, rough tortoise. The shell of the
species quoted by Linnaeus in his description of T. sca-
bra is figured in its natural size in the work of seba, who
affirms that it never grows larger than represented in his
figure; measuring about two inches and a half in length,
and near two inches in breadth; being of a cordated fig-
ure, or somewhat pointed at the bottom. Its colour, ac-
cording to Seba, is light reddish, prettily variegated i •
the head and shell with white lines and spots, in a kino,
of flamy or wavy pattern: the feet are marked with red
Specks, and have each five toes with sharp claws: the
head is very prominent, and the eyes small: down the
back of the disk are represented in Seba's engraving
three very conspicuous white lines or carina?; so that
the title of tricarinata would apply to this, as well as to
the species so denominated by Mr. Schoepf.

9 Testudo ferox, fierce tortoise. This remarkable spe-
cies is distinguished by the unusual nature of its shield,
which is hard or osseous on the middle part only, while
the edges gradually degenerate into a flexile coriaceous
verge: this shield is obscurely marked with five or six
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transverse bands, and granulated with small warts or
prominences, which gradually enlarge as they approach
the leathery or flexible edge: the head is rather small,

and of an unusual shape, being somewhat trigonal, with
the snout very much lengthened, and the upper part
drawn out into a subcylindric form, terminated by the

nostrils, and projecting much beyond the lower mandi-
ble: the neck, when retracted, appears very thick, and
surrounded by many wreaths or folds of skin; but when
exerted, is of very great length, so as nearly to equal

that of the whole shell: the legs are short, thick, and
covered with a wreathed skin: the feet are all furnished

with strong and broad webs, connecting the three last

toes of each; the three first on each foot are furnished

with pretty strong claws, but the remaining ones are un-

armed; and besides the real or proper toes, there are two
spurious or additional ones on the hind, and one on the

fore feet, serving to strengthen and expand the web to a

greater degree: the tail is short, pointed, and curving

inwards: the eyes are very small and round. The colour

of this animal on the upper parts is a deep-brownish

olive, and on the under parts white; the shell being

marked beneath in a very elegant manner, with ramifi-

cations of vessels disposed upon it.

This species is found in Pennsylvania, Carolina, &c.

&c. and, contrary to the nature of most others of the

tribe, is possessed of very considerable vigour and swift-

ness of motion, springing forwards towards its assailant,

when disturbed or attacked, with great fierceness and
alacrity. Its length is about a foot and half, or more,
and its breadth about fifteen inches. It was first de-

scribed by Dr. Garden, who communicated it to Mr.
Pennant, by whom it was introduced into the Philoso-

phical Transactions. A specimen examined by Dr. Gar-

den weighed twenty-five pounds, but it is said to grow
so large as to seventy pounds. The individual mentioned

by Dr. Garden laid fifteen eggs during the time it was

kept, which were exactly spherical, more than an inch

in diameter, and fifteen more were found on dissection.

Its flesh is said to be extremely delicate, being equal, if

not superior, even to that of the green turtle.

The great soft-billed turtle, described by Mr. Bar-

tram in his Travels, appears to be the same with this.

It is said by Bartram to be of a flat form, two feet and a

half long, and a foot and a half broad: the shield soft

and cartilaginous on each side, and this part sometimes

becomes gelatinous on boiling: the fore and hind part of

the shield is beset with round horny warts or tubercles:

the sternum or under shell semicartilaginous, except on

the middle, where it is bony: the head large and clubbed,

and of an oval form: the nose extended, truncated in the

manner of a hog's snout: the eyes large, and seated at

its base: mouth wide; the edges tumid and wrinkled, and

bearded by several long pointed warts or processes, which

are extensile at the pleasure of the animal, and give it

an ugly and forbidding aspect. Mr. Bartram's figure

also represents the throat and part of the neck as fur-

nished with similar warts. Mr. Bartram adds, that it

is fond of the muddy parts of rivers, &c. hiding itself

among the roots and leaves of water-plants, and thence

springing on its prey, stretching out its neck to an in-

credible length, and seizing with wonderful celerity young
birds, &c. &c. it is found ip all the rivers, lakes, ami

pools, of East Florida, weighing from thirty to forty
pounds. The warts or processes on each side the neck
may constitute perhaps a sexual difference in this spe->

cles, since they are not to be found in that described by
Dr. Garden and Mr. Pennant. See PI. CXXXVI. JNat
Hist. fig. 396.

10. Testudo serpentina, snake tortoise. This species
first described by Linnseus, appears to have been very
obscurely known; having been figured in no work of na-
tural history till it was introduced into Mr. SchoepPs
publication. It is a native of North America, where it

inhabits stagnant waters, growing to the weight ol fif-

teen or twenty pounds, and even more, and preying on
fish, ducklings, &c. &c. seizing its prey with great force,

stretching out its neck and hissing at the same time.

Whatever it seizes in its mouth it holds with great force,

and will suffer itself to be raised up by a stick ratlieu

than quit its hold. The head is large, depressed, trian-

gular, and covered with a scaly and warty skin: the or-

bits of the eyes are oblique; the mouth wide; the mandi-
bles sharp; the neck covered by scaly warts, and appear-

ing short and thick when the animal is at rest, but when
in the act of springing on its prey, is stretched out to a

third part of the length of the shell: the toes of all the

feet are distinct, but connected by a web; and are live

in number on the fore feet, and four on the hind; all

armed with claws longer than the toes themselves: the

tail is straight, and about two-thirds the length of the

shell; it is compressed, attenuated, and crested on the

upper part with sharp bony scales directed backwards

and gradually decreasing to the tip, while the sides and

under part are covered with smaller scales: the under

part of the body is covered by a loose, wrinkled skin,

beset with smallish soft scales and granules: the shell is

slightly depressed, of an oval form, and consists of thir-

teen pieces in the disk, each of which rises behind into a

kind of projection or obtuse point, and is pretty strongly

radiated and furrowed in different directions; the gene-

ral colour of the whole is a dull chesnut-brown, lighter

or paler beneath.

This animal conceals itself in muddy waters in such a

manner as to leave out only a part of its back, like a

stone or other inanimate object, by which moans it the

more easily obtains its prey. Mr. Pennant, in the sup-

plement to his Arctic Zoology, mentions this as a new

species, under the name of serrated tortoise. In New
York it is known by the title of the snapping tortoise.

Linnseus seems to have been mistaken in supposing it a

native of China.

Sea-tor toises, or turtles.

The marine tortoises, or turtles as they are commonly

called, are distinguished from those of the preceding di-

vision by their very large and long fin-shaped feet, in

which are inclosed the bones of the toes; the first and se-

cond alone on each foot being furnished with visible or

projecting claws, the others not appearing beyond the

edge. The shield, as in the land-tortoises, consists of a

strong bony -covering, in which are imbedded the ribs,

and which is coated externally by hard horny plates, in

one or two species much thicker or stronger than those

of the land-tortoises.

1. Testudo coriacea, coriaceous turtle. Of all the

marine tortoises this appears to grow to the largest size,
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.having been sometimes seen of tlie length of eight feet,

an<l of the weight of a thousand pounds. It differs from

the rest of its tribe in the form of its body, which is long-

er in proportion, and still more in its external covering,

which, instead of being of a horny nature, as in others,

is of a substance resembling strong leather, marked

over the whole surface into small, obscurely subhexago-

nal and pentagonal subdivisions or lineal ions, which do

not take away from the general smoothness of the sur-

face. Along the whole length of this covering or leath-

ery shield run five distinct, strongly prominent, tuber-

culatcd libs or ridges; and indeed if those which border

the sides are taken into the account, we may say there

are seven ridges on the shield. There is no under or tho-

racic shell, so that the animal might form a distinct ge-

nus from the rest of the tortoise tribe. The liead is large,

and the upper mandible notched at the tip in such a man-
ner as to give tfie appearance of two large teeth or pro-

cesses, between which, when the mouth is closed, is re-

ceived the tip of the lower mandihle. The fins or legs

arc large and long, and covered with a tough leathery

skin: the tail is rather short and sharp-pointed. The
general colour of the whole animal is dusky brown, pa-

ler beneath. This singular species is a native of the

Mediterranean sea, and lias at different periods been ta-

ken on the coasts both of France and England. In the

month of August, in the year 1729, a specimen was ta-

ken about three leagues from Mantz, not far from the

month of the river Loire, and which Measured seven
feet one inch in length, three feet seven inches in breadth,

and two feet in thickness. It is said to have uttered a

hideous noise when taken, so that it might be heard to

the distance of a quarter of a league; its mouth at the

same time foaming with rage, and exhaling a.noisome

vapour* In the year 1778. a specimen was taken on the

coast of Languedoc, which measured seven feet five in-

ches in length. In July, 1 756, one was taken on Ihe

roast of Cornwall, which, according to Dr. Borlace,
«< measured six feet nine inches from the tip of the nose

to the end of the shell; ten feet four inches from the ex-

tremities of the fore (ins extended: and was adjudged to

weigh eight hundred pounds weight." The fine speci-

men lately in the Leverian Museum was of similar weight,

and was taken on the coast of Dorsetshire.

This species is found not only in the European seas,

but in those of South America also, and occasionally ap-

pears about some of the African coasts.

According to Cepede, the coriaceous tortoise is one of

tfcos« with which the Greeks were well acquainted, and
he supposes it to have been the species particularly used
in the construction of the ancient lyre or harp, which
was at first composed by attaching the strings or wires
to the shell of some marine tortoise. We may add, that

the ribs or prominences on the back of the shell bear an
Obscure resemblance to the strings of a harp, and may
have suggested the name of Inth or lyre, by which it is

called among the French* exclusive of the use to which
the shell was anciently applied.

The coriaceous tortoise, says Mr. Pennant, is reputed
to he extremely fat, hut the flesh coarse and bad: the
Carthusians* however, will eat no other species.

It may he added, that the small sea tortoise described
by Mr. Pennant, in the Philosophical Transactions for

the year 1771, is evidently no other than the young of

this animal. See Plate CXXXVI. Nat. Hist. fig. ^95.

2. Te.studo mydas. The green turtle, so named, not

on account of its being externally of that colour, but

from the green tinge, which its fat frequently exhibits

when the animal is taken in its highest state of perfec-

tion, may be considered as one of the largest of this ge-

rms, often measuring above five lectin length, and weigh-

ing more than five or six hundred pounds. Its shell is

of a somewhat heart-shaped form, or pointed at the ex-

tremity, and consists of thirteen dorsal segments or di-

visions surrounded by twenty-five marginal pieces. Its

colour is a dull palish-brown, more or less variegated

with deeper undulations, but not exhibiting those, strong

and beautiful colours which so peculiarly distinguish

that of the T. imbrieata, or hawk's-bill turtle, which af-

fords the tortoise-shell used for ornamental purposes and
in various manufactures, having neither sufficient

strength nor beauty; but so much is the flesh esteemed,

that the inhabitants of the West Indian islands have
long considered it as one of the most excellent articles

of food, and have gradually succeeded in introducing a
similar taste among some of the European nations. In
our own country in particular it is in the highest estima-

tion, and is regularly imported in considerable quanti-
ties to supply the luxury of the metropolis. The intro-

duction of the green turtle as an article of luxury into

England is of no very distant date, and perhaps can
hardly be traced much farther than about fifty or sixty
years backward. In reality, so little was the nature of
the sea-tortoises understood by the Europeans before
that period, that the different kinds were in general
confounded by navigators, whose accounts relative to
their character as a food varied according to the species
which they happened to take for that purpose; some in-
sisting that the turtle was a coarse and unpalatable diet,
while others considered it as of the highest degree of
excellence.

« Of the sea-turtles," says Catesby, « the most in re-
quest is the green turtle, which is esteemed a most
Wholesome and delicious food. It receives its name from
the fat, which is of a green colour. Sir Hans Sloane in-
forms us, in his History of Jamaica, that forty stoops
are employed by the inhabitants of Port II .yal, in Jamai-
ca, for the catching them. The markets are there sop-
plied with turtle as ours are with butcher's meat. The
Bahamians carry many of them to Carolii, ., where t|)Cyturn to good account; not because that plentiful country
wants provisions, but they are esteemed there as a rari-
ty, and for the delicacy of their flesh. They feed on a
kind of grass, growing at the bottom of the" sea, com-
monly called turtle-grass. The inhabitants of the Ba-
hama islands, by often practice, are very expert at
catching turtles, particularly the green turtle. In April
they go, in little boats, to Culm and other neighbouring
islands, where, in the evening, especially in moonlight
nights, they walch the going and returning of the tur-
tle, to and from their nests, at which time they turn them
on their backs, where they leave (hem, and proceed on
turning all they meet: far they cannot get on their feet
again when once tinned. Some are so large that it re
quires three men to turn one of them. The wav by which
the turtle are most commonly taken at the jSahauia is
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lands is by striking them with a small iron peg of two
incites long, put in a socket, at the end of a staff of

twelve feet long. Two men usually set out lor this

work in a little light boat or canoe, one to tow gently

arid steer the boat, while the other stands at the head

with his striker. The turtle are sometimes discovered

by their swimming with their head and back out of the

water, but they are often discovered lying at the bottom,

a fathom or more deep. If a turtle perceives he is dis-

covered, he starts up to make his escape: the men in the

boat pursuing him, endeavour to keep sight of him,

which they often lose, and recover again by the turtle

putting his nose out of the water to breatne: thus they

pursue him, one padding or rowing, while the other

stands ready with his striker. It is sometimes half an

hour before he is tired: then lie sinks at once to the bot-

tom, which gives them an opportunity of striking him;

which is by piercing him with an iron peg, which slips

out of the socket, but is fastened with a string to the

pole, if he is spent and tired by being long pursued,

he tamely submits, when struck, to be taken into the

boat or hauled ashore. There are men who by diving

will get on their backs, and by pressing down their

hind parts, and raising the fore-part of them by force,

bring them to the top of the water, while another slips a

noose about their necks."

Though the green turtle is a native of the West In-

dian shas, yet it is sometimesjdriven by storms out of his

usual residence, and instances have occurred in which it

has been taken on the coast of Europe. An occurrence

of this kind is said by the count de Cepede to have hap-

pened in France, a turtle having been taken at Dieppe

in the year 1752, which weighed between eight and nine

hundred pounds, and was almost six feet in length, and

four wide. It may, however, be doubted whether this

animal was not rather a caretta or loggerhead, than a

green turtle. Another of still larger size, is also said

to have been taken on the coast of France, about two

years afterwards.
« The sea- tortoise, or turtles in general," says Ca-

tcsby, " never go on shore but to lay their eggs, which

they do in April: they then crawl up from the sea above

the flowing of high water, and dig a hole above two

feet deep in the sand, into which they drop in one night

above a hundred eggs, at which time they are so intent

upon nature's work, that they regard none that approach

them; but wil' drop their eggs into a hat, if held under

them; but if they are disturbed before they begin to lay,

they will forsake the place, and seek another. They

lay their eggs at three, and sometimes at four different

times; there being fourteen days between every time; so

that they hatch and creep from their holes into the sea at

different times also. When they have laid their comple-

ment of eggs, they fill the hole with sand, and leave

them to be hatched by the heat of the sun, which is

usually performed in about three weeks." It may be pro-

per to add, that the eggs are about the size of tennis-

balls, round, white, and covered with a smooth parch-

ment-like skin. See Plate CXXXVII. Mat. Hist. lig.

399.

3. Testudo caretta, loggerhead turtle. This species

exceeds in size every other yet known, except perhaps

the coriacea. In its general appearance it most resem-

bles the mydas or green turtle, but is distinguished by
the superior size of the head, the proportional breadth
of the shell, and by its deeper and more variegated co-
lours, resembling those of the T. imbricata, or hawk's-
bill; but its principal mark of distinction consists in the
number of dorsal segments or scutella of the shell

which instead of thirteen, as in other species, amount to
fifteen; (the lateral as well as the middle range contain.
ing five pieces, of which the two superior are considera-
bly smaller than the rest. The fore feet are very laree
and long; the hind feet much shorter, though" broad.
This animal inhabits the same seas with the green imtle,
but is also diffused into very remote latitudes, being of-

ten found in the Mediterranean, and in particular aoout
the coast of Italy and Sicily. Considered in a commer-
cial view, it is of little or no value; the flesh being coarse
and rank, and the lamina? or plates of the shell too thin
for general use. It is said, however, to afford a gmid
quantity of oil, which may be used for lamps, 6a. The
loggerhead turtle is a very strong and fierce animal, and
is even dangerous; defending itself with great vigour
with its legs, and being able to break the strongest
shells and other substances with its mouth. Aldrovan-
dus assures us, that on offering a thick walking-stick to

one which he saw publicly exhibited at Bologna, the ani-

mal bit it in two in an instant.

*« The loggerhead turtles," says Catesby, " are the

boldest and most voracious of all turtles; their thsli is

rank, and therefore little sought for, which occasions
them to be more numerous than any other kind. They
range the ocean over, an instance of which, among ma-
ny others that I have known, happened on the 20th of

April, 1725, in lat. 30 degrees north, when our boat was
hoistened out, and a loggerhead turtle struck as it was
sleeping on the surface of the water: this by our reck-

oning, appeared to be the. midway between the Azores
and the Bahama islands; either of which places being the

nearest land it could come from, or that they are known
to frequent; there being none on the north continent of

America, farther north than Florida. It being amphi-

bious, and yet at so great a distance from land in the

breeding time, make it the more remarkable. They
feed mostly on shell-fish, the great strength of their

beaks enabling them to break very large shells, as the

large buccinums and trochi."

4. Testudo imbricata, the hawk's-bill turtle. The
testudo imbricata is so named from the peculiar disposi-

tion of its scales or lamina}, which commonly lap over

each other at their extremities in the manner of tiies on

the roof of a building. The outline of the shell, viewed
from above, is more heart-shaped than in other sea-tor-

toises, and terminates more acutely: each of the middle

row of scales on the back is also of a sharpened form at

the tip, more especially in the young or hall-grown ani-

mal, and has a ridge or carina down the middle: the

head is smaller in proportion than in other turtles; the

neck longer; and the beak narrower, sharper, and more

curved, so as to bear no inconsiderable resemblance to

the bill of a hawk, from which circumstance the animal

derives its common or popular name of the hawk's bill

turtle. The fore legs are longer than in the rest of the

tribe, and it is said that when turned or laid on its back,

the animal is enabled by their assistance, to reach the
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eround in such a manner as to recover its former situa-

tion, which no other turtle can do. In old specimens the

neatness of the shell, and the well-defined outline of the

scales, are occasionally impaired, and this seems to he

one principal reason of its having been sometimes con-

founded with the caretta, or loggerhead turtle. The

hawk's-bill turtle is a native of the Asiatic and Ameri-

can seas, and is sometimes, though less frequently,

found in the Mediterranean. Its general length seems

to be about three feet, from the tip of the bill to the end

of the shell; but it has been known to measure five feet

in length, and to weigh five or six hundred pounds. In

the Indian ocean in particular, specimens are said to

have occurred of prodigious magnitude.

The shell of this animal was aqciently used for a

shield, and still serves for that purpose among barbarous

nations. The flesh is in no estimation as a food; the

lamella? or plates of the shell, which are far stronger,

thicker, and clearer than in any other kind, constituting

the sole value of the animal, and affording the substance

particularly known by the name of tortoise-shell: they

are semitansparent, and most elegantly variegated with

whitish, yellowish, reddish, and dark-brown clouds and
undulations, so as to constitute, when properly prepar-

ed and polished, one of the most elegant articles for or-

namental purposes. See Tortoise-shell.
The natural or general number of the dorsal pieces is

thirteen; the marginal row consisting of twenty-five

smaller pieces. This external coating is raised or sepa-

rated from the bony part, which it covers, by placing

fire beneath the shell; the heat soon causing the plates

to start, so as to be easily detached from the bone.

These plate vary in thickness, according to the age and

size of the animal, and measure from an eighth to a

quarter of an inch in thickness. A large turtle is said

to afford about eight pounds of tortoise-shell.

In order to bring tortoise-shell into the particular

form required on the part of the artist, it is steeped in

boiling water, till it has acquired a proper degree of

softness, and immediately afterwards committed to the

pressure of a strong metallic mould of the figure requir-

ed; and where it is necessary that pieces should be joined,

so as to compose a surface of considerable extent, the

edges of the respective pieces are firt scraped or thinned,

and being laid over each other during their heated state,

are committed to a strong press, by which means they

are effectually joined or agglutinated. These are the

methods also by which the various ornaments of gold,

silver, &c. are occasionally affixed to the tortoise-shell.

The Greeks and Romans appear to have been peculi-

arly partial to this elegant ornamental article, with

which it was customary to decorate the doors and pil-

lars of their houses, their beds, &c. Ace In the reign of

Augustus this species of luxury seems to have been at

its height in Rome.
" The Egyptians," says Mr. Bruce, in the supple-

ment to his Travels, " dealt very largely with the Ro-
mans in this elegant article of commerce. Pliny tells

us the cutting them for Sneering or inlaying was first

practised by CarviJiua Pollio, from which we should
presume, that the Romans were ignorant of the art of
separating the laminae by fire placed in the inside of the
shell, when the meat is taken out: for these scales,
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though they appear perfectly distinct and separate, d

yet adhere, and oftener break than split, where th

mark of separation may he seen distinctly. Martia

says that beds were inlaid with it. Juvenal, and Apu-

lei'us in his tenth hook, mention that the Indian bed was

all over shining with tortoise-shell on the outside, and

swelling with stuffing of down within. The immense

use made of it in Rome may be guessed at by what we

learn from Vellcius Paterculus, who says, that when

Alexander was taken by Julius Caesar, the magazines or

warehouses were so full of this article, that he proposed

to have made it the principal ornament of his triumph,

as he did ivory afterwards, when triumphing for having

happily finished the African war. This too, in more mo-

dern times, was a great article in the trade to China."

It may be doubted however, whether the species des-

cribed and figured by Mr. Bruce, and said to inhabit

the Red Sea, is the real T. imbricata; since it appears to

differ in some respects from the usual character of this

animal, and particularly in not having imbricated

scales.

Te9Tudo, in the military art of the ancients, was a

kind of cover or screen which the soldiers, e.gr. a.whole

company, made themselves of their bucklers, by holding

them up over their heads, and standing close to each

other. This expedient served to shelter them from darts,

stones, &c. thrown upon them, especially those thrown
from above, when they went to the assault.

Testudo was also a kind of large wooden tower
which moved on several wheels, and was covered with

bullocks'-hides, serving to shelter the soldiers when
they approached the walls to mine them, or Jo batter

them with rams.

TETHYS, a genus of insects belonging to the class

of vermes, and order of mollusca. The body is oblong,

fleshy, and without feet; the mouth consists of a cylin-

drical proboscis under the duplicature of a lip; and there

are two foramina at the left side of the neck. The spe-
cies are two, both inhabitants of the ocean.

TETRATERA, a genus of plants of the class poly-
andria, and order tetragynia. and in the natural system
ranging under the doubtful. The calyx is hexaphyllous,
and the capsules four. There are 12 species, shrubs of
South America.
TETRACORD, in music, (from the Greek,) a con-

cord in the music of the ancients consisting of three de-
grees, or intervals, and four terms, or sounds; called by
the Greeks also diatessaron, and by us a fourth. In this
system the extremes were fixed, but the middle sounds
were varied according to the mode.

In the ancient music, all the primitive or chief divi-

sions were confined to four chords, so that the great
scale consisted of replicates, and all the upper tetra-

chords were considered only a^ repetitions of the first or
lowest.

TETRADIAPASON, the Greek appellation of the
quadruple octave, which we also call the 29th. The sys-
tem of the ancients not extending to this interval, they
only knew it in imagination, or by name.
TETRADYNAM IA (Ti<r<r*pjy, four, and h*afc,t. power)

four powers; .the name of the 15th class in Linuseus's
sexual system. See Botany.
TETRAEDRON, or Tetrahedron, in geometry,
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is one of the five Platonic or regular bodies or solids,

comprehended under four equilateral and equal trian-

gles. Or it is a triangular pyramid of four equal and

equilateral faces.

It is demonstrated in geometry, that the side of a tc-

traedron is to the diameter of its circumscribing sphere,

as v 2 to ^/ 3; consequently they are incommensurable.

If a denotes the linear edge or side of a tetraedron, b

its whole superficcs, c its solidity, r thr radius of its in-

scribed sphere, and R the radius of its circumscribing

sphere; then the general relation among all these is ex-

pressed by the following equations, viz.

a = 2rx/6 = |R-|v/6 = v/"pV3 = 3 y/ 6cy/2.

b = 24rV3 = -|R2v/3 = a*^3 = 6Wc2^5 .

c = 8r3 v/3 = T̂RV3= tV*
3^ 2 = &y/ 2fty/.3.

R = 3r = i(is/6 = ]V2^ = ]VJV3.
r = 1R = -^a^/6 =^^26^/3= iW&y/S.
TETRAGONIA, a genus of plants of the class of

icosandria, and order monogynia; and in the natural

system ranging under the 13th order, succulentse. The
calyx is divided into three, four, or five parts. There
is no corolla; the drupe is beneath, and the nut three or

eight-celled. There are eight species; the puticosa, de-

cumbens, herbacea, cchinata, expansa, crystallina, hir-

suta, and spicata, chiefly natives of the Cape.

TETRAGYNIA (<ns-s-« fE? , four, and >***, a woman),
the name of an order, or secondary division, in the 4th,

5th, 6th, 8th, and 13th classes in the sexual system. See

Botany.
TETRALOMA, a genus of insects of the coleopteia

order. The generic character is, antennae clavate, the

clnb perfoliate, less rounded, entire; feelers thickish,

unequal; shells as long as the abdomen. There are

two species of this insect, viz. the T. fungorem, and the

T. ancora.

TETRANDRIA (rie-r^w, four, and *np, a man or hus-

band), the name of the fourth class in Linnreus's sexual

system. See Botany.
TETRANTHUS, a genus of the syngenesia polyga-

mia segregata class and order of plants. The calyx is

common four-flowered; perianthium proper, one-leafed;

seeds crowned. There is one species, an annual of His-

paniola.

TETRAO, in ornithology, a genus of birds belonging

to the order of gallinse, and thus characterised by Lin-

naeus: there is a spot near the eyes naked or papillose,

or covered, though more rarely, with feathers. Gmelin

has enumerated about 66 species. The genus tetrao

comprehends both the grouse, partridge, and quail; but

Dr. Latham, with great judgment and propriety, has

made two genera of them, under the names of tetrao,

comprehending the grouse; and perdix, comprehending

the partridge and quail. Dr. Latham thus distinguishes

the genus tetrao: the bill is like a crooked cone, with a

naked scarlet skin above each eye, and the feet feathered

to the toes. The perdix he characterises by a bill con-

vex, strong, and short; the nostrils are covered above
with a callous prominent rim; the orbits are papillose;

the feet naked, and most of the species are furnished

with spurs. He reckons twenty species under the tetrao,

and forty-eight ander the perdix.

l. Tetrao. Of this genus the following species are
found in Britain: l. The urogalus, or cock of the wood,
inhabits woody and mountainous countries; in particular,

forests of pines, birch trees, and junipers; feeding on the

tops of the former, and berries ot the latter; the first

often infects the flesh with such a taste as to render it

scarcely eatable. In the spring it calls the females to its

haunts with a loud and shrill voice; and is at that time

so very inattentive to its safety, as to be very easily shot.

It stands perched on a tree, and descends to the females

on their first appearance. They lay from eight to six-

teen eggs; eight at the first, and more as they advance
in age.

This bird is common to Scandinavia, Germany,
France, and several parts of the Alps. It is found in no
other part of Great Britain than the Highlands of Scot-

land, north of Inverness; and is very rare even in those

parts.

The length of the male is two feet nine inches; its

weight sometimes fourteen pounds. The female is much
less, the length being only twenty-six inches. The sexes

differ also greatly in colours. The bill of the male is

of a pale yellow; the head, neck, and back are elegantly

marked, slender lines of grey and black running trans-

versely. The upper part of the breast is of a rich glos-

sy green; the rest of the breast and belly black, mixed
with some white feathers; the sides are marked like the

neck; the coverts of the wings crossed with undulated
lines of black and reddish brown; the exterior webs of

the greater quill-feathers are black: the tail consists of

eighteen feathers, the middle of which is the longest;

these are black, marked on each side with a few white
spots. The legs are very strong, and covered with
brown feathers; the edges of the toes are pectinated. Of
the female, the bill is dusky; the throat red; the head,
neck, and back, are marked with transverse bars of red
and black: the breast has some white spots on it, and the

lower part is of a plain orange-colour; the belly is barred
with pale orange and black; the tips of the feathers are
white. The tail is of a deep rust-colour, barred wilh
black, tipped with white, and consists of sixteen feathers.

2. The tetrix, black grouse, or black-cock, like tho
former species, is fond of woody and mountainous situ-

ations; feeding on the vacinuin, and other mountain-
fruits, and in the winter on the tops of the heath. In
the summer they frequently descend from the hills to

feed on corn. They never pair: but in the spring the

male gets upon some eminence, crows and claps ids

wings; on which signal all the females within hearing
resort to him. The hen lays seldom more than six or
seven eggs. When the female is obliged, during the
time of incubation, to leave her eggs in quest of food,

she covers them up so artfully with moss or dry leaves,

that it is very difficult to discover them. On this occa-
sion she is extremely tame and tranquil, however wild
and timorous at other times. She often keeps to her ne; t

though Strang; rs attempt to drag her away. As soon
as the young ones are hatched, they are seen runni g
with extreme agility after the mother, though sometimes
they are not entirely disengaged from the shell. The
hen leads them forwards for the first time into the woods,
to show them ants' eggs and the wild mountain berries,

which, while young, are their only food. As they grow



TETRAO.

older their appetites grow stronger, and they then feed

upon the tops of heath and the cones of the pine-tree. In

this manner they soon come to perfection; they arc hardy

birds, their food lies every where before them, and it

would seem that they should increase in great abun-

dance. But this is not the case; their numbers are thin-

ned by rapacious birds and beasts of every kind, and

still more by their own salacious contests. As soon as

the hatching is over, which the female performs in the

manner of a hen, the whole brood follows the mother

for about a month or two; at the end of which the young
males entirely forsake her, and keep in great harmony
together till the beginning of spring. At this season

they begin to consider each other as rivals. They fight

like game-cocks; and at that time are so inattentive to

their own safety, that it often happens that two or three

of them are killed at a shot.

An old black cock is in length twenty-two inches,

and weighs near four pounds. The bill is dusky; and
the plumage of the whole body black, glossed over the

neck and rump with a shining blue. The coverts of the

Wings are of a dusky brown; the inner coverts white;

the thighs and legs are covered with dark-brown feathers;

the toes resemble those of the former species. The fe-

male weighs only two pounds, and its length is one foot

six inches. The head and neck are marked with alter-

nate bars of dull rod and black; the breast with dusky
black and white; hut the last predominates. The back,

coverts of the wings, and tail, are of the same colours

as the neck, but tho red is deeper. The tail is slightly

forked. The feathers under the tail are white, marked
with a few bars of black and orange. The bird hatches
its young late in the summer. It lays from six to eight
eggs, of a dull yellowish-white colour, marked with num-
bers of very small ferruginous specks; and towards the
smaller end with some blotches of the same hue. See
Plate CXXXVIl. Nat. Hist. fig. 400.

3. The scoticus, red game, or moor fowl, is peculiar
to the British islands. The male weighs about nineteen
ounces; and is in length 15| inches. The plumage on the
head and neck is of a light tawny red; each feather is

marked with several transverse bars of black. The
back and scapular feathers are of a deeper red; and on
the middle of each feather is a large black spot; the
breast and belly are of a dull purplish brown, crossed
with numerous narrow dusky lines; the legs and feet are
clothed lo the wvy claws with thick soft white feathers.
The daws are whhish, very broad and strong. The fe-
male weighs onl\ fifteen ounces. The colours in general
are duller than those of the male. These birds pair in the
spring, and lay from six to ten eggs. The young brood
follow the hen the whule summer; in the winter they
join in flocks of foriy or fifty, and become remarkably
sh\ and wild; they always keep on the tops of the hills,
are scan ely ever found on the sides, and never descend'
in'., the valleys. Then- food is the mountain-berries and
tops of the heath.

-l. I he lagopus, white game, or ptarmigan, is fifteen
inches in leng h, and weighs nineteen ounces. Its plu-
mage is ul a pale brown or ash-colour, elegantl) crossed
or mottled with small dusky spots and minute bars; the
head and nerk who .road bars of biuck, mst-colotir, and
White; the belly and wings are while, but the shafts of the

greater quill-fealhers black. In the male, the grey colour

predominates, except on the head and neck, where there

is a great mixture of red, with bars of white. The fe-

males and young birds have a great deal of rust-colour

in them. The tail consists of sixteen feathers; the two

middle of which are ash-coloured, mottled with black,

and tipped with white; the two next black, slightly

marked with white at their ends, the rest wholly black:

the feathers incumbent on the tail are white, and almost
entirely cover it.

Ptarmigans are found in these kingdoms only on the

summit of the highest hills of the Highlands of Scotland,
of the Hebrides and Orkneys, and a few still inhabit the
lofty hills near Keswick in Cumberland, as well as the
mountains of Wales. They live amidst the rocks, perch-
ing on the grey stones, the general colour of the strata
in those exalted situations. They are very silly birds;

so tame as to bear driving like poultry; and, if provoked
to rise, take wi-y short flights, making a great circuit

like pigeons. Like the grouse, they keep in small packs;
but never, like those birds, take shelter in the heath, but
beneath loose stones. To the taste they scarcely differ
from a grouse.

II. Perdix, comprehends both the partridge and quail.
In England the partridge is a favourite delicacy at

the tables of the rich; and the desire of keening it to
themselves has induced them to make laws for its preser-
vation, no way harmonising with the general spirit of
English legislation.

The partridge seems to be a bird well known over all
the old continent. Their manners resemble thus" of
poultry in general; but their cunning and instinct'seera
superior to those oi the larger kinds. Perhaps, as they
live in the very neighbourhood of their enemies, they
have more frequent occasion to put their little arts in
practice, and learn by habit the means of evasion or
safety. Whenever therefore a dog or other formidable
animal approaches their nest, the female uses evervmeans to draw him away. She keeps just before him
pretends to be incapable of flying, just h d^
falls down belore him, but never goes off so far a* tr!
discourage her pursuer. At length, when she has drawnhim entirely aw ay from her secret treasure, she at oncetakes wing, and iairjy leaves him to gaze after her indespair. Alter the danger is over, and the do* with-drawn, she then caIs her young, who assemble at onceat her cry and follow where she leads them. TheJeare generally from ten to fifteen in a covey; and, if uZmolested, they live from fifteen to seventeen years

2. The coturnix, or common quail, is not above halfthe size ol the partridge. The feathers of the head areblack, edged with rusty brown; tha breast is of a nal^
yellowish red, spotted with black; the leathers on theback are marked with lines of pale yellow, and the lZ<
are of a pale hue. Except in the colours thus described
and the size, it every way resembles a par.ridge in si.aneand, except that it is a bird of passage, it is lii-i

P
,n

others of the poultry kind in its habits and nature
The quail seems to spread entirely throughout the oldworld but does not inhabit the new. It £ „b,e cdI -ashift its quarters according to the season, comi.J noKhward in spring, and departing south in aut.Vmn ,

vast flocks, like other migrating birds
" tSSJj^
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it comes in such vast quantities in Capri, that the bishop

of the island draws the chief part of his revenue from

them; hence he is called the quail-bishop. But this does

not stand alone; almost all the islands in the Archipe-

lago, on the opposite coasts, are at times covered with

these birds, and some of them obtain a name from this

circumstance. On the west coast of the kingdom of Na-
ples, within the space of four or five miles, a hundred

thousand have been taken in a day, which have been sold

for eight livres per hundred to dealers who carry them
for sale to Rome. Great quantities also sometimes

alight in spring on the coasts of Provence, especially

in the diocese of the bishop of Frejus, which is near the

sea, and appear, at their first landing, so much fatigued

that they are often taken by the hand.

With us they may be said not to be plenty at any
time. They breed with us, and the major part migrate

south in autumn; the rest only shift their quarters, as

they have been met with on the coasts of Essex, and in

Hampshire, in the winter season, retiring thence in Oc-
tober.

It feeds like the partridge, and, like that bird, makes
no nest, except a few dry leaves or stalks scraped toge-

ther may be called so, and sometimes a hollow on the

bare ground suffices. In this the female lays her eggs to

the number of six or seven, of a whitish colour, marked

with irregular rust-coloured spots: the young follow the

mother as soon as hatched, like young partridges. They
have but one brood in a year.

-Quail- fighting was a favourite amusement among the

Athenians. They abstained from the flesh of this bird,

deeming it unwholesome, as supposing that it fed upon

the white hellebore: but they reared great numbers of

them for the pleasure of seeing them fight; and staked

sums of money, as we do with cocks, upon the success

of the combat. Fashion, however, has at present changed

with regard to this bird: we take no pleasure in its cou-

rage, but its flesh is considered as a very great delicacy.

Quails are easily caught by a call: the fowler early in

the morning having spread his net, hides himself under it

among the corn; he then imitates the voice of the female

with his quail-pipe, which the cock hearing, approaches

with the utmost assiduity; when he has got under the

net, the fowler then discovers himself, and terrifies the

quail, who attempting to get away, entangles himself

the more in the net, and is taken.

TETRODON, a genus of fishes of the order nantes.

The generic character is, jaws bony, divided at the tip;

body roughened beneath; ventral fins wanting.

1. Tetrodon lagocephalus, hare tetrodon. The fishes

of this genus, of which there are 14 species, like thedio-

dons, have the power of inflating their body at pleasure,

by means of an internal membrane for that purpose,

and during the time of inflation the small spines dis-

persed over their sides and abdomen are raised in such

a manner as to operate as a defence against their enemies:

they are chiefly natives of the tropical seas, though
sometimes seen in the higher northern and southern lati-

tudes, and are supposed to live principally on the crus-

taceous and testaceous animals.
The present species grows to the length of about

twelve inches, and is of a thick form in front, the hinder
parts tapering suddenly towards the tail: the colour is

yellowish brown above, and whitish with a slight silvery
cast beneath. This species occasionally strays into the
northern latitudes, and has been taken according to
Mr. Pennant, about the British coasts, viz. near Pen-
zance in Cornwall. It has the power of inflating the
abdomen to a vast size: the Linnajan title seems to have
been given from a fancied resemblance which the fore
part of the head bears to that of a hare.

2. Tetrodon lineatus, lineated tetrodon. Length ten
or twelve inches: shape somewhat square, but when
inflated resembling that of the T. lagocephalus: whole
body beset with numerous small spines: colour grey on
the abdomen, with numerous, longitudinal, deep-brown
streaks: fins and tail as in the preceding species. Na-
tive of the Mediterranean and American seas: sometimes
found in the river Nile, where Hasselquist was assured
by the fishermen that on being taken the hands were
stung in the same manner as with nettles.

3. Tetrodon testudineus, tortoise-shell tetrodon. Length
two feet; shape lengthened; colour rufous-brown above,
marked by numerous round, pale-blue spots; beneath
blueish or ash-coloured, beautifully varied b> longitudi-
nal brown streaks: fins and tail bright ferruginous: the
whole, abdomen is furnished with numerous small spines,
which, when the animal is in a quiet state, are imbedded
in so many corresponding cavities in the skin; but are
elevated when the fish, on any alarm, distends its body.
Native of the Indian seas. The Linnsean name of this
fish is supposed to have been given from its tortoise-
like beak, but perhaps, with more propriety, from its

variegated skin.

4. Tetrodron ocellatus, ocellated tetrodon. Length six or
eight inches: shape thick, ovate, contracting suddenly to-

wards the tail: mouth slightly produced: colour dcep-sreen
above, gradually growing paler on the sides and abdo-
men, which are whitish. Native of the Indian seas, and
sometimes of the adjoining rivers, particularly those of

China and Japan. It is of an extremely poisonous na-

ture, if eaten without the greatest care in properly clean-

ing it before dressing, and is said sometimes to have
proved fatal in the short space of two hours. The symp-
toms, according to Rumphius, may be cured by the

timely administration of a vegetable which he calls rex
amaroris. The emperor of Japan prohibits his soldiers,

under very severe penalties, from eating this fish: the

rest of his subjects may, as Mr. Pennant observes, run
the risk of being poisoned with impunity.

TEUCRIUM, germander, of plants of the class didy-

namia, and order gymnospermia; and in the natural sys-

tem ranging under the 42d order, verticillatse. The co-

rolla has the upper lip divided into two parts beyond the

base, and divaricated where the stamina issue out.

There are 69 species, of which the scorodonia, scordi-

um, and chama;drys, are natives of Great Britain. 1.

The scorodonia, wood sage, or germander, is distinguish-

ed by leaves which are heart-shaped, serrated, and pe-

tiolated; by raccmi, which are lateral and ranged in one

row; and by an erect stem. The flowers are straw-co-

loured, and the filaments red. The plant has a bitter

taste, and smells like hops with a little mixture of gar-

lic. It is used in brewing in the isle of Jersey instead

of hops. 2. The srordium, or common water-german-

der, has creeping perennial roots, sending up many
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square, procumbent, or trailing stalks, branching dif-

fusely, and small reddish flowers. This plant was for-

merly considered as medicinal, but has now fallen into

disuse. It grows naturally in marshy places, in the isle

of Ely and other parts of England, and most parts of

Europe; and is sometimes admitted into gardens, in moist

places, for variety, and as a medical plant. 3. The
chamsedrys, or smaller creeping germander, has reddish

flowers, growing almost in a verticillius, or whorls,

round the stalk, three on each peduncle: appearing in

June and July. There are also some foreign species,

ornamental as green-house plants.

TEUTHIS, a genus of fishes of the abdominal order.

The generic character is, head truncate on the fore part;

gill-membrane five-rayed; teeth equal, rigid, approxi-

mate in a single row. There are two species, 1. The
hepatus, that inhabits Carolina and Amboina. 2. The
jarra, that takes its name from the place where it is

found.

TEUTONIC ORDER, a military order of knights,

established towards the close of the twelfth century, and

thus called as consisting chiefly of Germans or Teutons.

The origin, &c. of the Teutonic order is said to to be

this. The Christians, under Guy of Lusignan, laying

siege to Acre, a city of Syria, on the borders of the Holy
Land, some Germans of Bremen and Lubec, touched

with compassion for the sick and wounded of the army,
who wanted common necessaries, set on foot a kind of

hospital under a tent, which they made of a ship's sail,

and here betook themselves to a charitable attendance on

them. This excited a thought of establishing a third mili-

tary order, in imitation of the templars and hospitalers.

The design was approved of by the patriarch of Jerusa-

lem, the archbishops and bishops of the neighbouring

places, the king of Jerusalem, the masters of the temple

and hospital, and the German lords and prelates then in

the Holy Land, and pope Calixtus III. confirmed it by
his bull, and the new order was called the order of Teu-
tonic knights of the house of St. Mary at Jerusalem.

The pope granted them all the privileges of the temp-
lars and hospitalers of St. John, excepting that they were
to be subject to the patriarchs and other prelates, and
that they should pay tythe of what they possessed. The
officers of the Teutonic order, while in its splendour,

were the grand master, who resided at Marienburg; un-

der him were the grand commander; the grand marshal,
who had his residence at Koningsberg; the grand hos-

pitaler, who resided at Elbing; the draper, who took care
to furnish the habits; the treasurer, who lived at the

court of the grand master; and several commanders,
as those of Thorn, Culme, Brandenburg, Koningsberg,
Elbing, kc. They had also their commanders of parti-
cular castles and fortresses, advocates, proveditors, iu-

tendants of mills, provisions, flee. This order is now lit-

tle more than the shadow of what it formerly was, hav-
ing only three or four commanderies, scarcely sufficient

for the ordinary subsistence of the grand master and his
knights.

THALIA, a genus of plants of the class monandria,
and order monogynia; and in the natural sytem ranging
under the eighth order, scitamiiuie. The corolla it pen-
tapetalous and undulated; and the drupe has a unilocular

THE
kernel. There are two species, the gcniculata and can-

nseformis.

THALICTRUM, meadow rue, a genus of plants of

the class polyandria, and order polygynia; and in the

natural system ranging under the 26th order, niultisili-

quse. There is no calyx; the petals are four or five in

number, and the seeds are naked and without a tail-

There are 22 species; three of which are indigenous, the

flavum, minus, and alpinum. 1. Theflavum, or common
meadow-rue, has a leafy furrowed stalk, and a manifold

erect panicle. It has commonly 24 stamina, and from

ten to sixteen pistils. The root and leaves of this plant

dye a yellow colour, and cattle are fond of it. It grows
on the banks of some rivers. 2. The minus, or small

meadow-rue, has sexpartite leaves, and bending Mowers.

This plant is frequent in sandy soils and mountainous
pastures. 3. The alpinum, or alpine meadow rue, has a
very simple stalk, and almost naked; and a racemus sim-

ple and terminal. It is frequent on the sides of rivulets.

THALLITE, a stone found in the fissures of moun-
tains in Dauphiny, and on Chamouni, in the Alps. It

is sometimes amorphous, and sometimes crystallized.

The primitive form of its crystals is a rectangular prism,
whose bases are rhombs with angles of 1 14° 37', and 65°
23'. The most usual variety is an elongated four-sided

prism (often flattened), terminated by four-sided incom-
plete pyramids; sometimes it occurs in regular six-sided
prisms. The crystals are often very slender.

Its texture appears fibrous. Lustre 2. Glassy. Causes
single refraction. Brittle. Specific gravity 3.45 to 3.46.

Colour dark green. Powder white or yellowish green,
and feels dry. It does not become electric by heat. Be-
fore the blowpipe, froths, and melts into a black slag.

With borax melts into a green bead.
A specimen of thallite, analysed by Mr. Descotils, con-

tained.

37 silica

27 alumina
17 oxide of iron
14 lime

1.5 oxide of manganese

96.5
THASPIA, the deadly carrot, a genus of plants of

the class pentandria, and order digynia; and in the na-
tural system ranging under the 45th order, umbellataj.
Tbe fruit is oblong, and girt with a membrane. There
are six species; the villosa, foetida, asclepium, gargani-
ca, trifoliata, and polygami. The roots of the foetida
were formerly ordered in medicine, but are now entire-
ly disused; a small dose operating with extreme violence
both upwards and downwards.
THEA, the tea-tree, in botany, a genus of the class

and order polyandria monogynia. The corolla is six or
nine-petalled;the calyx five or six leaved; the capsule tri-
coccous. There are two species, or at least principal va-
rieties; the viridis or green, and the bohea, which again
admit of various subdivisions or varieties. There is, bow-
ever, much uncertainty on this point. The country of
which the tea plant is a narive,is hidden from the explor-
ing eye of the philosopher; it is jealous of Europeans,
and seldom gives them an opportunity of study ine its pro-
ductions. v ° F
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The tea plant is a native of Japan, China, and Ton-
quin, and has not, as fur us we can learn, been found
growing- spontaneously in any other part of the world.
Sir Charles Thunbcrg, one of the most distinguished pu-
pils of Linnaeus, who resided sixteen months in Batavia
and Japan, has given a full botanical description of the
tea plant; and having classed it in the same manner as
his master, says exprcssely that it has only one style.
Several of the British botanists, on the other hand, refer
it to the order of trig) nia; deriving their authority from
a plant in the duke of Northumberland's garden at Sion-
house, which had three styles.

Linnaeus says that there are two species of the tea plant;
the boliea, the corolla of which has six petals; and the
viridis, or green tea, which has nine petals. Thunberg
makes only one species, the bohea, consisting of two va-
rieties: the one with broad and the other with narrow
leaves. This botanist's authority is decisive respecting
the Japanese tea plants; but as China has not yet been
explored, we cannot determine what number of species
there are in that country. The tea-tree, however, is now
common in the botanical gardens in this country; and it

is evident that there arc two species, or, at least, perma-
nent varieties of it: one with a much longer leaf than the
other, which our gardeners call the green tea; and the
other with shorter leaves, which they call the bohea.
The green is by much the hardiest plant, and with very
little protection will bear the rigour ofour winters. Messrs.
Loddriges, of Hackney, have now several large plants of
it in the open ground, which they only cover with mats
in hard frost. It is chiefly propagated in this country
by layers. See Plate CXXXVII. Nat. Hist. fig. 400.

This plant delights in valleys, and is frequent on the
sloping sides of mountains and the banks of rivers, where
it enjoys a southern exposure. It flourishes in the north-
ern latitudes of Pekin as well as round Canton; but at-
tains the greatest perfection in the mild temperate re-
gions of Nankin. It is said only to be found between the
30th and 45th degree of north latitude. In Japan it is

planted round the borders of fields, without regard to the
soil; but as it is an important article of commerce with
the Chinese, whole fields are covered with it, and it is by
them cultivated with care. The abbe' Rochen says, it

grows equally well in a poor as in a rich soil; but that
there are certain places where it is of a better quality.
The tea which grows in rocky ground is superior to that
which grows in a light soil; and the worst kind is that
which is produced in a clay soil. It is propagated by
seeds; from six to twelve are put into a hole about five

inches deep, at certain distances from each other. The
reason why so many seeds are sown in the same hole is

said to be, that only a fifth part vegetate. Being thus

sown, they grow without any other care. Some, how
ever, manure the land, and remove the weeds; for the
Chinese are as fond of good tea, and take as much pains
to procure it of an excellent quality, as the Europeans do
to procure excellent wine.
The leaves are not fit for being plucked till the shrub

is of three year's growth. In seven years it rises to a
man's height; but as it then bears but few leaves; it is cut
down to the stem, and this produces a new crop of fresh
shoots the following summer, every one of which bears
nearly as many leaves as a whole shrub. Sometimes the

plants are not cut down till they are ten years old. We are
informed by Kasinpfep, that there are three seasons i„
which the leaves are collected in the isle of Japan, from
which the tea derives different degrees of perfection.
The first gathering commences at the end of February

or beginning of March. The leaves are then small, ten-
der, and unfolded, and not above three or four davs old-
these arc called ficki-tsiaa, or "tea in powder," because
it is pulverised; it is also called imperial tea, being <rene
rally reserved for the court and people of rank; and soine-
times also it is named bloom tea. It is sold in China
for 20d. or 25. per pound. The labourers employed in
collecting it do not pull the leaves by handfuils. but pic!;
them up one by one, and take every precaution that theymay not break them. However long and tedious this
labour may appear, they gather from four to ten or fif-
teen pounds a day.

The second crop is gathered about the end of March
or beginning of April. At this season part of then- leaves
have attained their full growth, and the rest are not above
half their size. This difference does not, however, pre-
vent them from being all gathered indiscriminately. They
are afterwards picked ami assorted into different parcels,
according to their age and size. The youngesi, which
are carefully separated from the rest, are often sold for
leaves of the first crops, or for imperial tea. Tea gath-
ered at this season is called too-tsiaa, or " Chinese "tea,"
because the people of Japan infuse it, and drink it after
the Chinese manner.

The third crop is gathered in the end of May, or in
the month of June. The leaves are then verv numer-
ous and thick, and have acquired their full growth. This
kind of tea, which is called ben-tsiaa, is the coarsest of
all, and is reserved for the common people. Some of
the Japanese collect their tea only at two seasons of the
year, which correspond to the second and third already,
mentioned: others confine themselves to one general ga-
thering of their crop, towards the month of June: how-
ever, they always form afterwards different assortments
of their leaves.

An infusion of tea is the common drink of the Chinese;
and indeed, when we consider one circumstance in their
situation, we must acknowledge that Providence has dis-
played much goodness in scattering this plant with so much
profusion in the empire of China. The water is said to be
unwholesome and nauseous, and would therefore, per-
haps, without some corrective, be unfit for the purposes
of life. The Chinese pour boiling water over their tea,
and leave it to infuse, as we do in Europe; but they drink
it without any mixture, and even without sugar. The
people of Japan reduce theirs to a fine powder, which
they dilute with warm water until it has acquired the con-
sistence of thin soup. Their manner of serving tea is

as follows: They place before the company the tea-equi-
pages, and the box in which this powder is contained;
they fill the cups with warm water, and taking from the

box as much powder as the point of a knife can contain,
throw it into each of the cups, and stir it with a tooth-

pick until the liquor begins to foam; it is then presented to

the company, who sip it while it is warm. According to

Du Halde, ibis method is not peculiar to the Japauesc; it

is ajso used in some of the provinces of China,
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The first European writer who mentions tea ifl Gio-

vanni Botero, an eminent Italian author, who published

a treatise about the year 1590, of the causes of the mag-

nificence and greatness of cities. He does not indeed

mention its name, but describes it in such a manner that

it is impossible to mistake it. " The Chinese (says he)

have a herb out of which they press a delicate juice,

which serves them for drink instead of wine; it also pre-

serves their health, and frees them from all those evils

which the immoderate use of wine produces among us."

Tea was introduced into Europe in the year 1610 by

the Dutch East India company. It is generally said, that

it was first imported from Holland into England, in

1606, by the lords Arlington and' Ossory, who brought

it into fashion among people of quality . But it was used

in coffee-houses before this period, as appears from an

act of parliament made in 1660, in which a duty of 8d.

w as laid on every gallon of the infusion sold in these

places. In 1666 it was sold in London lor 60s. per pound,

though it did not cost more than 2s. 6d. or 3s. 6d. at

Batavia. It continued at this price till 1707. In 1715

green tea began to be used; and as great quantities were

then imported, the price was lessened, and the practice

of drinking tea descended to the lower ranks. Ln 1720

the French began to send it to us by a clandestine com-
merce. Since that period the demand has been increas-

ing yearly, and it has become almost a necessary of life

in several parts of Europe, and among the lowest as well

a- the highest ranks.

The following table will give an idea of the quantity

of tea imported annually into Great Britain and Ireland

since 1717:

From 1717 to 1726 - 700,000 lb.

1732 to 1742 - 1,200,000
1755 near - 4,000,000
1766 - 6,000,000

1785 about - 12,000,000

1794 from - 16 to 20,000,000

Besides ihese Immense quantities imported into Bri-

tain and Ireland, much has been brought to Europe by
other nations. In 1766 the whole tea imported into Eu-
rope from China amounted to 17 millions of pounds: in

1785 it was ((imputed to be about 19 millions of pounds.

In this count 1 y teas are generally divided into three

kinds of green, and five of bohea: the former are, 1. Im-
perial or bloom tea, with a large loose leaf, light green
colour, and a faint delicate smell. 2. Hyson, so called

from the name of the merchant who first imported it; the

leaves of which are closely curled and small, of a green
colour, verging to a blue. 3. Singlo tea, from the name
of the place where it is cultivated. The boheas are, 1.

Souchong, which imparts a yellow-green colour by in-

fusion. S. Camho, so called from tiie place where it is

made: a fragrant tea, with a violet smell; its infusion
pale. S. long;), which lias a larger leaf than the pre-
ceding, and its infusion somewhat deeper, resembling
common bohea iii the colour of the leaf. 4. Pekoe tea;
this is known by the appearance of small white flowers
mixed with it. 5. Common bohea, whose leaves are of
one colour. There are other varieties, particularly a
kind nf green tea, dune, up in roundish bails, called gim-

let 1. -a.

T11EATIXES, a religious order in the Romish

THE
church, so called from their principal founder John Peter

Caraffa, then bishop of Theatc, or Chieti, in the king-

dom of Naples, and afterwards pope, under the name ot

Paul IV.

THEFT, in law, an unlawful felonious taking away

another man's moveable and personal goods, against the

owner's will, with intent to steal them. It is divided into

theft or larceny, properly so called, and petit theft, or

petit larceny; the former whereof is of goods above the

value of 12c/. and is deemed felony; the other, which is

of goods under that value, is not felony. See the articles

Felony and Larceny.
THEFTBUTE, the receiving a man's goods again

from a thief, or other amends, by way of composition,

and to prevent prosecution, that the felon may escape

unpunished; the punishment whereof is fine and impri-

sonment.
r

l HELIGONUM, a genus of plants of the class mo-
noecia, and order polyandria; and in the natural system

ranging under the 53d order, scabridoe. The male calyx

is bifid; there is no corolla; the stamina are generally 12.

The female calyx is also bifid; there is no corolla; only

one pistil; the capsule is coriaceous, unilocular, and mo-
nospermous. There is only one species, thecynocrambe,
which is indigenous in the south of Europe.
THEOBliOMA, a genus of plants of the class polya-

delphia, and order decandria; and in the natural system
ranging under the 37th order, columniferse. The calyx
is triphyllous; the petals, which are five in number, arc

vaulted and two-horned; the ncctarium is pentaphyllous-

and regular; the stamina grow from the nectarium, each
having five antherse, see plate CXXXV1I. Nat. Hist. fig.

402. There is one speciee, viz.

The cacao, or chocolate-tree, which we shall describe

in the words of Dr. Wright: " In all the French and
Spanish islands and settlements in the warmer parts of
America, the chocolate-tree is carefully cultivated. This
was formerly the case also in Jamaica, but at present we
have only a few straggling trees left as monuments of our
indolence and bad policy. This tree delights in shady
places and deep valleys, it is seldom above 20 feet high.
The leaves are oblong, large, and pointed. The flowers
spring from the trunk and large branches; they are small,
and pale red. The pods are oval and pointed*. The seeds
or nuts are numerous, and curiously stowed in a white
pithy substance. The cocoa- nuts' being gently parched
in an iron pot over the fire, the external covering sepa-
rates easih. The kernel is levigated on a smooth stone;
a little arnotto is added, and with a few drops of water
is reduced to a mass, and formed Into rolls of one pound
each. This simple preparation of chocolate is the most
natural, and the best. It is in daily use in most families
in Jamaica, and seems well adapted for rearing of chil-d*» »
ren.

THEODOLITE, a mathematical instrument much
used in surveying, for the taking of angles, distances, &c.

It is made variously, several persons having their se-
veral waya of contriving it, each supposed to be more
simple and portable, or more accurate and expeditious,
than others.

The following is a description of one of the most use-
ful, and for a more particular account of some of its pe-
culiar parte we refer to the article Level: The three
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staves, sec Plate CXXXV. Miscel. fig. 236, whereby it is

supported, screw into bell-metal joints by brass ferules at
top, which are moveable between brass pillars fixed in
a strong brass plate; in which, round the centre, is fixed
a socket with a ball moveable in it, and upon which the
lour screws press that set the limb horizontal. Next
above is such another plate, through which the said screws
pass, and on which round the centre is fixed a frustum
of a cone of bell-metal, whose axis, being connected with
the centre of the ball, is always perpendicular to the

limb, by means of a conical brass ferule fitted to it,

whereon is fitted the compass- box, and on it the limb,

which is a strong bell-metal ring, whereon are move-
able three brass indexes, in whose plate are fixed four

brass pillars, that joining at top, hold the centre-pin

of the bell-metal double sextant, whose double index is

fixed in the centre of the same plate. Within the

double sextant is fixed the spirit level, and over it the

telescope.

The telescope is a little shorter than the diameter of

the limb, that a fall may not hurt it: yet it will magnify
as much, and show a distinct object as perfect, as most
of treble its length: in its focus are very fine cross wires,

whose intersection is in the plane of the double sextant;

this was a whole circle, and turned in a lathe to a true

plane, and is fixed at right angles to the limb; so that

whenever the limb is set horizontal (which is readily

done by making the spirit-tube level over two screws,

and the like over the other two) the double sextant and
telescope are moveable in a vertical plane, and then every

angle taken on the limb (though the telescope is never

so much elevated or depressed) will be an angle in the

plane of the horizon, and this is absolutely necessary in

plotting an horizontal plane.

THEOPHRASTA, in botany, a genus of thepentan-

dria monogynia class of plants, with ,a monopetalous

campanulated petal, semiquinquefid at the limb: the fruit

is a large, globose, unilocular capsule, containing a great

many roundish seeds. There are two species, shrubs of

the West Indies.

THEOREM, a proposition which terminates in theory,

and which considers the properties of things already

made or done. Or a theorem is a speculative proposition,

deduced from several definitions compared together.

Thus, if a triangle is compared with a parallelogram

standing on the same base, and of the same altitude;

and partly from their immediate definitions, and partly

from other of their properties already determined, it is

inferred that the parallelogram is double the triangle;

that proposition is a theorem.

Theorem stands contradistinguished from problem,

which denotes something to be done or constructed, as a

theorem proposes something to be proved or demon-

strated.

There are two things to be chiefly regarded in every

theorem, viz. the proposition and the demonstration. In

the first is expressed what agrees to some certain thing,

under certain conditions, and what does not. In the

latter, the reasons are laid down by which the under-

standing cornes to conceive that it does or does not agree

to it.

Theorems are of various kinds; as,

Universal theorem, is that which extends to any

THE
quantity without restriction, universally, as this; that
the rectangle or product of the sum and difference of
any two quantities, is equal to the difference of their
squares.

Particular theorem, is that which extends only to a
particular quantity, as this; in an equilateral rectilinear
triangle, each angle is equal to 60 degrees.

Negative theorem, is that which expresses the impossibi-
lity of any assertion, as that the sum of two biquadrate
numbers cannot make a square number.

Local theorem, is that which relates to a surface as
that triangles of the same base and altitude are equal.

Plane theorem, is that which relates to a surface that
is rectilinear, or bounded either by the circumference of
a circle; as that all angles in the same segment of a
circle are equal.

Solid theorem, is that which considers a space termi-
nated by a solid line; that is, by any of the three conic
sections; as this: that if a right line cuts two asymptotic
parabolas, its two parts terminated by them shall be
equal.

Reciprocal theorem, is one whose converse is true* as
that if a triangle has two sides equal, it has also two
angles equal: the converse of which is likewise true,
viz. that if the triangle has two angles equal, it has also
two equal sides,

THERMOMETER. A glass vessel filled to a cer-
tain degree with a liquid, for the purpose of showing
the expansions of that liquid in different temperatures,
or for the purpose of showing the temperature by the

corresponding expansion of that liquid, is called a ther-

mometer; i. e. a measure of the temperature.
The fluids mostly used for thermometers, are eitl.er

mercury or spirit of wine; the latter of which is gene-
rally tinged red, by means of cochineal, or Brazil wood,
&c. for the purpose of rendering it more visible; hence
they are denominated the mercurial thermometer, and
the spirit thermometer. Other fluids, on account of their

clamminess, or of their great irregularity of expansion,
are not useful for thermometers.

The most proper and the most useful shape for ther-

mometers, is that of a long tube with a narrow bore,

and with a globular cavity at one extremity (see Plate

CXXXV. Miscel. fig. 237). The cavity of the bulb C,

and part of the tube, as far, for instance, as A, are filled

with the fluid: the rest of the tube is either partly, or

quite, exhausted of air; and the end B of the tube is her-

metically sealed; viz. perfectly closed by melting the ex-

tremity of the tube at the flame of a candle or lamp, ur-

ged by means of a blow pipe.

When the bulb C is heated, the mercury, or the spirit

of wine, is expanded; and not being able to extend itself

any other way, all the increment of bulk is manifested

in the tube, viz. the surface A of the fluid will rise con-

siderably into the tube. On the other hand, when the

bulb C is cooled, the fluid contracts, and its surface A
descends. It is evident that, csetaris paribus, the larger

the bulb is, in proportion to the diameter of the cavity

of the tube, or the narrower the latter is in proportion

to the former, the greater will the motion of the surface

A be in the tube. But it must be observed, that when the

bulb is very large, the thermometer will not easily ar-

rive at the precise temperature of any place, wherein it
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maybe situated. Some persons, in order to give the bulb

a greater surface, and of course to render it more capa-

ble of readily attaining a given temperature, have made
it not globular, but cylindrical (which shape was adopt-

ed by Fahrenheit), or flat, or bell-like, Ate; but those

shapes are improper, because they arc liable to be alter-

ed by the varying gravity of the atmosphere, consequent-

ly those thermometers cannot be accurate.

If a thermometer is heated suddenly, as when the bulb

C is immerged in hot water, the surface A of the fluid

in it will be seen to descend a little, and instantly after

will be seen to rise; the reason of which is, that the heat

of the water enlarges the glass first, and is then commu-
nicated to the fluid, &.C. On the contrary, if the bulb of
a thermometer is cooled suddenly, the surface A of the

flnd will first rise a Utile, and then will descend; because
the cold contracts the glass alone at first, and afterwards
contracts the fluid.

Ice is melted by a certain invariable degree of tem-
perature; and water freezes at about the same tem-
perature; therefore, if the bulb C of a mercurial ther
moinetcr is placed in melting ice, or melting snow, and
a mark is mule on the outside of the tube, even with the

surface of the fluid, as at D; that mark is called the

freezing-point, though in fact it is the melting-point of

ice; the freezing-point of water being not so constant.

If the bulb of a thermometer is placed in boiling water,
and a mark is made on the glass tube, even with the sur-
face of the fluid within, as at E, that mark is called the

boiling-point; for in an open vessel, and under the same
atmospherical pressure, which is indicated by the baro-

meter, water constantly boils at the same temperature,

and an increased fire will force it to evaporate faster,

but will not raise its temperature. Those points being

ascertained, if the length of the tube from D to E is di-

vided into an\ number of equal parts, those parts will be

t!
1 n degrees of the thermometer, or the degrees of heat,

indicated by the corresponding expansions of the fluid

within the thermometer. And the same degrees, or equal

divisions, may be continued below D and above E, in

order to show the degrees of temperature below the

freezing, and above the boiling, point.

Those two unalterable points of temperature, viz. the

former where ice becomes water, and the second where
water becomes vapour, have been universally adopted
by the various constructors of thermometers for the gra-

du ition of those instruments; but the space between them
has been divided differently by different persons, and
this difference gives the different names of thermome-
ters, or rather of their graduations; such as Reaumur's
thermometer, Fahrenheit's thermometer, 6c-. Reaumur
divides the space between the abovetnentioned two points,
into so equal parts or degrees; placing the o at freezing,
and the 80th degree at the boiling punt. Fahrenheit di-

vi s it into 180 degrees or equal parts, but he places
tli ') thirty-two degrees below the freezing-point U; so
tlr the freezing-poiut is at 32, and tiic boiling-point E
is .(i 12 degrees.

p persons have adopted other divisions, which
have been suggested by supposed advantages or fanciful
ideas.

M»st of those graduations are at present out of use,
VOL. in. «9

but they arc to he met with in various, not very recent,

publications; we have therefore thought it necessary to

set them down in the following table, which contains,

1st. The name of the person or society that has used
each particular division; 2dly. The degree which has

been placed, by each of them, against the freezing-point;

Sdly. The degree which has been placed against the boil-

ing-point; and, 4thly. The number of degress lying be-

tween those two points.

e be
«j s

z S.s
_o V o
.• n.*

S52

Fahrenheit's, which is gene-

rally used in Great Britain. It

is also used throughout this

work, unless some other is men-
tioned

Reaumur's, which is general-

ly used in France and other
parts of the continent

Celsius's, which has been used
chiefly in Sweden, hence it is al-

so called the Swedish thermome-
ter. It has been lately adopted
by the French chemists', under
the name of centigrade thermo-
meter
The Florentine thermometers,

which were made and used by the

members of the famous academy
deV Cimento, being some of the
first instruments of the sort,

were vaguely graduated, some
having a great many more de-
grees than others. But two of
their most common graduations
seem to he

The Parisian thermometer,
viz. the ancienne thermometre of
the Academy of Sciences, seems
to have been graduated nearly
thus,

Dc la Hire's thermometer,
which stood in the observatory
at Paris above sixty years, was
graduated thus,

Amanton's
Poleni's

De Lisle's thermometer is

graduated in an inverted order
Sir Isaac Newton's
Hates's

The Edinburgh thermometer,
formerly used, seems to have
been graduated thus,

Freezing
point.

Boiling-

point.

32 212

80

100

r so

1 13|

174

81|

25 239

28

5U
47 3

1991

7>

1

150

34

IG3

8* 47

180

80

100.

154

68f

214

I7U
21|
1 S 6
1

Tff

150

1

1G3

IS*
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scale of Reaumur, F those of Fahrenheit, and S those
of the Swedish thermometer.

1. To convert the degrees of Reaumur into those of

Fahrenheit;
B

+ 32 = F.

2. To convert the degrees of Fahrenheit into those of

Reaumur;
(F— 32) < 4

= R.

6. To convert Reaumur's degrees into Swedish;

3. To convert the Swedish degrees into those of Fah-
s x 9

renheit; —— + 32 = F.
o

4. To convert Fahrenheit's into Swedish; - -—

= S.

5. To convert Swedish degrees into those of Reaumur;
S X 4 n

5

R v 5

= s.

To such readers as are unacquainted with the algebraic

expression ot arithmetical formula, it will be sufficient

to express one or two of these in words, to explain their

use: l. Multiply the degree of Reaumur by 9, divide the

product by 4, and to the quotient add 32, the sum ex-

presses the degree on the scale of Fahrenheit. 2. From
the degree of Fahrenheit subtract 32, multiply the re-

mainder by 4, and divide the product by 9, the quotient

is the degree according to the scale of Reaumur, &c.

Thermometers have been made of a great variety of

shapes and sizes, suitable to the different purposes for

which they were intended.

Thermometers for showing the temperature of the at-

mosphere, need not have their scales much extended; it

is more than sufficient if we go as high as 120°. The
lower degrees may be carried down as low as may be

necessary for the cold of any particular climate. The
mercurial thermometer needs not be graduated lower

than 40° below 0, because at about ihat degree mercury

ceases to be a fluid.

The spirit thermometer may be graduated lower if

necessary. We shall here just mention, that, for reasons

which will be noticed hereafter, if a mercurial thermo-

meter and a spirit thermometer are both graduated ac-

cording to the above-mentioned directions, the two ther-

mometers will not, in their usual indications of the same

temperatures, point to the same degrees.

The degress of thermometers may be delineated on

metal, or wood, or paper, or ivory, &c. but such sub-

stances should be preferred for the scales of thermome-

ters, as are not apt to be lent or shortened, or otherwise

altered by the weather, especially when the instruments

are not defended by a glass case, or by a box with a glass

The bulb of the thermometer must be clean and colour-

less* since coloured surfaces are apt to be partially heat-

ed by a strong light. The ball of the thermometer ought

not to he in contact with the substance of the scale, lest it

should be influenced by the temperature of that sub-

stance.
2

Thermometers which are to he situated in the open
air out of the house, must be at some distance (at least
a foot) from the wall, and where the light ot i| )(

.
, u

may not fall directly upon them. Big. 238 repres< nts a
thermometer of the most usual shape iudependant of the
case.

For chemical purposes, the bulb and part of the tube
of the thermometer, must project some way below the
scales, in order that they may be placed in liquids, mix-
tures, &c.

For other purposes, as for botanical observations
hot-houses, brewing-manufactories, baths, &c, the ther-
mometer must be made longer, or shorter, or narrower
or particular directions must be added to the scales, &c
but we shall not take any farther notice of those fluctu-
ating varieties of shape only.

It is necessary, however, to describe a sort of thermo-
meters which have been constructed for a particular pur-
pose; namely for showing the highest degree of heat or
of cold which has taken place during the absence o, the ob-
server; as for instance, in the course of the night, or in the
hottest part of the day, or even during a whole season.
Tnermometers for this purpose have been contrived

differently by various ingenious persons, as by Bernou-
ilh. Kroft, lord Charles Cavendish, &c. but the best of
them, which however is not without faults, and of course
is in need of improvements, was contrived by Mr. James
Six, and is described in the 72nd vol. of the Philosophi-
cal Transactions. Fig. 239 exhibits this instrument,
but divested of the scale and frame; ab is a tube of thin

glass, about 16 inches long, and T
'
F of an inch in diame-

ter; c d efg h, a smaller tube with the inner dameter, about

-5-V
joined to the larger at the upper end 6, and bent

down, first on the left side, and then, after descending
two inches below a b, upwards again on the right, in the
several directions cde.fgh, parallel to, and one inch
distant from it. On the end of the same tube at h, the

inner diameter is enlarged to half an inch from h to 5,

which is two inches in length. This glass is tilled with
highly rectified spirit of wine, to within half an inch of

the end i, exrepting that part of the small tube from <ito

g, which is filled with mercury. From a view of the

instrument in this state, it will readily be conceived,
that when the spirit in the large tube, which is the bulb of

the thermometer, is expanded by heat, the mercury in the

small tube on the left side will be pressed down, and conse-

quently cause that on rhe right side to rise; on the contrary,

when the spirit is condensed by cold, the reverse will bap-
pen, the mercury on the left side will rise as that on the

right side descends. The scale, therefore, which is Fah-
renheit's, beginning withO, at the top of the left side, has

th degrees numbered downwards, while that at the right

side, beginning with Oat the bottom, ascends. The divi-

sions are ascertained, by placing this thermometer with

a good standard mercurial one in water, gradually heat-

ing or cooling, and marking the divisions of the new
scale at every 5°. The method of showing how high

the mercury had risen in the observer's absence, is ef-

fected in the following manner: Within the small tube

of the thermometer, above the surface of the mercury on
either side, immersed in the spirit of wine, is placed a

small index, so fitted as to pass up and down as occa-

sion may require; that surface of -the mercury which
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rises, carries up the index with it, which index does not

return with the mercury when it descends; but, by re-

maining fixed, shows distinctly, and very accurately,

bow high the mercury had risen, and consequently what

degree of heat or cold hid happened. Fig. 240 repre-

sents these indexes drawn larger than the real ones, to

render it more distinct; a is a small glass tube | of an

inch long, hermetically sealed at each end, inclosing a

piece of steel wire nearly of the same length; at each end

c d, is fixed a short piece of a tube of black glass, of

such a diameter as to pass freely up and down within

the small tube of the thermometer. The lower end,

floating on the surface of the mercury, is carried up

with it when it rises; while the piece at the upper end,

being of the same diameter, keeps the body of the index

parallel to the sides of the thcrmometrical tube. From
the upper end of the body of the index at 0, is drawn a

spring of glass to the fineness of a hair, about | of an

inch in length, which being set a little oblique, presses

lightly against the inner surface of the tube, and pre-

vents the index from following the mercury when it des-

cends, or being moved by the spirit passing up or down,
or by any sudden motion given to the instrument by the

hand or otherwise; but at the same time the pressure is

so adjusted, as to permit this index to he readily carried

up by the surface of the rising mercury, and downwards
whenever the instrument is to be rectified for observa-

tion. To prevent the spirit from evaporating, the tube

at the end i is closely sealed.

This instrument in its frame must be secured against

the wall out of doors, to prevent its being shaken by
violent winds. " Towards evening," says Mr. Six,

« I usually visit my thermometer, and see at one view,

by the index on the left side, the cold of the preceding
night; and by that on the right, the heat of the day.

These I minute down, aud then apply a small magnet to

that part of the tube against which the indexes rest, and
move each of them down to the surface of *he mercury;
thus, without heating, cooling, separating, or at all dis-

turbing the mercury, or moving the instrument, may
this thermometer, without a touch, be immediately rec-

tified for another observation."

The common contrivance for a self-registering ther-

mometer, now sold in most of the London shops, con-
sists simply of two thermometers, one mercurial and the

other of alcohol (fig. 243), having their stems horizontal;

the former has for its index a small bit of magnetical
steel wire, and the latter a minute thread of glass, having
its two ends formed into small knobs by fusion in the
flame of a candle.

The magnetical bit of wire lies in the vacant space
of the mercurial thermometer, and is pushed forward by
the mercury whenever the temperature rises, and pushes
that fluid against it; but when the temperature falls and
the fluid retires, this index is left behind, and conse-
quently shows the maximum. The other index, orbit
of glass, lies in the tube of the spirit thermometer im-
mersed in the alcohol; and when the spirit retires by de-
pression of temperature, the index is carried along with
it in apparent contact with its interior surface; but on
increase of temperature the spirit goes forward and
leaves the index, which therefore shows the minimum
of temperature since it was set. As these indexes mere-

ly lie in the tubes, their resistance to motion is altogeth-

er inconsiderable. The steel index is brought to the

mercury by applying a magnet on the outside ofthe tube,

and the other is duly placed at the end of the column of

alcohol by inclining the whole instrument.

The operation of this instrument has been thus ex-

plained: Whcti the surface of the column of spirit is

viewed by a magnifier, it is seen to have the form of a

concave bemisphere, which shows that the liquid is at-

tracted by the glass. The glass in that place is conse

quently attracted in the opposite direction, by a force

equal to that which is so employed in maintaining that

concave figure; and if it was at liberty to move, it would

be drawn back till the flat surface was restored. Let us

suppose a small stick or piece of glass to be loose within

the tube, and to protrude into the vacant space beyond

the surface of the alcohol. The fluid will be attracted

also by the glass, and form a concave between its sur-

face, and that of the bore of the tube. But the small in-

terior piece beitig quite at liberty to move, will be drawn
towards *he spirit so long as the attractive force posses-

ses any activity; that is, so long as any additional fluid

hangs round the glass; or, in other words, until the end
of the stick of glass is even with the surface. Whence it is

seen that the small piece of glass will be resisted, in any
action that may tend to protrude it beyond the surface
of the fluid: and if this resistance is greater than the

force required to slide it along in the tube (as in fact it

is), the piece must be slided along as the alcohol con-
tracts; so as always to keep the piece within the fluid.

And this fact is accordingly observed to take place.

It might at first sight be imagined that equal incre-
ments of heat would cause fluids to expand equably; viz.

that if the heat is increased gradually by one degree,
two degrees, three degrees, kc. the fluid thus heated
would expand its bulk by a certain quantity, then by
twice that quantity, three times that quantity, and so
on. But this is not the ease, and every fluid seems to
follow a particular law of expansion.
Mercury seems to expand more equably than any

other fluid. Yet its increments of bulk are not quite
proportional to the increments of heat. With other flu-

ids the irregularity of expansion is very considerable.
One cubic inch of mercury, or one measure whatever

of it, at 32° of temperature, when heated to the tempera-
ture of boiling water, viz. at 212<>, will be found increas-
ed in bulk by the quantity 0.01836. This fluid metal
boils and becomes a vapour at 600° of Fahrenheit's ther-
mometer, and it becomes a solid at — 40°; viz. 72° be-
low melting ice. Below that point, viz. — 40°, it con-
tracts irregularly.

Spirit of wine boils at about 180° and the purest pro-
bably never freezes. When brandy, or a mixture of
water and spirit, freezes, it is the water that becomes
solid, but the spirit will be found collected together in
one or more bubbles, in some part of the ice.

From all that has been said with respect to the expan-
sion of fluids, it appeals that, on account of the great
irregularity of the rate of expansion, mercury and spirit
of wine are the only two fluids which can he used for
thermometers; observing that some compensation must
be made in the scale of the spirit thermometer, in order
to make it correspond with the scale of the mercuric
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thermometer. But the mercurial thermometer cannot

Indicate a temperature higher than 600. Hence various

ingenious persons have endeavoured to contrive instru-

ments capable of indicating the higher degrees of heat,

which would be of great use in philosophy, chemistry,

and various arts; but the only useful contrivance of this

sort was made by the lute Mr. Wedge wood. 'This inge-

nious gentleman applied to the measuring of high de-

grees of heat, a singular property of argillaceous bodies,

a property which obtains more or less in every kind of

them, as far as has been examined. This property is,

that an argillaceous substance, when exposed to fire, is

diminished in bulk by it, nor does the bulk increase

again after cooling; and this diminution of bulk is pro-

portionate to the degree of heat to which the substance

has been exposed.

This property may seem to be a deviation from the

general rule, viz. that heat expands all sorts of bodies,

and that a diminution of heat enables them to contract

their dimensions; but in this case it must be considered

that the clav pieces contract and remain contracted, be-

cause some "substance, viz. water and an aeriform fluid,

is separated from them by the action of the fire.

Mr. Wedgewood's thermometer, or apparatus for

measuring the high degrees of heat, consists of small

pieces of clay of a determined length, which are to be

placed in the furnace, crucible, &c. whose degree of heat

is to be ascertained; and of a gauge to measure the con-

tracted dimensions of the clay pieces, after they have

been exposed to the fire.

Fig. 241 represents the gauge, which is either of brass

or of porcelain. Fig. 242 represents a section of the

same; and the letters refer to the like parts in both

figures. EFGH is a smooth flat plate; AC, BD, are

two rulers or flat pieces, a quarter of an inch thich; and

fixed fast upon the plate, so as to form a converging ca-

nal ABCD, whose width at CD is three-fifths of the

width at AB. The whole length of the canal from AB to

CD, is divided into 240 equal parts, and -the divisions

are numbered from the wider end. It is evident that if a

body, so adjusted as to fit exactly the wider end of this

canal, is afterwards diminished in its bulk by the action

of fire (as the thermometrical pieces which will be des-

cribed in the next paragraph), it may then be passed fur-

ther in the canal, and more so according as the dimi-

nution is greater.

The thermometrical pieces are small cylinders of clay,

a little flattened on one side. They are nearly as much

in diameter as they are in length. When one of these

pieces is to be used, it is proper to measure it first by

placing it in the gauge at AB; for sometimes the pieces

are of a few degrees larger or smaller than the distance

AB, which excess or defect being ascertained, must af-

terwards be allowed for. P represents one of these pie-

ces setin the gauge for measurement.

The piece is then placed in the furnace, or crucible; and

if it is taken out either at the end of the operation, or at

any period, and, when grown cold, is measured by slid-

ing it as far as it will go, into the canal of the gauge, the

number of divisions against the place where it stops will

show the contracted dimensions of the piece, and of

course the degree of heat to whrrh it has been exposed.

It will be found that these pieces will go very little be-

yond in the canal, if they have hern exposed to a visi-

ble red heat; will go to 27° if they have been exposed to

the heat in which copper melts; to about 90° if exposed
to the welding-heat of iron; about 160 if exposed to the
greatest heat that can be produced with chaired pit-coal

in a well constructed common air-furna*ce, &c.

The same thermometrical piece which has been used
before, may be used again for higher degrees of heat,

but not for lower degrees.

It is now necessary to show the correspondence be-

tween the scale of this, and the scale of Fahrenheit's
mercurial thermometer.

As the mercurial thermometer cannot show a tempe-
rature higher than 600°, and Wedgewood's thermometer
cannot show a temperature lower than red heat, which
is by several degrees higher than 600°, therefore it was
necessary to contrive a measure for the intermediate de-

grees, and which might reach some degrees below 6'0°,

and some degress above the temperature of a red heat.

Mr. Wedgewood chose a piece of silver, the expansion
of which measured in a gauge made for the purpose, simi-

lar to the gauge fig. 241, might indicate the degrees of

temperature between the two thermometers; with this in-

strument he first found the correspondence between the

degrees of Fahrenheit's scale and the last-mentioned

gauge, by placing them alternately in water of the tem-

perature of 50°, and in boiling water. Then he found

the correspondence between the degrees of the gauge of

the silver piece, and that of the earthen thermometrical

pieces, by placing them both at the same time in differ-

ent and higher degrees of heat; lastly, by computation

from those results, he determined the correspondence

between the degrees of Fahrenheit's scale and those of

his own thermometrical gauge.
It was found that one degree of Wedgewood's thermo-

meter is equal to 130° of Fahrenheit's; and that the Oof
Wedgewood's coincides with the 1077.°5 of Fahrenheit's;

from which data a comparison of the two thermometers
may be made, or rather of the imaginary extensions of

their two scales; for, in fact, Fahrenheit's thermometer
cannot show higher than 600, and Wedgewood's cannot

reach near so low. It is likewise to be observed that the

degrees of Wedgewood's scale are supposed to show
equal increments of heat, whereas in truth we do not

know whether the clay thermometrical pieces contract

in proportion to the increments of heat; which shows

that, though this is the best known thermometer for

measuring the higher degrees of heat, yet an improve-

ment of the same, or some other manageable and more

accurate contrivance, is highly desirable.

Upon the whole it appears, that the spirit thermometer

enables us to measure the degrees of heat as low as has

ever been experienced, either naturally, or by artificial

cooling: that the mercurial thermometer enables us to

measure the heat from — 40° to 600°; and that Wedge-
wood's thermometer enables us to measure from a red

heat up to the farther extent of that scale, viz. to its

240th degree, which is reckoned equivalent to 32277°

of Fahrenheit's scale.

THESIUM, Base fiuellin. a genus or plants of

the class pentandria, and order monogynia. The calyx

is monophyllous, with the stamina inserted into it; there

is only one* seed, which is inferior. There are nineteen
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species; one of which is a British plant, the linophyllum

or bastard toad-flax. It lias a foliaceOus panicle with

linear leaves, and flowers in June and July.

THLASPI, BAsTARD-CUESS, Of MITURIDATE MUS-

TARD, . genus of plants o; tlie class tetrad vnamia, and

order sili< ulosaj and in the natural system ranging un-

der the 39th order, siliquosa. The pod is emaiginated,

obcordate, and polyspermous; the valves are boat-shaped,

and marginated and carinated. There are 14 species;

of which six only are natives of Britain. 1. The ar-

vcnse, treacle-mustard, or penny-cress. It smells like

gailic, and has a white flower. 2. The hirtum, or pe-

rennial mithridate mustard. 3. The campestre, or mi-

thridate mustard. 4. The montanum, or mountain mi-

thridate mustard. 5. The perfoliatum, or perfoliate

treacle-mustard. 6. The bursa pastoris, or shepherd's

purse. The seeds of some of these species have an

acrid biting taste, approaching to that of the common
mustard; with which they agree nearly in their pharma-

ceutic properties.

THIRD, in music, an interval so called because it

contains three diatonic sounds. The Greeks not admit-

ting the third as a consonance, it obtained no general

name amongst them; but took that of the lesser or greater

interval from which it was formed.

There are four species of thirds; two consonant, and

two dissonant. The consonants are; first, the major

third, called by the ancients ditonc, composed of two

tones; secondly, the minor third, called hermitone, con-

sisting of a tone and a half. The dissonant thirds are,

first, the diminished third, composed of two major semi-

tones; secondly, the superfluous third, composed of two

tones and a half. This last interval, not having place in

the same mode, or key, is never used either in harmony,

or in melody. The Italians sometimes introduce the

diminished third in airs, but it is never used in harmony.

The consonant thirds are the spirit of harmony, par-

ticularly the major third, which is sonorous and brilliant;

the minor third is more tender, and even pathetic; a dif-

ference of character from which skilful composers derive

some of the best and most poignant effects.

The old French theorists had almost as severe laws

respecting the thirds as we now observe in regard to tilths

and eighths. It was by them forbidden to have two in

immediate succession even of different kinds, particularly

in the same direction.

THIRTEENTH, in music, an interval forming the

octave of the sixth, or the sixtii of the octave. It con-

tains twelve diatonic degrees, i. e. thirteen sounds.

THOA, a genus of the monoecia polyandria class and
order of plants. There is no calyx or corolla; the male
stamina are numerous; fern. germ, two; stigma three or

four-chft; seed in a brittle shell, covered with a bristly

neck There is one species.

THORACIC, a term applied to an order of fishes in

thcLinnean system; the character of this order of fishes

is. that they have bony gills, and ventral fins placed di-

rectly under the thorax. Of this order there are 2i ge-

nera, viz. the

Cepnlft, Pleuronectes, Trachychthys,
Echiueis, Chaetodon, Gaslerosteus,

Corvpha.Mia, Sparus, Scomber,
Gobius, Scaup, L'entiogaster,

Cottus, Labrus, Mullus,

Scorpana, Sciaena, Trigla,

Zeus, Perca, Lonrhiurus.

Thouacic duct. Sec Anatomy.
THORAX. See Anatomy.
The thorax of insects is the back part of the breast.

See Entomology.
THORN BACK. See Raja.

THOULMA, a genus of plants of the class diandria,

and order monogynia. The corolla is quadripefalous,

the calyx quadripartite, ami the antherse sessile. There

is only one species, a tree of Madagascar.

THRASHING, or Thukshing. in agriculture, the

art of beating the corn out of the ears.

Thkashing-machines. The thrashing of corn by

means of machinery, has been long in use in the northern

districts of the kingdom, and mills of this sort are now be-

coming general in most parts of the country; and upon

arable farms of considerable extent they cannot but be

highly advantageous, as they save much labour and ex-

pense. In the making of those machines, attention

should always he had to the size of the farms, or rather

the quantity of grain that may be grown on them, and
the mill proportioned accordingly. They are mos'ly
constructed on the principles of the flax- mill, and arc

moved either by water or horses, the first by far the best

method where it, can be had; the grain by these machines
being, in a manner, swingled out of the ears by means
of beaters which are attached to a cylinder that moves
with vnvy great velocity. Since the introduction of
these machines, many improvements have been made on
them; a screen has been added for the grain to pass
through into a winnowing-maehine, and a circular rake
to remove the straw from it; as before this addition the
straw was forced out from the bearer upon the upper
barn-floor, and required much time and labour in shaking
and putting into order, which by this contrivance is

saved. In working these mills, four persons are com-
monly necessary; one takes the sheaf from the stack,
another places it ready for the third who is to feed the
mill, and the fourth removes the straw to prevent its

collecting in too large a quantity. It has been objected
to these machines, that they do not thrash some sorts of
grain clean; this has been particularly the case with
barley* It is, however, observed by an intelligent
writer, that the circumstance on which the good thrash-
ing of this kind of grain depends, is the iron covering
under which the bearingwheel, having six beaters,
moves: in some machines this is fixed, while the beating-
wheel is capable of being raised or depressed at pleasure;
but a recent improvement is, to render the iron roof
moveable, and the wheel fixed; and the iron is placed
so near to the beaters that the grain is rubbed, as well as
stricken out of the ear. In some machines of this sort,
the beaters are a little rounded; but it is probably a bet-
ter practice to have them of the common flat form.

In some large mills of this kind the rollers take in
about three hundred inches of grain in a minute. The
medium length of the straw being estimated at about
thirty inches, and supposing half a sheaf to be introduced
into the machine at a time, the whole sheaf will he equal
to sixty inches, and the machine, when supplied with a
middling quantity of water, wil) thrash five sheaves in a
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inutc. But in respect to the performance of these mills

much must depend on the attention with which they are

ted, as a small neglect in this point will make a very
considerable difference in the quantity of work done.

An excellent description of a mill of this nature is giv-

en in a late publication, in which it is remarked, that in

such mills five people are commonly necessary to keep

the work going on without embarrassment; but that this

depends greatly on the eonstuction of the machines, some
of them being so contrived, that the work can be perform-

ed with much fewer hands. The manner in which these

people are employed is this: One finds constant work in

carrying the sheaves to the man who feeds or puts the

unthrashed corn into the machine, and in loosing the

bands; another is required to feed the machine; a third to

carry off the straw; the fourth to attend the fanners, and
lay aside the cleaned grain; and a fifth, where horses are

made use of, to take care that they go regularly; and thus

by means of five men and four horses they will thrash at

the rate of five quarters in the hour on a medium, and
when the crop is rich, and easily thrashed, considerably

more: consequently if a thrashing-mill was to be employ-

ed for a whole day, or nine hours, it would thrash forty-

five quarters; but in that case it would be necessary to

employ two sets of horses. The expense is calculated in

this manner:
/. s. d.

Hire of eight horses, at 25. 6d. each per

day 10
Five men's wages, at Is. 6d. each, 7 6

I. 1 7 6

In this account the hire of the men and horses is, it is

conceived, charged at the lowest rate, and that the ex-

pense of thrashing forty-five quarters of grain would cost

about ll. 7s, 6d. or about Id. each quarter. But that

taking the average expense of thrashing forty five quart-

ers of grain with the flail, throughout the whole kingdom,

including an equal proportion of all kinds, it cannot be,

it is supposed, estimated at less than 31. 7s. 6d. or Is. 6d.

each quarter, which makes a difference of about lid. each

quarter. It is also farther observed, that since the in-

troduction of these mills, the grain is thrashed by the or-

dinary servants on the farm, and without in any material

degree obstructing the operations in the field; farmers in

general employing their men and horses in this business

in bad weather, when other operations cannot be carried

or.

The whole expense of constructing a thrashing-mill, in-

cluding the building of the shed for covering the great

wheel, does not, in almost any case, exceed 100/. The
ordinary annual repairs may, one year with another,

amount to 5/., which added to the interest of the prime

cost, makes the yearly expense 10/.; a sum K>r which any
quantity of grain, however great, that may be supposed

to grow on one farm, can be thrashed, and that too in a
manner much superior to what can be done by manual
labour. The expense either of erecting these machines,
or of keeping them afterwards in repair, must be consi-

dered by every intelligent occupier of a corn-farm as a
secondary object, when compared with the advantages
that are derived from them; such as the performing of the
operation atless than half the ordinary price, and afford-

ing the farmer the means of securing his grain from
being embezzled; besides, the saving, in regard to supe-
rior clean thrashing, as has been now well ascertained, is
not only more than the annual expense of repairs, but so
great as, on a farm of considerable extent, to reimburse
the farmer for the whole of his expenditure in the course of
a few years. Considering, therefore, the increasing scar-
city of labourers, and the recent great advance in the
rate of labour in all the better cultivated parts of the kine
dom, the introduction of thrashing-mills into common use"
cannot but be highly beneficial.

There is, however, one difficulty in the introduction of
thrashing-mills into the southern parts of the kingdom
which arises from the manner of harvesting all kinds of
grain, except wheat, which cannot probably be easily re-
moved; as the corn, in order to be clean thrashed, should
be put into the machine as straight and. regular as possi-
ble. For while the sheaves, after being loosened and
spread on the board, so as to be easily taken in by the
feeding rollers, are passing between them, they keep the
straw steady, by which means the strokes of the beaters
or scutchers operate with more force and effect in sepa-
rating the grain from the ears; whereas, if the unthrashed
corn goes in sideways or irregularly, the thrashers can
have but little power upon it. This would no doubt fre-
quently happen in thrashing corn which has been mowed
with the scythe, and which is harvested in every respect
like hay; so that unless the unthrashed grain is pnt into
the mill in small quantities, it is almost impossible that
it can be completely separated from the straw.
But though, when the size of the machine is conside-

rable, the expense of erecting it may be from eighty to
one hundred pounds, according to situation ami mate-
rials, smaller ones may be erected at much less, as from
thirty to fifty pounds.

Some of this kind of mills have rollers or small mill-
stones added to them, for the purpose of crushing and
grinding grain for horses, swine, and other animals; and
also instruments for cutting straw into chaff.

On the necessity of employing machines of this kind,
it is remarked by an able writer, that it is the only me-
thod left for having the corn cleanly and properly thrash-
ed. They are so quick in the work, that the whole may
be done under the eye of the master, and the corn secur-
ed in thejgranary without the least pilfering. The saving,
by this means of thrashing, in the extra quantity of corn
procured, and the security against having the corn stolen

in the chaff, it is asserted, amounts to an advantage in

favour of the mills of about ten per cent, on the corn-
crops; in some cases, to one shilling a bushel on wheat,
and very generally to twenty shillings an acre on the

wheat-crops.

This machine has undoubtedly many advantages over
the flail, as well as those of saving time and hands; as in

thrashing damp corn, not capable of being fully accom-
plished in any other way, especially in wet seasons; and
with smutty wheat, which is thrashed by it without any
mischief being done to the sound grain, the smut not be-

ing crushed comes out whole, and is blown away with the

chaff.

The principal objections that have been made to these

machines, are the great expense -of erecting and using

them, their tendency to diminish the labour of the poor,
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and their affording too great ajsupply of straw at a time.

These objections are, however, of little consequence, when

the general utility and advantages of such machines are

considered; besides the latter are either such as have

nothing to be apprehended from them, or as may be rea-

dily obviated. The diffi ulty in regard to the straw may

be easily removed, by having it properly stacked up or

cut into chaff.

THRAVE, or Threave of corn, twenty-four sheaves,

or four shocks of six sheaves to the shock, though, in

some counties, they only reckon twelve shocks to the

thrave.

THREAD, a small line made up of a number of fine

fibres of any vegetable or animal substance, such as flax,

cotton, or silk; from winch it takes its name of linen,

cotton, or silk thread.

Linen and cotton thread may be dyed of a durable and

deep black by a solution of iron in sour beer, in which

the linen is to be steeped for some time, and afterwards

boiled in madder. See the article Dyeing. Thread may
be easily bleached by the oxymuriatic acid discovered

by Mr. Scheele. This acid whitens cloth remarkably

well, but it is still more advantageous for bleaching thread.

THREATENING LETTER. If any person shall

send any letter threatening to accuse any other person of

a crime punishable with death, transportation, pillory,

or other infamous punishment, with a view to extort mo-

ney from him, In* shall be punished at the discretion of

the court, with fine, imprisonment, pillory, whipping,

or transportation. 80 G. II. c. 24. But if the writer of

a threatening letter delivers it himself, and does not send

it, he is guilty of felony under this act. Leach's Cro.

Law, 351.

THR1NAX, small Jamaicafan-palm; agenus of plants

of the natural class of palma and order of flabellifoliae.

The calyx is sexdentate; there is no corolla; there are

six stamina; the stigmas are emarginate, and the berry

monospermous. This plant was brougut from Jamaica to

Kew gardens by Dr. William Wright.
THRIl'S, a genus of the order hemiptera: the gene-

ric character is, snout inconspicuous; antennae the length

of thorax; body linear, abdomen rcliexile upwards;
wings four, straight, long, narrow, incumbent on the

bark, slightly crossed. This is a genus consisting of

very small insects, which are principally found on flow-

ers. The antennae are submonilil'orui, and of the length

of the thorax; the snout is obscure or inconspicuous,

short, and placed beneath the neck or head; the body of

a i ngthened or sublinear shape, and the abdomen is at

pleasure bent upwards or backwards; the wings are four

in number, long, narrow, incumbent, and very slightly,

oi- scarcely, crossed over each other.

The must familiar example of the genus is the thrips
plnsapus of Linnaeus, which is a very small slender in-
sect, of a black colour, very frequently seen during the
spring and summer on various flowers, more especially
on what are termed the compound flowers, as dandelion
Ace. Ir wanders about the petals of the flower* descend-
ing to the bottom of the florets, occasionally emerging at
intervals, and often skipping from place to place, in per-
forming which action it is observed suddenly to turn back
its abdomen, so as nearly to torn h the thorax with its tip.

The wings are of a sciuitrausparcut while, narrow, and

T H U

when properly magnified, are observed to he edged and
tipped with hairs growing gradually longer as they ap-

proach the tips, where they are of considerable length:

the lower wings are rather shorter than the upper, be-

neath which they are, in general, almost concealed; the

antennae consists of six joints, and the feet are tipped

with an expansile and apparently vesicular process, ena-
bling the little animal to adhere at pleasure with the

greater security to any particular substance. All these

particulars require a microscope for their investigation,
the whole insect not exceeding the tenth of an inch in
length. The larva in a great degree resembles the com-
plete insect, but is destitute of wings; when very young
it is white, and afterwards of a yellowish or reddish co-
lour, and like the complete insect, is seen wandering
about the petals of flowers.

The thrips physapus has been supposed to do much
injury to wheat, rye, &c. by causing the young flowers
to decay, thus preventing the growth of the embryo
grain. This opinion, however, has by some been con-
sidered as ei-roneous; who have contended that the thrips
does not attach itself to such of the cerealia as are in a
perfect healthy state, but rather to such as are diseased
by having the germina covered with the dust of a very-
minute fungus, often growing on wheat, &c. and belong-
ing to the genus acidiumorlycopcrdon, and which makes
its appearance in the form of a flattish, smooth, irregu-
lar exsudation, of a yellow colour, on various parts of
the plant. SeeTRiTiccM. The ingenious Mr. Kirby,
however, seems convinced that the thrips is in reality an
insect highly injurious to corn, by deriving its nourish-
me

r."l/«
om the embr?° g™ins. There are eight species.

1HRUSH. See Turdus.
THRYALLIS, a genus of plants of the class decan-

dria, and order monogynia; and in the natural system
rangmg under thr 38th order, tricocca;. The calyx is
quinquepartite, there are fixe petals, and the capsule is
tncoccous. There is only one species known, the brasil-
lensis, a shrub of Brazil.
THUJA, the arbor vita, a genus of plants of the classmonadeiplua, and order moncecia; and in the naturalsystem ranging under the 51st order, conifer*. Thereare four species known; the oriental, occidental, arti-

culata, and dolabrata; of which the two first are most re-markable, l The occidental, or common arboTvit*grows naturally ,n Canada, Siberia, and other northern
countries. In some of the English gardens a few ofthese trees are to be met with of a large size; it las astrong woody trunk, which rises to the height of 40 llctor more. The bark, while young, is smooth, and of a(lark-brown colour; but as the trees advance, the barkbecomes cracked, and less smooth. The branches a eproduced irregularly on every side, standing almost horUzontal, and the young slender shoots frequentlyWdownward, thinly garnished with leaves; so that whenthe trees are grown large, they make but an indifferent
appearance. The leaves of this tree have a i-
scent when bruised 2. The orientals, or China arborviue, grows naturally in the northern parts of ChinaWhere .t rises to a considerable height- but this uJl I
been long enough in Europe to | IJIV? any , . n

"0t

size. The seeds of this sort were firs „ufp , Tco!tlicmi85i«na,ivs
5 a„dlhcrcarc e > r ^^

b

size

some
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growing in the gardens of the curious there, which are

more than twenty feet high. The branches of this sort

grow closer together, and are much better adorned with

leaves, which are of a brighter-green colour, so as to

make a better appearance than the other; and being very
hardy, it is esteemed preferable to most of the evergreen

trees with small loaves, for ornament in gardens. These
trees are propagated bv seeds, layers, or cuttings.

THUMMERSTONE. This stone was first described

by Mr. Schreber, who found it mar Balme D'auris in

Dauphine. and gave it the name of short viole. It was
afterwards found near Thum in Saxony, in consequence

of which Werner called it tliummerstone. It is sometimes
amorphous, but more commonly crystallized. The primi-

tive form of its crystals is a rectangular prism, whose
bases are parallelograms with angles of 101° 32 and 78°

28. The most usual variety is a flat rhomboidal paral-

lelopiped, with two of its opposite edges wanting, and a

small face in place of each. The faces of the parallelo-

piped are generally streaked longitudinally.

The texture of thummcrstone is foliated. Its fracture

conchoidal. Glassy. Causes simple refraction. Specific

gravity 3.2956. Colour clove brown; sometimes inclining

red, to green, grey, violet, or black. Before the blowpipe

it froths like zeolite, and melts in to a hard black enamel.

With borax it exhibits the same phenomena, or even when
the stone is simply heated at the end of a pincer.

A specimen of tliummerstone, analysed by Klaproth,

contained
52.7 silica

25.6 alumina
9.4 lime

9.6 oxide of iron, with a trace

of manganese.

97.3

specimen, analysed by Vauquelin, contained

44 silica

18 alumina
19 lime

14 oxide of iron

4 oxide of mauganese

99.

THUNDER. See Electricity.
THUNBERGIA, a genus of plants belonging to the

class and order didynamia angiospermia. The calyx is

double; the corolla bell-shaped; capsules beaked. There

are 2 species.

THUS. See Resins.

THYM3R-V. a genus of the class and order didy-

namia angiospermia. The calyx is two-lipped; seeds

semibifid. There are 3 species

THYMUS. Thyme, a genus of plants of the class di-

dynamia, and order gymnosnermia; and in the natural

system ranging under the 42d order, verttnllatae. 1 lie

calvx is bilabiate, and its throat closed with soft hairs.

There are 22 species; of which only two are natives of

Britain, the serpvllum and acinas. 1. The serpyllum,

or mother of thyme, has pale red flowers growing on

round heads, terminal; the stalks awe procumbent, and

the leaves plane, obtuse, and ciliated at the base. 2.

The acinas, or wild basil, has flowers growing in whorls

on single foots ..alksj the stalks are erect and branched;

the leaves acute and serrated. The thymus vulgaris,

or garden thyme, is a native of France, Spain, and Italy.

The attachment of bees to this and other aromatic plants

is well known. In the experiment made at Upsal, sheep

and goats were observed to eat it, and swine to refuse it.

Thymus, in anatomy, a gland, which in infants is very
remarkable; it is situated in the upper part of the thorax,

immediately under the sternum, and lies upon the peri-

cardium, and on the trunk of the aorta and of the vena
cava. See Anatomy.

THYNNUS, a genus of the hymenoptera order of in-

sects. The generic character is, mouth horny, with an
incurved mandible; the jaw short and straight; lip longer

than the jaw, membranaceous at tiie tip, and trifid, the

middle division emarginate; tongue very short, involute;

feelers four, equal, filiform; antennae cylindrical, the first

joint thicker. There are four species, three inhabiting

JSew Holland, and the fourth is found in Africa.

THYROID GLAND. See Anatomy.
THYRSUS, in botany, a mode of flowering resc m-

bling the cone of a pine.

TIARELLA. a genus of plants of the-class decandria,

and order digynia, and in the natural system ranging
under the 13th order, succulentse. The calyx is quin-

quepartite; the corolla pentapetalous, and inserted into

the calyx; the petals are entire; the capsule is unilocular

and bivalve, one valve being less than the other. There
are two species, the cordifolia and trifoliata, natives of

North America.
TIB FA. Sec Anatomy.
TIBIALIS, or Tibljeus. See Anatomy.
TIDES. See Astronomy.
Tide-waiters, or tidesmen. are inferior officers be-

longing to the custom-house, whose employment it is to

watch or attend upon ships, until the customs are paid;

they get this name from going onboard ships on their

arrival in the mouth of the Thames or other port, and so

coming up with the tide.

TIERCE, or Tierce, a measure of liqiid things, as

wine, oil, &c. containing the third part of a pipe, or

forty-two gallons. Si e Measure.
TIGER. See Felis.

\ Tiger shell, a beautiful species of voluta, of a

dusky-red colour, spotted all over with large irregular

.blotches of white: it is brought from the East Indies,

and is about two inches and a half in length, and about

an inch in diameter.

TILE, in building, a sort of thin brick, used on the

roofs of houses: or more properly a kind of clayey

earth, kneaded and moulded of a just thickness, dried

and burnt in a kiln, like a brick, and used in the cover-

ing and paving of different kinds of military and other

buildings. The best brick-earth only should be made
into tiles.

The tiles for all sorts of uses may now he comprised

under seven heads, viz. 1. The plain Mle for covering

of houses, which is flat and thin. 2. The plain tile for

paving, which is also fiat, hut thicker; and its size

9, 10, or 12 inches. 3. The pan-1ile. which is also used

for covering of\ building** and is hollow, and crooked,

o!' bent, somewhat in the manner of an S. 4. The Dutch

glazed pan-tile. 5. The English glazed pan-tile. 6.
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The gutter-tile, which is made with a kind of wings.

And 7. The hip or corner-tile.

TttES, plain, are hest when they are firmest, sound-

est, mid strongest. Some are duskier, and others rud-

dier, iu colour. The dusky-coloured are generally the

strongest. These tiles are not laid in mortar, but pointed

only in the inside.

Tiles, paving, are made of a more sandy earth

than the common or plain tiles; the materials for these

last must be absolute clay, but for the others a kind of

loam is used. These are made thicker and larger than

the common roof-tiles; and when care has been taken in

the choice of the earth, and the management of the fire,

they are very regular and beautiful.

Tiles, pan, when of the best kind, are made of an

earth not much unlike that of the paving-tiles, and often

of the same; but the best sort of all is a pale-coloured

loam that is less sandy; they have about the same de-

gree of fire given them in the baking, and they come

out nearly of the same colour. These tiles are laid in

mortar, because the roof being very flat, and many of

them warped in the burning, they will not cover the

building so well that no water can pass between them.

Tiles, pan, Dutch glazed, get the addition of glazing

in the fire. Many kinds of earthy matter running into

a glassy substance in great heat, is a great advantage

to them; preserving them much longer than the common
pan-tiles, so that they are very well worth the additional

charge that attends the using them.

Tiles, pan, English glazed, arc in general not so good

as the Dutch ones under that denomination, but the pro-

cess is nearly the same.

Tiles, Dutch, for chimneys, are of a kind \evy dif-

ferent from all the rest. They arc made of a whitish

earth, glazed and painted with various figures, such as

birds, flowers, or landscapes, in blue or purple colour,

and sometimes quite white; they are about 6.5 inches

each way, and three quarters of an inch thick. They are

seldom used at present.

Tiles, gutter, arc made of the same earth as the

common pan-tiles, and oidy differ from them in shape;

but it is advisable that particular care is taken in tem-
pering and working the earth for these, for none are

more liable to accidents. The edges of these tiles arc

turned up at the larger ends for about four inches. They
are seldom used where lead is to be had.

Tiles, hip or corner, are at first made fiat, like pan-
tiles of a quadrangular figure, whose two sides are right

lines, and the ends arches of circle?; the upper end con-

cave, and the lower convex; the latter being about seven
times as broad as the other; they are about 10.5 inches
long; but before they are burnt, arc bent upon a mould
in the form of a ridge tile, having a hole at the narrow
end. to nail them >>n tne hip-corner of the roof.

Tills. H Ige, are used to cover tiie ridges of houses,
and .ire mad in the form of a semi-cylindrical surface,

about 13 inches in length, and of the same thickness as
plain tiles; their breadth at the outside measures about

cen inch

TIL1 V, lime, or linden tree, a genus of plants of the
class j) >|yandria, and order monogynia, and iu the natu-
ral system ranging under the columniferse, Vhe calyx
is q linquepartitej the corolla pentapetalous; the caps.

vol. in 90

is dry, globose, quinquelocular, quinquevalve, and open-

ing at the base There arc four species; the europaea*

americana, pubescens, and alba. The europaea, or com-
mon lime-tree, is generally supposed to be a native of

Britain; but we are informed by Mr. Coxe, that Mr.
Pennant told him (on what authority is not mentioned)

that it was imported into England before the year 1652.

The wood is light, smooth, and of a spungy texture,

used for making lasts and tables for shoemakers, &c.

Ropes and bandages are made of the bark, and mats

and rustic garments of the inner rind, iu Carniola and
some other countries. The lime-tree contains a gummy
juice, which being repeatedly boiled and clarified, pro-

duces a substance like sugar.

TILLANDSIA, a genus of the hexandria monogynia
class of plants, with a tubulated monopetalous flower,

triiid at the lirnb; the fruit is a long, obtusely trigonal,

and acuminated capsule, formed of three valves, and
containing only one cell, with numerous seeds affixed to

a long capillary plume. There are 16 species.

TILLER of a ship, a strong piece of wood fastened

in the head of the rudder, and in small ships and boats

called the helm.

In ships of war, and other large vessels, the tiller is

fastened to the rudder in the gun-room; and to the other

end there are ropes fastened, which pass upwards to the
quarter deck, where the ship is steered by means of a
wheel.

TILLCEA, a genus ofplants of the class tetrandria, and
the order tetragynia, and in the natural system ranging
under the 1 3th order, succulentae. The calyx has three
or four divisions; the petals are three or four, and equal;
the capsules three or four, and polyspermous. There
are tight species, of which one only, the muscosa, is a
native of England. The muscosa, or procumbent tilleca,

lias prostrate stems, almost erect, generally red, and grow-
ing longer after flowering. The parts of fructification

arc alway three. The leaves grow in pairs, and are
fleshy. It is found on dry heaths in Norfolk and Suffolk,
and flowers in May and June.
TILLAGE See Husbandry.
TILT-BOAT, a boat covered with a tilt, that is, a

cloth or trapawlin, sustained by hoops, for the sheltering
of passengers.

TIMBER, includes all kinds of felled and seasoned
woods. See Acer, Betulus. Fraxinus, Quercus,
Pincs, Platanus. Populus, Ulmus, &c.
Of all the different kinds known in Europe, oak is the

best for building, and even when it lies exposed to air
and water, there is none equal to it. Fir timber is how-
ever perhaps more generally useful than any other. It
is used for flooring, wainscoting, and the Ornamental
parts of building within doors. Elm is the next in use,
especially in England and France; it is very tough and
pliable, and therefore easily worked; it does not readily
split; and it bears driving of bolts and nails better than
any other wood. Ash is chiefly used h\ wheel weights and
coach-makers, for shafts, naves, be.

'

Beech is also used
for many purposes; it is very though and white when
young, and of great strength, but liable to warp very
much when exposed to the weather, and to he worm eat-
en when used within doors; its greatest use is for planks
bedsteads, chairs, and other household goods. Wild-ehes-«
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nut timber is by many esteemed to be as good as oak, and
seems to have been much used in old buildings; but wheth-

er these trees are more scarce at present than formerly,

or have been found not to answer so well as was imagin-

ed, this timber is now but little used. Walnut-tree is ex-

cellent for the joiner's use, it being of a more curious

brown colour than beech, and not so subject to the worms.
The poplar, abel, and aspen-tree, which are very little

different from each other, are sometimes used instead of

fir, but mostly by turners, ecc. The goodness of timber

not only depends on the soil and situation in which it

stands, but likewise on the season wherein it is felled. In

this, people disagree very much; some are for having it

felled as soon as its fruit is ripe, others in the spring, and
many in the autumn. But as the sap and moisture of

timber are certainly the causes that it perishes much
sooner than it otherwise would do, it seems evident that

timber should be foiled when there is the least sap in it,

viz. from tin* time that the leaves begin to fall, till the

trees begin to bud. This work usually commences about

the end of April in England, because the bark then rises

most freely; for where a quantity of timber is to be fell-

ed, the statute requires it to be done then, for the advan-
tage of tanning.

After timber has been felled and sawed, it must be sea-

soned; for which purpose some advise it to be laid up in a

very dry airy place, yet out of the wind and sun, or at

least free from the extremities of either; and that it may
not decay, but dry evenly, they recommend it to be dau-

bed over with cow dung. It must not stand upright, but

lie all along, one piece over another, only kept apart by
short blocks interposed, to prevent a certain mouldiness

which they are otherwise apt to contract in sweating on

one another; from which arises frequently a kind of fun-

gus, espescially if there are any sappy parts remaining,

Others advise the planks of timber to be laid for a few

days in some pool or running stream, in order to extract

the sap, and afterwards to dry them in the sun or air.

By this means, it is said, they will be prevented from

either chopping, casting, or cleaving, but against shrink-

ing tlnere is no remedy. Some again are for burying them

in the earth, others in a heat; and some for scorching and

seasoning them in fire, especially piles, posts, &c. which

are to stand in water or earth. The Venetians first

found out the method of seasoning by fire, which is done

after this manner: they put the piece to be seasoned into

a strong and violent flame, in which they continually

turn it round by means of an engine, and take it out when

it is every where covered with a black coaly crust; when

the internal part of the wood is so hardened, that neither

earth nor water can damage it for a long time afterwards.

After the planks of timber have been well seasoned and

fixed in their places, care is to be taken to defend or pre-

serve them; to which the smearing them with linseed-

oil, tar, or other oleaginous matter, contributes much.

To measure round timber, let the mean circumference

be found in feet and decimals of a foot; square it, multiply

this square by the decimal 0.079577, and the product by the

length. Ex. Let the mean circumference of a tree be 10.3

feet, and the length 24 feet. Then 10.3 xl0.3x 0.079577

X 24 = 202.615, the number of cubical feet in the tree.

The foundation of this rule is, when the circumference of

a circle is 1, the area*is 0.0795774715, and that the areas

of circles are as the squares of their circumferences.

2

But the common way used by artificers for measuring
round timber, differs much from this rule. They call
one-fourth part of the circumference the girt, which is

by them reckoned the side of a square whose area is equal
to the area of the section of the tree; they therefore square
the girt, and then multiply by the length of the tree. Ac-
cording to their method, the tree of the last example
would be computed at 159.13 cubical feet only.

For measuring hewn or square timber, the custom is

to find the middle of the length of the tree, and there to
measure its breadth, by clapping two rules to the sides of
the iree, and measuring the distance betwixt them; in
like manner they measure the breadth the other way. If
the two are found unequal, they are added together, and
half their sum is taken for the true side of the square.
Timber, strength of. "After spending much time,"

says Mr. Smart, " in making various experiments, >md
comparing the results with tlmse of Buffon, Belidore, &c.
the differences were so great, that it would be wasting
time to enumerate them: I shall therefore only meriti n
some useful observations necessary to be known bv all
those mechanics who use timber; and point out some evi-
dent errors in a table of Belidore's, supposed to be the
result of the best set of experiments ever produced in
transverse strains. He tells us, that a bar of wood,
thirty-six inches long, and one inch square, supported at
the ends by two props, will break with a weight of 187
pounds on the middle, if it is loose at the ends; but if the
ends are firmly fixed, it will require 283 pounds to break
it. This appeared to me so great an error, that I was in-

duced to put little or no confidence in many of his experi-
ments; and. in consequence, I made two "laths of fir, of
the same dimensions, one with a strong shoulder at each
end, to prevent its bending, which having firmly fixed in
a frame, it carried a weight more than ten times greater
than that which was loose."

The fibres of timber requiring so great a force to tear
them asunder in a vertical direction, and being easily
broken by a transverse strain, when compared to that of
a rope carrying nearly an equal weight in all directions,
opens a wide field for useful experiments. All timber-
trees have their annual circles, or growths, which vary
greatly according to the soil and exposure to the sun.
The north-east side of the trees (being much smaller in

the grain than the other parts, which are more exposed
to the sun) is strongest for any column that has a weight
to support in a vertical direction; because its hard cir-

cles, or tubes, are nearer each other, and the area con-
tains a greater quantity of them; nor are they so liable

to be compressed by the weight, or to sl'de past each
other, as when they are at a greater distance. On the
other hand, this part of the tree is not fit for a transverse
strain; because the nearer the hard circles are to each
other, the easier the beam will break, there being so lit-

tle space between them, that one forms a fulcrum to break
the other upon: but that part of a tree, the tubes of which are

at a greater distance, or of larger grain, is more elastic,

and requires a greater force to break it; because the out-

side fibre on the convex side, cannot snap till the next one

is pressed upon it, which forms the fulcrum to break it

on. It is generally observed in large timbers, such as

masts, that the fracture is seldom on the convex, but usu-

ally on the concave side; which is owing to the fibres on

the coucave side being more readily forced past eack
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other, and those on the convex being so difficult to be

torn asunder, that they cannot snap, in consequence of

the largeness of the segment of the circle they describe

when on the strain. The curve described by the inner

layers of the wood being so large, and indeed little less

than a straight line, cannot form a fulcrum to break the

outer ones upon; and as the convex side, or that on which

the fibres are extended, ought to be always free from any

mortise or incision on the outside, the strength decreases

as it approaches the centre.

Figs. 6, 7, 8, 9, and 10, Plate CXX. Ship-building,

adescribe the simple method invented by Mr. George

Smart, of converting all timber that is straight, and in-

tended for square beams, to great advantage in general

use. Fig. 8 is a section of the hut end of a tree, two feet

in diameter, sawn or chopped diagonally. Fig. 9 is the

other end, sawn square, one foot each side; cut it exactly

through the centre in two cross-cuts ab, de, it will produce

four pieces, which are put together, as in figs. 6 and 7,

with the centre turned outwards, the but-end of one piece

with the small end of the other, and dowel or bolt them

together as fig. 10; you will then form a beam, whose

section is shown in figs. 6 and 7, regular from one end to

the other, with the advantage of having the heart of the

tree in the place where the hardness and strength are

most wanted, viz. in the coiners which form the abut-

ments; whereas, the same tree squared into a parallel

beam, would have been much smaller, and the soft or

gappy parts of the wood exposed to the action of the air

and moisture. In flush-framing it is observable, that the

failure of all timber in old buildings has commenced much
sooner than they otherwise would have done, owing to

tlft* sappy wood being at the corners of the principal

beams, which soon decays, as its spongy quality attracts

the moisture; whereas the heart, espescially of oak, will

be as sound as the first day it was used.

As that all beams take their weight horizontally, or on
any transverse hearing, have their principal strain on
the upper and lower surface, every workman ought to

guard against having sap in beams, because if they do
not immediately decay, they shrink, so as to let loose all

the framing, and soon cripple the building or machine:
but on Mr. Smart's plan the sappy part of the wood is

excluded from what would cause its decay, and the tim-
ber increased in quantity is considerably more than the
extra labour and expense.

A tree of oak, forty feet long and two feet diameter
At the but-end, and onejfoot at the top, when put togeth-
er on this plan, will have its sides each 18 inches square,
which contains 90 feet; whereas, on the old plan 40
would he the content of a square beam, cut from the same
tree; 50 cubic feet would have been cut off as slabs, or
chopped up for the fire. The expense of sawing and put-
ting a beam of the above dimensions in London in the
year 1802 would have been as follows:

Four outside cuts at 14 inches deep
Two breaking, cut at 18
Length 40 feet, 306 feet sawii

120 12 inch dowels, at Id. each
tfloriug 240 holes, and putting together l 5 6

;s deep -j

ingat 7s. 6d. J

I. s. d.

1 3

Allowing the 50 feet saved to be worth 6/. then the

proprietor would save 31. 2s. in each beam so converted.

The dowels ought not to go through, as that would wea-
ken the timber. In an 18-inch beam the dowels should

come within three inches of the outside; but where a
mortise is cut in place of a dowel, it is proper to have
an iron screw bolt to prevent the joint opening with the

pressure of the tennon; and the work ought to be put to-

gether with screw clamps, for nails or hammers bruise

the wood, and destroy the cohesion of its fibres for a
considerable depth. The method we are here describing
is included in Mr. Smart's patent for hollow masts des-

cribed in our article Ship; yet, as far as relates to les-

sening the consumption of Knglish oak, and introducing
the laid) and firs of our own growth into general use,

Mr. Smart has liberally granted licences to all who
chose to apply to him for them, masts, yards, bowsprits,
&c. excepted.

Timber trees, in law, are properly oak, ash, and elm.
In some particular countries, by local custom, other
trees being commonly there made use of for building,
are considered as timber. 2 Black. 28. Of these, bein^
part of the freehold, larceny cannot be committed; but if

they are served at one time, and carried away at anoth-
ert then the stealing of them is larceny. And by seve-
ral late statutes the stealing of them in the first instance
is made felony, or incurs a pecuniary forfeiture. 4 Black.
233.

For the better preservation of roots, shrubs, and plants,
it is by the 6 G. 111. c. 48, enacted, that from and after
the 24th day of June, 1766, every person convicted of
damaging, destroying, or carrying away any timber tree
or trees, or trees likely to become timber, without con-
sent of the owner, fee. shall forfeit for the first offence
not exceeding 20/. with the charges attending; and on
non-payment shall be committed for not more than
twelve, nor less than six, months; for the second offence,
a sum not exceeding 30/. and on non-payment shall be
committed for not more than eighteen, and not less than
twelve, months; and for the third offence is to be trans-
ported for seven years. All oak, beech, chesnut, wal-
nut, ash, elm, cedar, fir, asp, lime, sycamore, and birch,
trees, shall be deemed and taken to be timber-trees
within the intent of this act.

By the same act, the plucking or spoiling of roots
shrubs, or plants, is subject to a fine of 41. for the first
offence, and 51. for the second, and transportation for the
third. Justices of peace are to put this act in execution.

TIME, in music, is an affection of sound, by which we
denominate it long or short, with regard to its continu-
ance.

Common, or double time, is of two species. 1. When
every bar or measure is equal to asemibreve, or its value
in any combination of notes of a lesser quantity. 2When every bar is equal to a minim, or its value in les-
ser notes. The movements of this kind of measure are
various, but there are three common distinctions the
first slow, signified by the mark C; the second brisk

9 18

signed by g; the third very quick, signified by jjj.

The old musicians were acquainted with no more thau
two sorts of time: one of three measures in a bar, which
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they called perfec!; and the other of two, considered as

imperfect.

When the time was perfect, the breve was equal to

three semibreves, which was expressed by an entire cir-

cle, barred or not barred, and sometimes also by this

compound character . When the time was imperfect,

the breve was equal only to two semibreves, which was
indicated by a semicircle, or C. Sometimes C was re-

versed, as thus 3, which signified a diminution, by one-

half, of the powers of the notes; a particularity some-

times denoted in the more modern music by a perpendi-

cular bar drawn through the character, as thus jR?. The

time of the full C was generally called the major time,

and that of the reversed 3 the minor time.

The moderns have added to the old music a combina-
tion of times; but still we may say that we have no more
than two times, common and tripple: since the time of

nine crotchets, or nine quavers in a bar, is but a species

of triple time; and that of six crotchets, or six quavers

in a bar, though called a compound common time, being

measured by two beats, one down and one up, is as ab-

solutely common time as that of four crotchets in a bar.

With respect to the velocities of the different species

of time, they are as various as the measures and modifi-

cations of music, and are generally expressed by some
Italian word or phrase at the beginning of each move-
ment, as larghetto (rather slow), presto (quick), &c.

But when once the time of the improvement is determin-

ed, all the measures are to be perfectly equal, that is,

every bar is to take up the same quantity of time, and
the corresponding divisions of the bars are to be per-

fectly symmetrical with respect to each other.

Time-keepers, in a general sense, denote instru-

ments adapted for measuring time. See Chronome-
ter.

In a more peculiar and definite sense, time-keeper is a

term first applied by Mr. John Harrison to his watches

constructed for determining the longitude at sea, and
for which he received, at different times, the parliamen-

tary reward of twenty thousand pounds. Several other

ariists have since received also considerable sums for

their improvements of time-keepers, as Arnold, Mudge,
&c. See Longitude.
This appellation is now become common among ar-

tists, to distinguish such watches as are made with ex-

traordinary care and accuracy for nautical or astrono-

mical observations.

The principles of Mr. Harrison's time-keeper, as they

were communicated by himself to the commissioners ap-

pointed to receive and publish the same in the year 1765,

are as follow:

" In this time keeper there is the greatest care taken
to avoid friction, as much as can be, by the wheels mov-
ing on small pivots, and in ruby-holes; and high num-
bers in the wheels and pinions.

« The part which measures time goes but the eighth
part of a minute without winding up: so that part is ve-
ry simple, as this winding-up is performed at the wheel
next to the balance-wheel, by which means there is al-

ways an equal force acting at that wheel, and all the

rest of the work has no more to do in the measuring of
time than the person that winds up once a day.

" There is a spring in the inside of the fusee, which
I will call a secondary main spring. This spring is al-

ways kept stretched to a certain tension by the main
spring; and during the time of winding up the time-
keeper, at which time the main spring is not suffered to
act, this secondary spring supplies its place.

« In sommon watches in general, the wheels have
about one-third the dominion over the balance that tlie

balance-spring has; that is, if the power which the ba-
lence-spring has over the balance is called three, that
from the wheel is one; but in this time keeper the
wheels have only about one eighth part of the powerover
the balance that the balance-spring has; and it must be
allowed, the less the wheels have to do with the balance
the better. The wheels in a common watch having this
great dominion over the balance, they can, when the watch
is wound up, and the balance at rest, set the watch a
going; but when my time-keeper's balance is at rest,
and the spring is wound up, the force of the wheels can
no more set it agoing than the wheels of a CommonJregu-
lator can, when the weight is wound up, set the pendu-
lum a vibrating; nor will the force from the wheels move
the balance when at rest, to a greater angle in propor-
tion to the vibration that it is to fetch, than the force of
the wheels of a common regulator can move the pendu-
lum from the perpendicular, when it is at rest.

» My time keeper's balance is more than three times
the weight of a large-sized common watch balance, and
three times its diameter; and a common watch balance
goes through about six inches of space in a second, but
mine goes through about twenty-four inches in that tinny
so that had my tune- keeper only these advantages over
a common watch, a good performance might be expected
from it. But my time-keeper is not affected by the dif-

ferent degrees of heat and cold, nor agitation of the ship;
and the for< e from the wheels is applied to the balance in

such a manner, together with the shape of the balance-
spring, and, if I may be allowed the term, an artificial

cycloid, which acts at this spring; so that from these
contrivances, let the balance vibrate more or less, all its

vibrations are performed in the same time; and there-
fore if it goes at all, it must go true. So that it is

plain from this, that such a time-keeper goes entirely
from principle, and not from chance."
We must refer those who may desire to see a minute

account of the construction of Mr. Harrison's time-keep-
er, to the publication by order of the commissioners of
longitude.

We shall here subjoin a short view of the improve-
ments in Mr. Harrison's watch, from the account pre-
sented to the board of longitude by Mr. Ludlam, one of
the gentlemen to whom, by order of the commissioners,
Mr. Harrison discovered and explained the principle
upon which his time-keeper is constructed. The defects

in common watches which Mr. Harrison proposes to

remedy, are chiefly these: 1. That the main spring
acts not constantly with the same force upon the wheels,
and through them upon the balance. 2. That the ba-

lance, cither urged with an unequal force, or meeting
with a difference resistance from the air, or the oil, or

the friction, vibrates through a greater or less arch. 3.
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That these unequal vibrations arc not performed in equal

times. And. 4. L'hat the force of the balance-spring is

altered by a change of heat.

To reined) the firsl defect, Mr. Harrison lias contriv-

ed thai bis watch shall be moved by a very tender spring,

which never unrolls itself more than one-eighth part of

a turn, and acts upon the balance through one wheel

only. But such a spring cannot keep the watch in mo-
tion a long lime. 11*; has, therefore, joined another,

whose oiiice is to wind up the first spring eight times in

every minute, and which is itself wound up hut once a

day. To remedy the second defect, he uses a much
stronger balance-spring than in a common watch. For
if the ton e of this spring upon the balance remains the

same, whilst the. force of the other varies, the errors

arising from that variation will he the less, as the fixed

force is the greater. Rut a st rouge r spring will require

either a hca\ ier or a larger balance. A heavier balance

would have a greater friction. Mr. Harrison, therefore,

increases the diameter of it. In a common watch it is un-

der an inch, but in Mr. Harrison's, two inches and two
tenths. However, the methods already described only

lesseningUhe errors, and not removing them, Mr. Harri-
son uses two ways to make the times of the vibrations

equal, though the arches may be unequal: one is to place

a pin so that the balance-spring pressing against it, has

its force increased, but increased less when the varia-

tions arc largei'; the other, to give the pallets such a

shape, that the wheel may press them with less advan-
tage when the vibrations are larger. To remedy the last

defect. Mr. Harrison uses a bar compounded of two
thin plates of brass and steel, about two inches in length,

rivited in several places together, fastened at one end,

and having two pins at the other, between which the

balance-spring passes. If this bar is straight in lempe-

rate weather (brass changing its length by heat more
than steel), the brass side becomes convex when it is

heated, and the steel side when ii is cold; and thus the

pins lay hold ol a different part, of the spring in different

degrees of heat, and lengthen or shorten it as the regu-

lator dues in a common watch.

The principles on which Mr. Arnold's time-keeper is

Constructed are these: The balance is connected with the

wheel work, excrpt at the time it receives the impulse to

make it continue its motion, which is only whilst it vi-

brates J0° out of r>80° which is the whole vibration; and
during this small interval it has little or no friction, but

what is on the pivots, which work in ruby holes on dia-

monds. It h is but one pallet, which is a plane surface

Formed out of a ruby, and lias no oil on it. Watches of

this construction, savs Mr. Lyons, go whilst they are

Wound up; they keep the same rate of going in every po-
sition, and are not affected by the different forces of the

spring,' and the compensation for heat and cold is abso-
lutely adjustable.

TIN, <i metal known to the ancients: the Phenicians
procured it from Spain and Britain, with which nations
they carried on a very extensive and lucrative commerce.
This metal has a fine white colour, like silver; a slight

disagreeable taste, and emits a peculiar smell when rub-
bed. Its specific gravity is 7 29. It is very malleable.
Tin I .if nr foil is \^<h part of an inch thick, and
it might be reduced tu half this thickness. It is very

flexible, and produces a remarkable cracklingnoisc when
bended, and when heated to 442° it melts. When exposed

to the air it very soon loses its lustre, and assumes a

greyish-white colour, but undergoes no farther change.

Neither is it sensibly altered by being kept under cold

water; but when the stream of water is made to pass

over red-hot tin, it is decomposed, the tin is oxidated,

and hydrogen gas is evolved.

When tin is melted in an open vessel, its surface be-

comes very soon covered with a grey powder, which is

an oxide of the metal. If the heat is continued, the coluiir-

of the powder gradually changes, and at last it becomes

yellow. In this state it is known by the name of putty,

and employed in polishing glass and other hard bodies.

When tin is heated very violently in an open vessel, it

takes fire, and is converted into a fine white oxide,

which may be obtained in crystals.

Tin is capable of combining with two different pro-

portions of oxygen, and of forming two oxides; usually

distinguished, on account of their colour, by the names
of the yellow and the white oxide.

The protoxide may he obtained by exposing tin to a
strong heat under a muffle, constantly stirring it with a
rod. It may be procured also by dissolving tin in dilut-

ed nitric acid without the assistance of heat, and then
precipitating the oxide by pure potass; but in that case it

retains a little acid, and has a white colour. It is com-
posed of about 20 parts of oxygen and 80 of tin.

The peroxide may be obtained by heating tin in con-
centrated nitric acid. A violent effervescence ensues,
and the whole of the tin is converted into a white pow-
der, which is deposited at the bottom of the vessel. It is
composed of about 28 parts of oxygen and 72 of tin.

Tin combines with sulphur and phosphorus; hut it has*-

nevcr been combined with carbon or hydrogen.
Sulphuretof tin may be formed by throwing bits of sul-

phur upon the metal melted in a crucible, or by fusing
the two ingredients together. It is brittle, heavier than
tin, and not so fusible. It is of a blueish colour and
lamellated structure, and is capable of crystallizing.
According to Bergman, it is composed of 80 parts of tin
and 20 of sulphur; according to Pelleticr, of 85 parts of
tin and 15 of sulphur.

When equal parts of white oxide of tin and sulphur are
mixed together and heated gradually in a retort, some
sulphur and sulphurous acid are disengaged; and there
remains a substance composed of 40 parts' of sulphur and
60 of white oxide of tin, formerly called aurum musivum,
musicum or mosaicum, and now sulphureted oxide of tin.
It consists of beautiful gold-coloured flakes, exceedingly
light,which adhere to the skin. The process for making this
substance was formerly very complicated. Pelleticr first
demonstrated its real composition, and was hence ena-
bled to make many important improvements in the man-
ner of manufacturing it.

Phosphuret of tin may be formed by melting in a cru-
cible equal parts of filings of tin and phosphoric glass
Tin has a greater affinity for oxygen than phosphorus
has. Part of the metal therefore combines with the oxv
gen of the glass during the fusion, and flies off in the
state of an oxide, and the rest of the tin combines with
the phosphorus I In- phosphuret of tin mav be cut with a
knife; it extends under the hammer, but separates in font-
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inae. When newly cut, it has the colour of silver; its filings

resemble those of lead. When these filings are thrown
on burningcoals, the phosphorus takes fire. This phos-

phuret may likewise he formed by dropping phosphorus

gradually into melted tin. According to Pelletier, to

whose experiments we are indebted for the knowledge of

all the phosphurets, it is composed of about 85 parts ot tin

and 15 of phosphorus. Margi at also formed this phos-

phuret, but he was ignorant of its composition.

Tin does not combine with azote or muriatic acid;

though the last substance converts it into an oxide.

Tin is capable of combining with most of the metals,

and some of its alloys are much employed. The greater

number of them are brittle. The older metallurgists con-

sidered it as a property of tin to render other metals brit-

tle. Henre they called it diabolus metallorum.

1. It mixes readily with gold by fusion; but the pro-

portions in which these metals combine chemically are

still unknown. When one part of tin and twelve of gold

arc melted together, the alloy is brittle, hard, and bad-

coloured. Twenty-four parts of gold and one of tin pro-

duce a pale-coloured alloy, harder than gold, but posses-

sed of considerable ductility. Gold alloyed with no more
than 7

J

T of tin is scarcely altered in its properties, ac-

cording to Mr. Alchorne; hut Mr. Tillet, who more
lately examined this alloy, found, that whenever it was
heated it broke into a number of pieces. It is very dif-

ficult to separate these metals from each other. The
method is, to fuse the alloy with sulphuret of antimony.

2. The alloy of platinum and tin is very fusible and

brittle, at least when these metals are mixed in equal

proportions. Twelve parts of tin and one of platinum

form an alloy possessed of considerable ductility, which

becomes yellow when exposed to the air.

3. The alloy of silver and tin is very brittle, hard, and

durable. The two metals can scarcely be separated

again by the usual processes. This alloy has been ap-

plied to no use.

4. Mercury dissolves tin very readily cold; and these

metals may be combined in any proportion by pouring

mercury into melted tin. The amalgam of tin, when

composed of three parts of mercury and one of tin, cry-

stallizes in the form of cubes, according to Daubenton;

but, according to Sage, in grey brilliant square plates,

thin towards the edges, and attached to each other so

that the cavities between them are polygonal. It is used

to silver the backs of glass mirrors. See Foliation of

looking-glasses,

5. Tin unites very readily with copper, and forms an

alloy exceedingly useful for a great variety of purposes.

Of this alloy cannons are made; bell-metal; bronze; and

the mirrors of telescopes, are formed of different pro-

portions of the same metals. The addition of tin dimin-

ishes the ductility of copper, and increases its hardness,

tenacity, fusibility, and sonorousness. The specific grav-

ity of the alloy is greater than the mean density of the

two metals. It appears, from the experiments of Mr.

Briche, that this augmentation of density increases with

the tin; and that the specific gravity, when the alloy con-

tains 100 parts of copper and 16 of tin, is a maximum:

it is 8.87. The specific gravity of equal parts of tin and

copper is 8.79, but it ought only to be 8; consequently

ihe density is increased 0.79. In order to mix the two

metals exactly, they ought to be kept a long time in fu-

sion, and constantly stirred, otherwise the greater part
of the copper will sink to the bottom, and the greater

part of the tin rise, to the surface; and there will be form-

ed two different alloys, one composed of a great propor-

tion of copper combined with a small quantity of tin,

the other of a great proportion of tin alloyed with a small
quantity of copper.

Bronze and th metal of cannons are composed of from
6 to 12 parts of tin combined with 100 parts of copper.

This alloy is brittle, yellow, heavier than copper, and
has much more tenacity; it is much more fusible, and
less liable to be altered by exposure to the air. It was
this alloy which the ancients used for sharp-edged in-

struments before the method of working iron was brought

to perfection. The ^cXxts of the Greeks, and perhaps

the ces of the Romans, was nothing else. Even their

copper coins contain a mixture of tin.

Bell-metal is usually composed of three parts of cop-

per and one part of tin. Its colour is greyish-white; it

is very hard, sonorous, and elastic. The greater part

of the tin may be separated by melting the alio), and
then pouring a little water on it. The tin decomposes
the water, is oxidated, and thrown upon the surface.

The mirrors of telescopes are formed by melting to-

gether three parts of tin and one part of copper. This
alloy is very hard, of the colour of steel, and admits of

a fine polish. But besides this there are many other

compounds used for the same purpose.

Vessels of copper, especially when used as kitchen-

utensils, are usually covered with a thin coat of tin, to

prevent the copper from oxidating, and to preserve the

food which is prepared in them from being mixed with

any of that poisonous metal. These vessels arc then

said to be tinned. Their interior surface is scraped very

clean with an iron instrument, and rubbed over with

sal ammoniac. The vessel is then heated, and a little

pitch thrown into it, and allowed to spread on the sur-

face. Then a bit of tin is applied all over the hot cop-

per, which instantly assumes a silvery whiteness. The
intention of the previous steps of the process is, to have

the surface of the copper perfectly pure and metallic; for

tin will not combine with the oxide of copper. The coat of

tin thus applied is exceedingly thin. Bayen ascertained»

that a pan nine inches in diameter, and three inches

three lines in depth, when tinned, only acquired an ad-

ditional weight of 21 grains. Nor is there any method

of making the coat thicker. More tin indeed may be

applied; but a moderate heat melts it, and causes it to

run off.

6. Tin does not combine readily with iron. Ab
alloy, however, may be formed, by fusing them in a

close crucible, completely covered from the external air.

We are indebted to Bergman for the most precise expe-

riments on this alloy. When the two metals were fused

together, he always obtained two distinct alloys; the

first composed of 21 parts of tin and one part of iron;

the second of two parts of iron and one part of tin. The
first was very malleable, harder than tin, and not so

brilliant; the second but moderately malleable, and too

hard to yield to the knife.

The formation of tin-plate is a sufficient proof of the

affinity between these two* metals. This very useful
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alloy is formed by dipping into melted tin thin plates of

iron, thoroughly cleaned by rubbing them with sand,

and then steeping them 24 hours in water acidulated

by bran or sulphuric acid. The tin not only covers

the surface of the iron, but penetrates it completely,

and gives the whole a white colour. See Tinning.

The affinities of tin, and its oxides, are, according to

Bergman, as follow:

Tin. Oxide of tin.

Zinc, Tartaric acid,

Mercury, Muriatic,

Copper, Sulphuric,

Antimony, Oxalic,

Gold, Arsenic,

Silver. Phosphoric,

Lead, Nitric,

Iron, Succinic,

Manganese, Fluoric,

Nickel, Saclactic,

Arsenic, Citric,

Platinum, Lactic,

Bismuth, Acetic,

Cobalt, Boracic,

Sulphur. Prussic.

TiN-sfonc, an ore of tin which occurs in masses, in

rounded pieces, and crystallized. These, crystals are very

irregular. Colour dark brown; sometimes yellowish

grey, and sometimes nearly white. Somewhat transpa-

rent when crystallized. Specific gravity 6.9 to 6.97.

Before the blowpipe it decripitates, and on charcoal is

partly reduced. Tinges borax white. According to

Klaproth it is composed of

77.50 tin

21.50 oxygen
.25 iron

.75 silica

100.00

TINCTURE. See Pharmacy.
Tincture, in heraldry, tin- hue or colour of any thing

in coat-armour. See Heraldry.
TINEA. See Medicine.
TINN ING. Tinning is the art of covering any metal

with a thin coating of tin. Copper and iron are the

metals most commonly tinned. The use of tinning these

metals is, to prevent them from being corroded by rust;

as tin is not so easily acted upon by the air or water, as

iron and copper are.

What arc commonly called tin-plates, or sheets, so

much used for utensils of various kinds, are in fact iron

plates coated with tin.

The principal circumstance in the art of tinning is, to

have the surface of the metal to be tinned perfectly

clean and free from rust, and also that the melted tin

may be perfectly metallic, and not covered with any
ashes or calx of tin.

Tinning of iron. When iron plates are to be tinned,

they are first scoured, and then put into what is called

a pickle, which is sulphuric acid diluted with water; this

dissolves the rust or oxyde that was left after scouring,

and renders the surface perfectly clean. They are then

again washed and scoured* They are now dipped into
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a vessel full of melted tin, the surface of which is cover-

ed with fat or oil, to defend it from the action of the air.

By this means, the iron coming into contact with the

melted tin in a perfectly metallic state, it comes out

completely coated.

When a small quantity of iron only is to be tinned, it

is heated, and the tin rubbed on with a piece of cloth, or

some tow, having first sprinkled the iron with some pow-

dered resin, the use of which is to reduce the tin that

may be oxydated. Any inflammable substance, as oil

for instance, will .have in some degree the same effect,

which is owing to their attraction for oxygen.

Tinning of copper. Sheets of copper may be tinned

in the same manner as iron. Copper boilers, saucepans,

and other kitchen utensils, are tinned after they are made.

They are first scoured, then made hot, and the tin rub-

bed on as before with resin. Nothing ought to be used

for this purpose but pure grain tin; but lead is frequent-

ly mixed with the tin, both to adulterate its quality, and

make it lie on more easily; but it is a very pernicious

practice, and ought to be severely reprobated.

To whiten brass or copper by boiling. Put the brass or

copper into a pipkin with some white tartar, alum, and

grain tin, and boil them together. The articles will soon

become covered with a coating of tin, which, when well

polished, will look like silver. It is in this manner that

pins, and many sorts of buttons, are whitened.

TINNITUS aurium, a noise or buzzing in the ear,

when it seems to receive sounds which do not exist, or

at least which are not produced by the motion of the ex-

ternal air; and the ear being filled with a certain spe-

cies of sound, cannot admit other sounds, unless they are
very violent. The tinnitus is of two kinds, the one pro-
ceeding from a distemperature of the organ of hearing,
the other from a disorder of the brain.

TIPHIA, a genus of insects of the order hymenoptera.
The generic character is, mouth with a membranaceous
rounded jaw; the mandible arched and acute; no tongue;
feelers four, filiform, unequal, and inserted in the middle
of the lip; antenna? filiform, short, convolute; sting con-
cealed within the abdomen. There are 27 species.

TIPULA, a genus of insects of the order diptera. The
generic character is, mouth arched over by the upper
jaw extended from the head; palpi two, recurved, longer
than the head; probosis recurved, very short.
The larger kinds of tipulae are, in general, distin-

guished by their lengthened bodies, horizontally expand-
ed wings, and the unusual length and slendernessof their
legs, which are also remarkably fragile; it being difficult
to handle the insect without breaking some of its limbs.
The smaller kind have incumbent wings, and in habit or
general appearance are much allied to gnats, and some
are so very small as scarcely to exceed the tenth of an
inch in length. The larvae of this genus differ in habit,
according to their different modes of life, some being ter-
restrial, and others aquatic. They feed on the softer
kind of vegetable substances, as the fine fibres of roots,
&c. etc.

The largest of the European tipulae, is the tipula ri-
vosa of Linnaeus, often measuring more than an inch and
a half in body; and is distinguished by its wings, which
are transparent, with large dusky undulations 'intermix-
ed with white towards the rib or upper edge. Tins hi-
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proceeds from a dusky or greyish larva of a length-

ened form, and destitute of legs. It is found beneath the

roots of grass in meadows, gardens, &c. and in the

months of July and August changes into a lengthened

and pointed chrysalis of a dusky colour, out of which in

September proceeds the complete animal. This is popu-

larly known by the title of long legs, and is frequently

seen in houses during the autumnal evenings, when it is

semarkable for the propensity, in common with many
other insects, of fl) ing towards the flame of candles, and

in consequence, often perishing in the blaze.

Tipula hortorum, or the garden tipula, is of somewhat
smaller size than the preceding, and is produced from a

larva and chrysalis of similar appearance with those of

the former kind, but of a darker or blacker colour. The
larva is found under grass-roots, &c. The wings of this

species are transparent, with obscurely marked whitish

variegations.

Tipula oleracea is a very common species, of nearly

similar size with the preceding, and with transparent

wings with a dusky rib or upper edge. Its larva inhabits

garden-grounds, where it commits ravages among vari-

ous plants. In its appearance it resembles those of the

former kinds. It may be added, that the chrysalis, in

most of the terrestrial insects of this tribe, is furnished at

the upper part with a pair of short hornlike processes,

perhaps operating as a kind of spiracula; this particu-

larity is however still more striking in those which be-

long to the aquatic kinds.

The tipula cornicina is of middle size, and has trans-

parent wings with a marginal dusky spot, and the body
yellow, with three longitudinal dusky streaks. Its larva,

which is found in meadows, &c. is brown, with a flat-

tened or truncated tail, beset with a certain number of

radiating soft spines or processes; and the chrysalis is

slender, and furnished, as in most others, with minute

spines about its segments, by the assitance of which it is

enabled to elevate itself to the surface when the time of

its ultimate change takes place.

Tipula crocata is one of the few insects of this genus

adorned with lively colours. It is of a polished black,

with yellow rings round the abdomen.

Of those in which the wings are generally incumbent,

the tipula plumosa, so named from its plumed antennae,

may serve as an example. This insect is of the size of

a gnat, which it so much resembles in its general appear-

ance as to be frequently mistaken for one: its colour is a

greenish brown. The larva is aquatic, bears a conside-

rable resemblance to those of the genus culex, as d >es

likewise the chrysalis or pupa; which, instead of Ijing

dormant during this state, is locomotive, playing about

in the water, like the larva, and, at the time of its change,

springs to the surface in order to give birth to the com-

plete insect.

Among the very small tipulre. none is more familiar

than the elegant species called by Linnaeus tipula pha-

Jsenoides. This minute fly is very frequently observed

in great numbers on windows during the decline of sum-
mer, appearing principally in the evening. It has so lit-

tle the appearance ot a genuine tipula, that it would
hardh be considered as belonging to this genus by a

common spectator. Jts general length is about the tenth

of an inch; and the wings, wliich are very large in pro-

portion to the insect, are of an oval shape, and of a grey
colour, elegantly mottled or variegated with dusky
specks; the edges are deeply fringed with hair, and the

nerves beset with >blong scales or feathers, and the whole
insect, microscopically examined, exhibits a highly, ele-

gant appearance.

Tipula hirta so mucti resembles the last, that it might
perhaps be rather considered as a variety or sexual dif-

ference than truly distinct. If is, however, a trifle larger,

and of a darker colour. There can be little doubt

the larvaj of these minute species are aquatic, but i ey

seem to be hitherto undescribed. There are l£3 spc< ies .

TITANIUM, a metal found in black sand, resembling

gunpowder, in Cornwall, and upon examination

found to possess the following properties:

Its colour is orange-red, and it. has a good deal of

lustre. As it has been only obtained in very small ag.
glutinated grains, neither its hardness, specific g
nor malleability, has been ascertained. It is one ol lC

most infusible of metals, requiring a greater lr . f

melt it than can be produced by any method at pn
known.
When heated in the open air, it combines readily with

oxygen, and seems capable of forming three different

oxides; namely, the blue or purple, the red, and the

white.

The protoxide, which is of a blue or pur] . ig

formed, when titanium is exposed hot to the open ah>
evidently inconsequence of the absorption of oxygen,
The deutoxide or red oxide is found native. It is often

crystallized in four-sided prisms. Its specific gravity ig

about 4.2; and it is hard enough to scratch glass. Wl.en
heated it becomes brown, and when urged by a very

violent fire some of it is volatillized. When heated

sufficiently along with charcoal, it is reduced to the me-
tallic state.

The peroxide or white oxide may be obtained by fusing

the red oxide in a crucible with four tim« 4s its weight f

potass, and dissolving the whole in water. A white

powder soon precipitates, which is the whit/ oxide ol

tanium. Vauquelin and Hecht have shown that it is

composed of 89 parts of red oxide and 11 parts of oxyJ

gen.

Titanium does not seem to be capable of combining
with sulphur.

Phosphuret of titanium has been formed by Mr. Che-

nevix by the following process: He put a mixture of

charcoal, phosphat of titanium (phosphoric acid com-
bined with oxide of titanium), and a little borax, into a

double crucible, well luted, and exposed it to the heat of

a forge. A gentle heat was first applied, which was
gradually raised for three quarters of an hour, and
maintained for half an hour as high as possible. Th«
phosphuret of titanium was found in the crunble in th«

form of a metallic button. It is of a white colour, brit-

tle, and granular, and does not melt before the blowpipe);

Vauquelin and Hecht attempted to combine it with sil-

ver, copper, lead, and arsenic, but w ithout su< . i *s.

But they combined it with iron, and formed an alio- of

a grey colour, interspersed witli yellow-coloured brilliant

particles. This alloy they were not able to fuse.

The affinities of the oxides of titanium arc, according

to professor Lampadlus, as follows:
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Gallic acid,, Sulphuric,

Phosphoric, Muriatic,

Arsenic, Nitric,

Oxalic, Acetic.

TITHES, are the tenth part of the increase yearly

arising and renewing from the profits of lands, the

stock upon lands, and the porsonal industry of the inha-

bitants. And hence they are usually divided into three

kinds; pra-.dial, mixed, and personal.

Pradial tithes are such as arise merely and imme-

diately from the ground, as grain of all sorts, hay,

wood, fruits, herbs; for apiece of land or ground, being

called in Latin prsedium, whether it is arable, meadow,
or pasture, the fruit or produce thereof is called prsedial,

and consequently the tithe payable for such annual pro-

duce is called a praedial tithe.

Mixed tithes are those which arise not immediately

from the ground, but from things immediately nourished

from the ground; as by means of cattle depastured there-

upon, or otherwise nourished with the fruits; as colts>

calves, lambs, chickens, milk, cheese, eggs.

Personal tithes are such as arise from the labour and
industry of man, employing himself in some personal

work, artifice, or negotiation; being the tenth part of the

clear gain, after charges deducted. Watts, c. 59. But
this is seldom paid in England, except by especial cus-

tom.
Tithes with respect to value, are divided into great

and small. Great tithes, arc corn, hay, wood. Small
tithes, are the prsedial tithes of all other kinds, together

with those that are mixed, and personal.

Tithes of common right belong to that church, within
the precincts of whose parish they arise. But one
person may prescribe to have tithes within the parish
of another; and this is what is called a portion of tithes.

No tithe is due de jure of the produce of amine, or of
a quarry, because this is not a fruit of the earth, renew-
ing annually; but is the substance of the earth, and has
perhaps been so for a great number of years. 1 Rol.
Abr. 637.

But. in some places tithes are due by custom of the
produce of mines. 2 Vern. 46.

iSo tithe is due of lime: the chalk of which this is

made being part of the soil. 1 Rol. Abr. 637.
Tithe is not due of bricks, which are made from the

earth itself. 2 Mod. 77.

Nor is tithe due of turf, or of gravel; because both
these are part of thesoil. 1 Mod. 35.

It has been held, that no tithe is due of salt, because
this docs not renew annually. 1 Rol. Abr. 642.

But every one of these, and all things of the like kind,
»»ay b\ custom become tirhable. l Rol, Abr. 642.

Barren land converted into tillage: no tithe shall be
paid for the first seven years; but if it is not barren in
its own nature, as if it is woodland, grubbed and made
fit for tillage, tithes shall be paid presently; for woodland
is fertile, not barren. 1 Rol. Abr.

Glebe lauds, in the hands of the parson, shall not pay
tithe to the vicar, nor being in the hands of the vicar,
shall they pay tithe to the parson, because the church shall
not pa\ tithes to the church. But if the parson lets his

reserving the glebe lands, hu shall ]>ay the
tithes thereof to the lessee. Gibs. 661.
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No tithes are due for houses; for tithes are only due
of such things as renew from year to year. 1 1 Rep.
16. But houses in London are, by decree, which was
confirmed by an act of parliament, made liable to the
payment of tithes. 2 Inst. 659. There is likewise in

most ancient cities and boroughs, a custom to pay tithes

for houses; without which there would be no mainte-
nance in many parishes for the clergy. 11 Rep. 16.

As to mills, it is now settled by a decree of the house
of lords, upoo an appeal from a decree of the court of
exchequer, that only personal tithes are due from the oc-
cupier of a corn-mill. 2 Pere Will. Rep. 463.
The occupier of a new-erected mill, is liable to tithes,

although such mill is erected upon land discharged of
tithes. Cro. Jac. 429.

•Agistment, agisting in the strict sense of the word,
means the depasturing of a beast the property of a
stranger; but this word is constantly used, in the books,
for depasturing the beast of an occupier of land, as well
as that of a stranger. 5 Bac. Abr. An occupier of
land is not liable to pay tithe for the pasture of horses,
or other beasts, which are used in husbandry in the
parish in which they are depastured; because the tithe of
corn is by their labour increased. 1 Roll. Abr. 646.
But if horsesjor other beasts are used in husbandry out of
the parish in which they are depastured, an agistment
tithe is due for them. 7 Mod. 114. No tithe is due for
the pasture of milk-cattle which are milked in the parish
in which they are depastured; because tithe is paid of
the milk of such cattle. Lord Ray in. 130. No tithe is

due for the pasture of a saddle-horse which an occupier
of land keeps for himself or servants to ride upon. Cro.
Jac. 450.

An occupier of land is liable to an agistment tithe for
all such cattle as he keeps for sale. Cro. Eliz. 446.
Milk-cattle which are reserved for calving, shall pay no
tithe for their pasture whilst they are dry; but if they
are afterwards sold, or milked in another parish, an
agistment tithe is due for the time they were dry. Lord
Ray in. 130. No tithe is due from an occupier of land
for the pasture of young cattle, reared to be used in
husbandry or for the pail. Cro. Eliz. 476. But if young
beasts are sold before they come to such perfection as u*
be fit for husbandry, or before they give milk, an agist-
ment tithe must be paid for them. Het. 86. If cattle
also, which have neither been used in husbandry, nor
for the pail, are, after having been kept some time killed,
to be spent in the family of the occupier of the land on
which they are depastured, no tithe is due for their pas-
ture. Jenk. 281.

No tithe is due for the cattle, either of a stranger or an
occupier, which are depastured in grounds that have in
the same year paid tithe of hay. 2 liol. Rep. 191. But
it is generally true, that an agistment tithe is due for de-
pasturing any sort of cattle the property of a stranger.
Cro. Eliz. 276. No agistment tithe is due for such beasts,
either of a stranger or an occupier, as are depastured on
the headlands of ploughed fields; provided that these arc
not wider, than is sufficient to turn the plough and horses
upon, l Rol. Rep. 646. No tithe is due for such cat-
tle as are depastured upon hurl that has the same year
paid tithe of corn. Mod. 216. If land, which has
paid tithe of corn one year, is left uusown the next
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yewr, no agistmen Fop such land; because by tins

lv ig I'rt sh, the titbe of the next crop of corn is increased.

1 Rol. Rep. 642. Bat if suffered to lie fallow longer

than In the course of husbandry is usual, an agistment

tithe is due for the beasts depastured upon such land.

SIm p. Abr. 1008.

fikcep. After paying tithe of wool, had been fed upon

turnips not severed, by which they were bettered to the

value of live shillings each, and were then sold; it also

appeared, that before the next shearing time, as many
had been bought in as were sold, and that of these tithe

of wool had been paid. It was insisted, that if an agist-

ment was to be paid for the sheep sold, it would be a

double tithing; but the court held that this was a new in-

crease, and decreed the defendant to account for an

agistment tithe. Gibs. Rep. in Equi. 231. But in a

later case the court held, that no agistment tithe should

be paid, because sheep are animalia fructuosa. Bunb.

278.

Corn. It is held that no tithes is due of the rakings

of corn involuntarily scattered. Cro. Eliz. 178. But
if more of any sort of corn is fraudulently scattered, than

there would have been scattered if proper care had been

taken, tithe is due of the rakings of such corn. Cro.

Eliz. 475. ]No tithes are due of the stubbles left in corn-

fields, after mowing or reaping of corn. 2 Inst. 261.

Tithe oUiay is to be paid, though beasts of the plough

or pail, or sheep, are to be foddered with such hay. 12

Mod. 197. But no tithe is due of hay upon the headlands of

ploughed grounds, provided that such headlands are not

wider than is sufficient to turn the plough and horses

upon. 1. Rol. Abr. 646. It is laid down in an old case,

that if a man cuts down grass, and while it is in the

swathes carry it away, and gives it to his plough-cattle,

not having sufficient sustenance for them otherwise, no

tithe is due thereof. 1 Rol. Abr. 645. And in a modern
case, the court of exchequer was of opinion, that no tithe

is due of vetches, or of clover, cut green and given to

the cattle in husbandry. Rumb. 279.

Wood. Tithe of wood is not due in common right, be-

cause wood does not renew annually; but it was in an-

cient times paid in many places by custom. 2 Inst. 645.

Faggot wood, however, pays tithe.

Exemptions from tithes are of two kinds; either to be

wholly exempted from paying any tithes, or from pay-

ing tithes i ti kind. The former is cailed de non cieciman-

do; the latter demodo deciinandi.

Prescription de non decimando, is to be free from the

payment of tithes, without any recompence for the same.

Concerning which, the general ruie is, that no layman

can prescribe in non decimando; that is, to be discharged

absolutely of the payment of tithes, and to pay nothing

in lieu thereof; unless he begins his prescription in a re-

ligious or ecclesiastical person. But all spiritual per-

sons, as bishops, deans, prebendaries, parsons, and vicars,

may prescribe generally in non decimando. 1 Rol. Abr.

653.

A modus decimandi, usually called by the name of

modus only, is where there is by custom a particular

manner of tithing, different from the general laws of tak-

ing tithes in kind. This is sometimes a pecuniar} compen-
sation, as so much an acre for the tithe of land; some-
times a compensation in work and labour; as that the

2

parson shall have only the twelfth cock of hay, and not
the tenth, in consideration of the owuer'r making it for

him; sometimes in lieu of a large quantity, when arrived
to great maturity; as a couple of fowls in lieu of tiihe-

eggs, &c. An} means in short, whereby the general law
of tithing in altered, and a new method of taking tlieui

is introduced, is called modus decimandi, or special me-
thod of tithing. 2 Black. 29.

In oilier to make a modus or prescription good, sever-

al qualifications are requisite. It must be supposed to

have had a reasonable commencement; as thai at the time
of the composition, the modus was the real value of mo-
ney, though now heroine much less. It must be some-
thing for the parson's benefit; therefore the finding straw
for the body of the church, the finding a rope for a bell,

the paving 5s. to the parish-clerk, have been adjudged
not to be good. But it is a good modus to be discharged,
that one has time out of mind been used to employ the
profits for the repair of the chancel, for the parson has a
benefit by that.

A modus must be certain; so a prescription to pay a
penny or thereabouts, for every acre of land, is void for
the uncertainty. And it has been held, that if a precise
day of payment is not alleged, the modus will be ill; out
now it is bolden, that where an amenta! modus has been
paid, and no certain day for the payment thereof is limi-

ted, the same shall be due ami payable on the last da)' of
the year.

A modus must be ancient; and therefore if it is any
thing near the value of the tithe, it will be supposed to

be of late commencement, and for that reason will be set

aside.

A modus must be durable: for the tithe in kind, bein^
an inheritance certain, the recompence for it should be du-

rable; therefore a certain sum, to be paid by the inhabi-

tants of such a house, has been set aside, because the

house may go down and none inhabit it.

And it must be constant and uninterrupted; for if there

have been frequent interruptions, no custom or prescrip-

tion can be obtained. But after it has been once duly ob-

tained, a disturbance for ten or twenty years shall not

destroy it.

When a common is divided and inclosed, a modus shall

only extend to such tithes as the common yielded before

incl isurc; such as the tithes of ,ool, lambs, or agistment;
but not to the tithes of hay and corn, which the common,
whilst it. was common, did never produce. Bur. 1735.
The parson cannot come, himself and set out his tithe

without the consent of the owner; but he may attend and
see it set out: yet the owner is not obliged to give him
notice when he intends to set it out, unless by special

custom. Id. 1891. After it is set out, the care thereof

as to wasting or spoiling, rests upon fur parson, and not

upon the owner of the land; but the parson may spread,

dry, and prepare his corn, hay, or the like, in any conve-

nient place upon the ground, till it is sufficiently weath-

ered, and fit to he carried into the barn. And he may
carry his tithes from the ground, either by the common
way, or such other way as the owner of the land uses to

carry away his nine parts. If the parson suffers his tithe

to stay too long upon the land, the other may distrain

the same as doing damage, or he may have an action on

the case; but he cannot put in his cattle and destroy tike
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corn or other tithe, f-ir that would be to make himself

judge what shall ho deemed a convenient time for tak-

ing it away. Lord Raym. 189.

Payment of tithes. By 1 Geo. I. c. 6, all customary

payments due to clergymen, the payments of tithes, k.c.

are enforced; and the prosecution in tiiis case may he for

any tithes or church-rates, or an;, customary or other

rights, dues, or payments, belonging to any church or

chapel, which of right hy law and custom ought to he

paid for the stipend or maintenance of any minister or

fcurate, offi iating in any church or chapel, provided that

-nine does not exceed 20/. But the time in not limit-

ed, within which the sani' shall hecorne due.

And if any quaker shall refuse to pay or compound
for the same, any parson, vicar, curate, farmer, or pro-

prietor of such tithes or any churchwarden, chapelwar-

deu, or other person who ought to have, receive, or col-

lect anj such tithes, rates, dues, or payments, may make
complaint to an> two justices, other than such as is pa-

tron (d' the church or chapel, or interested in the tithes.

The number of days is not limited between the time of

refusal and the cwmplaint; nor is it hereby required that

guch complaint shall be in writing. But it will be more
conformable to the usual practice in like cases, if it is in

•Writing. Upon which complaint, the said justices are

required to summon in writing, under their hands and
seals, by reasonable warning, such quaker, against whom
such complaint shall be made. And after appearance, or

on default of appearance (the warning or summons be-

ing proved before him upon oath), they may proceed to

examine on oath the truth of the complaint, anchto as-

certain and state what is due and payable; and by order

under their hands and seals, they may direct and ap-

point the payment thereof, so that the sum, ordered as

aforesaid, does not exceed 10/.; and also such costs and
charges, that upon the merits of the cause shall appear,

not exceeding 1 0s.; and on refusal to pay, any one of the

two next justices, by warrant under his hand and seal,

may levy the same by distress and sale, rendering the

overplus, the necessary (barges of distraining being first

deducted and allowed by the said justice, unless it is in

the case of appeal, and then no warrant of distress shall

be granted till the appeal shall be determined. Tithes

under the value of 40/. may also be recovered by the

Bftme process from persons who are notquakers. As no

time is limited for detaining the distress, nor charges al-

lowed for keeping it. it may be sold immediately.

Any person who shall think himself aggrieved by the

judgment of the two justices, may appeal to the ncxtses-

i; where if the judgment shall be affirmed, they shall

decree the same by order of session, and give costs

against ihe appellant, to be levied by distress and sale, as

lo .li'-ni shall seem reasonable; and no proceeding herein

shall be removed by certiorari, or otherwise, unless the

title of such tithes shall be in question.

The withholding of tithes from the parson or ^ icar,

whether the former is a clergyman or lay.appropriator,

is among the pecuniary causes cognizable in the ecclesi-

astical court; hut liei roust betaken: for

the tical courts have no jurisdiction to try the

^ <ns, between
ui to compel the

payment of them when the right is not disputed* £ lust.

364.

Tithes, however, if of any considerable value, are ge-
nerally sued for in the exchequer by English bill, except
where the suit is founded on the statute of 2 and 3 Ed.
VI. for double or treble, &c.

TITH1NGMEN. In the Saxon times, for the better

conservation of peace, and the more easy administration
of justice, every hundred was divided into ten districts

or tithings, each tithing consisting of ten friborgs, each
friborg of ten families; in which tithing-men, or civil

deans, were to examine and determine all smaller differ-

ences between villages and neighbours, but to refer all

greater matters to the superior courts, which had a ju-

risdiction over the whole hundred.

TITLE, in law, denotes any light which a person has
to the possession of a thing; or an authentic instrument,

whereby he can prove his right. See Right. <Scc.

As to the titles of the clergy, they denote certain places

wherein they may exercise their functions. There are
several reasons why a church is called titulus; but that

which seems to he the best, is because anciently the name
of the saint to whom the church was dedicated, was en-

graved on the porch, as a sign that the saint had a title*

to that church; and thence the church itself was after-

wards called titulus. In this sense a title signifies the

church to which a clergyman was admitted, and where
he is constantly to reside; and by the canons, none shall

be ordained without a title. This is in order to keep out

such from the Ministry who, for want of maintenance,
might bring a disgrace upon the church. Can. 31.

In short, according to some writers, such a title is aa
assurance of being preferred to an ecclesiastical benefice,

that is to say, a certificate that the clerk is provided of
some church or place, or where the bishop that ordains
him, intends shortly to admit him to a benefice or curacy
then void.

TITMOUSE. See Parus.
TMESIS, in grammar, a figure whereby a compound

word is separated into two parts, and one or more words
placed between them: thus, for qusecunque, Virgil says,
quae me cunque vocant terrae, ecc.

TOAD. See Rana.
TOBACCO. See Nicotjaxa.
TODUS, the tody, in ornithology, a genus belonging

to the order of pica?. The beak is slender, depressed,
broad, and the base beset with bristles; the nostrils are
small and oval; the toes are placed three before and one
behind; the middle are connected to the outer. Th-re
are 15 species according to Dr. Latham. " Birds of this

genus (says that eminent ornithologist) inhabit the war-
mer parts of America. They vary considerably in their

bills as to breadth, but all of them have a certain flatnesa^

or depression, which is peculiar. They have a great
affinity to the flycatchers; and, indeed, to speak the

truth, the two genera run much into one another. How-
ever, in one thing they differ materially; for in the tody,

the outer and middle toes are much connected, whereas
in the flycatcher genus they are divided to their origin."

TOLUIFERA, the balsam of , i f

plants of the class decandria, and order monogynia. The
calyx is five-toothed, bell shaped; petals fi\

style none. There is only one species, the balsa.num.
This tree grows to a considerable height: it

numerous largo branches, and is coveted with rough,
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thick, greyish bark; the leaves are elliptical or ovate,

entire, pointed, alternate, of a light-green colour, and
stand upon short strong footstalks; the ilowers are nu-

merous, and produced in lateral raccrai.

It grows in Spanish America, in the province of Tolu,

behind Carthagena, whence we are supplied with the

balsam. This balsam is obtained by making incisions

in the bark of the tree, and is collected into spoons,

which are made of black wax, from which it is poured

into proper vessels.

This balsam is of a reddish-yellow colour, transpa-

rent, in consistence thick and tenacious. By age it grows
So hard and brittle, that it may be rubbed into a powder
between the finger and thumb. Its smell is extremely
fragrant, somewhat resembling that of lemons. Its taste

is warm and sweetish, and on being chewed, it adheres

to the teeth. See Balsams.
This balsam possesses the same general virtues with

the balsam of Gilead, and that of Peru. It is, however,

less heating and stimulating, and may, therefore, be

employed with more safety. It has been chiefly used

as a pectoral, and is said to be an efficacious corroborant

in gleets and seminal weaknesses. It is directed by the

Pharmacopoeias in the syrupus tolutanus, tinctura tolu-

iana, and syrupus balsamicus.

TOMBAC, a metal composed of copper and arsenic.

See Arsenic.
TOMKRS, a genus of the class and order dodecan-

dria monogynia. The involute is four or five-leaved;

calyx none; corolla five-petalled; nect. scales five; berry

one-seeded. There are three species, of which the sa-

bipere or tallow-tree of China is the most remarkable.

The leaves and twigs of this tree abound in a viscid

juice, and being bruised and macerated in water, render

it glutinous, and it is used by the natives to work up
their plaister. A great quantity of thick white oil is

extracted from the berries, of which candles are made
resembling wax or spermaceti.

TON weight, 20 hundred. See Weight.
TONE, or Tune, in music, a property of sound

nvhereby it comes under the relation of grave and acute;

or it is the degree of elevation any sound has, from the

degree of swiftness of the vibrations of the parts of so-

norous bodies. See Sound.
Tone is more particularly used for a certain degree

©r interval of tune, whereby a sound may be either raised

or low ered from one extreme of a concord to the other,

so as still to produce true melody.

TONGUE. See Anatomy.
TONNAGE, a custom or impost due for merchandize

brought or carried in tons from or to other nations after

a certain rate in every ton.

Tonnage. The usual method of finding the tonnage

of any ship is by the following rule:—Multiply the length

of the keel by the breadth of the beam, and that product

by half the breadth of the beam: and divide the last pro-

duct by 94, and the quotient will be the tonnage.

Ship's keel 72 feet; breadth of beam 24 feet.

72 x 24 x 12— * 120.6 tonnage.

The tonnage of goods and store is taken sometimes
by weight, and sometimes by measurement; and that
method is allowed to the vessel which yields the dost

tonnage. In tonnage by weight, 20 cwt. make 1 ton.

In tonnage by measurement, 40 cubic feet are equal to

1 ton. All carriages, or other stores to be measured by
tonnage, are taken to pieces, and packed in the manner
which will occupy the least room on board ship. All

ordnance, whether brass or iron, is taken in tonnage by
its actual weight. Musket-cartridges in barrels or boxes,

ail ammunition in boxes, and other articles of great
weight, are taken in tonnage according to their actual

weight.

The following is the tonnage allowed to the military

officers of the ordnance embarked for foreign service, for

their camp-equipage and baggage:
For a field officer 5 tons.

For a captain 3 do.

For a subaltern 1| do*

TONSELLA, a genus of the class and order triaa-

dria monogynia. The calyx is five-parted; petals five;

nect. pitcher-shaped; berry one-celled, four-seeded.
There are two species, trees of the West Indies.

TONSILS. See Anatomy.
TONS Li RE, in ecclesiastical history, a particular

manner of shaving or clipping the hair of ecclesiastics or
monks.
The ancient tonsure of the clergy was nothing more

than polling the head, and cutting the hair to a mode-
rate degree, for the sake of decency and gravity; and
the same observation is true, with respect to the tonsure

of the ancient monks. But the Romanists have carried

the affair of tonsure much farther; the candidate for it

kneeling before the bishop, who cuts his hair in five dif-

ferent parts of the head, viz. before, behind, on each side,

and on the crown.

TONTINE, a species of increasing annuity on which

money is sometimes borrowed, either for the service of

the state, or for erecting bridges, churches, theatres,

taverns, and other expensive buildings. It is usually di-

vided into a certain number of shares, for each of which

a life is nominated; and a certain annual sum being set

apart for payment of interest on the money advanced, the

same sum is to continue to be annually divided among
the surviving nominees, by which means their annuities

increase as the number of shares are reduced, till ths

whole are extinct.

The first attempt in this country to raise money for

the public service on this uncertain kind of interest, was

in 1693; but though in this instance the annuity was

more determinate than in the generality of such plans,

as the subscribers were certain of 1 per cent, for the first

seven years, it did not succeed, only 108,100?. being

advanced out of a million intended to be raised.

In 1757, an attempt was made to raise a loan by a

tontine scheme; and in 1765, a tontine formed part of a

project for funding navy and victualling bills; both these

plans were unsuccessful; and the tontine formed in the

year 1789, which was the last attempt to raise a public

loan in this way, experienced a similar fate, as not half

the proposed number of shares were disposed of.

A variety of tontine schemes for short periods of five

or seven years, have of late been set on foot, to the delu-

sion of those who have been induced to subscribe to them.

Mr. W. Morgan has shown the folly of these specula-

tions. He observes, that in the short term of seven years.
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the accumulation of money at simple and compound in-

terest, is much the same, and the decrements of life are

so inconsiderable, as to produce little or no effect in in-

creasing this accumulation. A weekly payment of six-

pence improved at 4 per cent, compound interest for

seven years, will amount to \0l. 5s. Sd. but at simple in-

terest it will amount to lOL 5s. I0d., and at no interest

at all, to 9/. 2s. The additon, therefore, to the principal

from the mere operation of compound interest, is so in-

considerable, that were all the subscribers to live to the

end of the term, each share would be increased by this

means only \l. 3s. 7d. With respect to the advantage

arising from survivorship, let it be supposed tliat the

number of subscribers to the tontine is 10,000, consisting

of persons of all ages under 60 years. According to the

table of probabilities of life at Northampton, 8647 of

those persons will survive a term of seven years; so that

if the whole 10,000 lived to make their last payment, and

none of them died till just before the final distribution of

the stock, the share of each survivor would be no more
than ill. 17s. 6d. But it is to be observed, that these

lives will be continually dying from the time of the first

subscription to the conclusion of the tontine; and that

these deaths, by lessening the weekly contributions, will

reduce the share of each survivor to III. lis. nearly.

"When the expenses of management are also deducted,

and allowance is made for the loss which may be sustain-

ed by investing the money in the public funds, it is more
than probable that the shares will fall greatly below the

sum just stated, and that the surviving members will, at

the end of seven years, have the mortification of finding

that they barely receive the money they have paid, after

having endangered the loss of the greatest part of it by

dying in the mean time. In several of these schemes,

which have lately expired, the division to the subscribers

has been considerably less than the amount of their con-

tributions.

TOOTH. See Anatomy.
TOPASFELS. See Rocks, primitive.

TOPAZ. The name topaz has been restricted by
Mr. Hauy to the stones called by mineralogists occiden-

tal ruby, topaz, and sapphire; which, agreeing in their

chrjstallization and most of their properties, were ar-

ranged under oue species by Mr. Rome de Lisle. The
word topaz, derived from an island in the Red Sea,

where the ancients used to find topazes, was applied by
them to a mineral very different from ours. One variety

of our topaz they denominated chrysolite.

The topaz is found in Saxony, Bohemia, Siberia, and
Brazil, mixed with other minerals in granite rocks.

It is commonly chrystallized. The primitive form of
its crystals is a prism whose sides are rectangles, and
bases rhombs, having their greatest angles 124c 22', and
the internal molecule has the same form; and the height
of the prism is to a side of the rhomboidal bases as 3 to

S. The different varieties of topaz crystals hitherto

observed, amount to 6. Five of these are eight-sided
prisms, terminated by four-sided pyramids, or wedge-
shaped summits, or by irregular figures of 7, 13, or 15
sides: the last variety is a twelve-sided pri m, terminated
by six-sided pyramids wanting the apex. For an accu-
rate description and figure of these vurioties the reader
is referred to Mr. Ilauy.

The texture of the topaz is foliated. It causes a dou-

ble refraction. Specific gravity from 3.46 to 3.56. The
Siberian and Brazil topazes, when heated, become posi-

tively electrified on one side, and negatively on the other.

It is infusible by the blowpipe. The yellow topaz of

Brazil becomes red when exposed to a strong heat in a

crucible; that of Saxony becomes white by the same pro-

cess. This shows us that the colouring matter of these

two stones is different.

The colour of the topaz is various, which has induced

mineralogists to divide it into the following varieties:

1. lied topaz, of a red colour, inclining to yellow; called

Brazilian or occidental ruby.

2. Yellow topaz, of a golden-yellow colour, and some-
times also nearly white; called occidental or Brazil to-

paz. The powder of this and the following variety,

causes syrup of violets to assume a green colour.

3. Saxon topaz. It is of a pale wine yellow colour,

and sometimes greyish white.

4. Aigue marini, of a blueish or pale-green colour.

5. Occidental sapphire, of a blue colour, and some-
times white.

A specimen of white Saxon topaz, aualyzed by Vau-
quelin, contained

68 alumina
31 silica

99.

TOPOGRAPHY, a description or draught of some
particular place, or small tract of land, as that of a city

or town, manor, tenement, field, garden house, castle,

&c. or such as surveyors set out in their plots, or make
draughts of, for the information and satisfaction of the
proprietors.

TOiiDYLIUM, hart-wort, in botany, a genus of
plants of the class pentandria, and order digynia, and
in the natural system arranged under the 45th order,
umbellatse. The corollets are radiated, and all herma-
phrodite; the fruit is roundish, and crenated on the mar-
gin; the involucra long and undivided. There arc seven
species; of which two are British, the maximum and
officinale. I. The maximum, or knotted parsley, has
simple sessile umbels, the exterior seeds being rough.
It grows in the borders of the corn-fields, and in dry
stony places. 2. The officinale, officinal hart-wort, has par-
tial involucra, as long as the flowers; leaflets oval andjag

;

ged; the seeds are large and flat, and their edges notched.
TORMENTILLA, Tormentil, a genus of plants of

the class icosandria, and order polygyria, and in the

natural system ranging under the 35th order, scnticosa?.

The calyx isoctofid; the petals are four; the seeds round,
naked, and affixed to a juiceless receptacle. There arc

two species, the erecta and repens, both indigenous. The
erecta, common tormentil, or scptoil, has a stalk some-
what erect, and sessile leaves. The roots consist of
thick tubercles, an inch or more in diameter, replete with

a red juice of an astringent quality. They are used in.

most of the Western Islands.

TORNADO, or Tubnado, a sudden and vehement
gust of wind from all points of the compass, frequent on
the coast of Guinea.

A tornado seems to partake much of the nature of a
whirlwind or perhaps of a water-spout, but is more vi-
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olent in its effects. It commences very suddenly, seve-

ral clouds being previously drawn together, when a spout
of wind, proceeding from them, strikes the ground, in a

round spot of a lew rods or perches diameter, in the

course ofthe wind ofthe day, and proceeds thus halfa mile

or a mile. The pi oneness of its descent makes it re-

bound from the earth, throwing such things as are move-
able before it, but some sideways or in a lateral direction

from it. A vapour, mist, or rain descends with it, by
Which the path of it is marked with wet.

The gentleman who furnishes the above general de-

scription, gives an account of one which happened a few

years since at Leicester, about fifty miles from Boston,

in New England. " It happened in July, on a hot day,

about four o'clock in the afternoon. A few clouds hav-

ing gathered westward, and coming overhead, a sudden

motion of their running together in a point being observ-

ed, immediately a spout of wind struck the ground at the

west end of a house, and instantly carried it away with

a negro man in it, who was afterwards found dead in ihe

path of it. Two men and a woman, by the breach of the

.floor, fell into the cellar; and one man was driven for-

cibly up into the chimney-corner. These were preserved,

though much bruised; they were wet with a vapour of

mis*, as were the remains of the floor, and the whole
path of tie spout. This wind raised boards, limbers, &c.

A joist was found on one end, driven near three feet into

the ground. The spout probably took it in its elevated

state, and drove it forcibly down. The tornado moved
with the celerity of a middling wind, and constantly de-

clined in strength till it entirely ceased."

TORPEDO. SccRaia, and Electricity.

TORRICELLIAN experiment, a famous experi-

ment made by i orricelli, a disciple of the great Galileo,

which has been already explained under Barometer.

TORRID zone, among geographers, denotes that

tract of the earth lying upon the equator, and on each

side as far as the two tropics, or 23° 30' of north and

south latitude.

TORTOISE-shell, the shell of a testaceous animal

called a tortoise; used in inlaying, and in various other

works, as for snuff-boxes, combs, &c. Mr. Catesby ob-

serves, that the hard strong covering which incloses all

sorts of tortoises,, is very improperly called a shell; being

of a perfect bony contexture, but covered on the outside

with scales, or rather plates of a horny substance; which

are what workmen call tortoise-shell. See Horn.
There are two general kinds of tortoises, viz. the land

and sea tortoise, testudo terrestris and marina. The
sea-tortoise, again, is of several kinds; but it. is the

testudo imbricata of Linnaeus, alone which furnishes that

beautiful shell so much admired in Europe. See Tes-

tudo.
The whole spoils of the tortoise consist in thirteen

leaves orscales, eight of them flat, and five alittle bent. Of
the flat ones, there arc four large ones, sometimes a foot

long, and seven inches broad. The best tortoise-shell is

thick, clear, transparent, of the colour of antimony,
sprinkled with brown and white. "When used in mar-
quetry, &c. the workmen give it what colour they please

by means of coloured leaves, which they put underneath

%

Working and joining of tortoise-shell.—Tortoise-shell
ami horn become soft in a moderate heat, as that of boil.

ing water, so as to be pressed, in a mould, into any form,
the shell or horn being previously cut into plates of a
proper size. Plumier informs us, in his Art de Tourner,
that two plates are likewise united into one by heating
and pressing them; the edges being thoroughly cleaned,

and made to (it close to one another. The tortoise-

shell is conveniently heated for this purpose by applying
a hoi iron above and beneath the juncture, with the in-

terposition of a wet cloth to prevent the shell from beine
scorched by the irons: these irons should be pretty thick,

that the} may not lose their heat before the union is ef-

fected. Both tortoise-shell and horns may be stained of
a variety of colours, by means of the colouring drugg
commonly used in dyeing, and by certain metallic solu-
tions.

TOUCAN. See Ra mphastos.
I oucan, in astronomy, a constellation of the southern

hemisphere, consisting of eight small stars, and other-
wise called anscr americanus. See Astrojsomv.
TOLCH needle, among assaye.rs, refiners, «xc. lit-

tle bars of gold, silver, and copper, combined together
in all the different proportions and degrees of mixture;
the use of which is to discover the degree of purity of

any piece of gold or silver by comparing the mark it

leaves on the touchstone, with those of the bars. The
metals usually tried by the touchstone, are gold, silver,

and copper, either pure, or mixed with one another in

different degrees and proportions, by fusion. In order

to find out the purity or quantity of baser met*) in these

various admixtures, when they are to be examined, they

arc compared with these needles, which are mixed in a

known proportion, and prepared for this use. The me-
tals of these needles, both pure and mixed, are all made
into lamina? or plates, one-twelfth of an inch broad, and

a fourth part of their breadth in thickness, and an inch and

a half long; these being thus prepared, you are to en-

grave on each a mark indicating its parity, or the nature

and quantity of the admixture in it. The black rough mar-

bles, the basaltes, or other softer kinds of black pebbles,

are the most proper for touchstones.

The method of using the needles and stone is tliis:

The piece of metal to be tried, ought first to be wiped

well with a clean towel, or piece of soft leather, that you

may the better see its true colour; for from this alone an

experienced person will, in some degree, judge before-

hand what the principal metal is, and how and with

what debased. Then chusc a convenient, not overlarge,

part of the surface of the metal, and rub it several times

very hardly and strongly against the touchstone; that in

case a deceitful coat or crust should have been laid up-

on it, it may be worn off by that fricton: this, however,

is more readily done b\ a grindstone, or small file, if you

have them at hand. Then wipe a flat and very clean

part of the touchstone, and rub against it, over and over

the surface of the piece of metal, till you have, on the

flat surface of the stone, a tliin metallic crust, an inch

long, and about an eighth of an inch broad; this done,

look out the needle that seems most like the metal un-

der trial, Wipe the lower part of this needle very clean,

and then rtib it against the touchstone as you did the

metal, by the aide of the other line, and hi a direction pa-
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lallcl to it. When this is done, if you find no difference

between the colours of the two marks made by your

needle and the metal under trial, you may, with great

probability; pronounce that metal and your needle to he

of the same alloy, which is immediately known by the

mark engraved on your needle. Rut if you find a differ-

ence between the colour of the mark given by the metal,

and that bv the needle you have tried, choose out anoth-

er needle, either of a darker or lighter colour than the

former, as the difference of the tinge on the touchstone

directs; and by one or more trials of tins kind you mil

be able to determine which of your needles the metal an-

swers, and thence what alloy it is of, i>) the mark of the

needle; or else you will find that the alio) is extraordina-

ry, and not to he determined hy the comparison of your

needles.

TOURMALINE, in mineralogy, a species of siliceous

earth. It has been found only in Ceylon, Brazil, and

Tvrol. That of Ceylon is of a dark-brown or yellow-

ish colour; its specific gravity 3.065, or 3.295; that of

Brazil is green, blue, red, or yellow, and its specific

gravity 3.075 or 3.180; that of Tyrol l>> reflected light is

of a blackish brown, hut hy refracted light yellowish, or

in thin pieces green; its specific gravdy 5.050; mostly

crystallised in polygonal prisms, but sometimes amor-

phous. The. thickest parts are opake; the thin more

or less transparent. See Siiokl.

TOURNEFORTIA, a genus of the pentandria mo-

nogynia class of plants, the flower of which consists of a

,le petal, in form of an oval tube, longer than the ca-

Kx, divided into five slight segments somewhat broad

ami pointed, and spread open; the fruit is a globose ucr-

ry, containing two cells: and the seeds are of an oval

figure, two in number, and separated by the pulp. There

art eleven sped s, shrubs of South America.

TOIRNEQLET. Sec Sukgery.

TOURRETTIA, a genus of the didynamia angiosper-

mia class and order. The cal. is two-lipped; cor. lower

lip none; caps, echinate, four-celled, two-valved. There
is one species, an annual of Peru.

TOWER, any high building raised above another,

consisting tit" several stories, usually of a round form,

though sometimes square or polygonal; a fortress, a cita-

del. Towers are built for fortresses, prisons, cVc as the.

tower ol' the Rastile, which was destroyed by the inhabi-

tants of l'aris in 1789.

The tower of Loudon, commonly called The Tower, is

a building with five small turrets at angles above it,

situated on the banks of the river Thames. The guards
usuall) do duty in it. Il is at present garrisoned by the

invalids. The tower of London is n- t only a citadel to

defend and command the city, river, -Ivc. but it is also a

royal palace, where the kings id' England with their

courts have sometimes lodged; a royal arsenal, wherein
are stored anus and ammunition for sixty thousand sol-

diers: a treasury for the jewels and ornaments of the

crown; a mint for coining money; the archives wherein
preserved all the ancient records of the courts of

Me . and the rhief prison for state delin-

quents. The officers belonging to the tower of London
consist of

per annum.
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1 constable and chief governor, at

1 Lieutenant governor, at

1 Deputy lieutenant, at

1 Major, at -

1 Chaplain, at - -

1 Gentleman porter, at

1 Gentleman gaoler, at

1 Physician, at

1 Surgeon, at

1 Apothecary, 1 yeoman porter.

Tower-bastions, in fortification, are small towers made
in the form of bastions, by M. Vauban, in bis second and

third method; with rooms or cellars underneath to place

nun and guns in them.

Towers, moveable, in ancient military history, were

three stories high, built with large beams: each tower

was placed on four wheels or trunks, and towards the

town covered with boiled leather, to guard it from fire,

and to resist the darts; on each story one hundred archers

were posted. They were pushed with the force of men
towards the city wall. From these the soldiers, plac-

ed in the different stages, made such vigorous discbarges

that none ot the garrison dared to show themselves on
the rampart.

TOXICODENDRON, the poison-wood. See Rhus.
TOZZIA, a genus of the didynamia angiospermia

class of plants, with a monopetalous ringent flower; the

upper lip of which is bifid, and the lower one trifid; the
fruit is a globose unilocular capsule, containing an ovated
seed. One species.

TRACHEA. See Anatomy.
TRACHELIUM, a genus of the pentandria monogy-

nia class of plants, with a funnel-fashioned flowerdivided
into five segments at the limb; the fruit is a roundish ob-
tusely trilobous capsule, containing a great number of
very minute seeds. There are three species, herbs of
the Levant
TRACtllCHTHYS, a genus of fishes of the order

thoracic i. The generic character is, head rounded in
front: eyes large; mouth wide,* toothless, descending;
gill-membrane with eight rays, the four lowermost of
which are rough on the edges; scales rough; abdomen
cataphracted with large carinate scales. There is only
a single species, viz. the australis, that inhabits New
Holland, about five inches long, and two deep; body
coated with scales so strongly and closely inserted, that
it is not possible to detach one from the rest without
bringing with it a portion of the skin.

TRACHINfJS, Wbever, a genus of fishes of tiie or-
der jugulares: the generic character "is, head slightly
roughened, compressed; gill-membrane six-rayed: gi|i_

covers serrated on the edge; body compressed, vent situ-
ated near the "breast.

I. Trachinus draco, dragon weever. This fish is of a
lengthened shape, much compressed on the sides, and
covered with small and easily deciduous scales; the mouth
is wide, and opens vertically, like that of the stargazer;
both jaws are armed with sharp teeth; the tongue is
straight, smooth, and pointed; the. eyes are seated on the
upper part of the head, pretty near each other; the gill-
covers are armed at their tips with a strong sniue. The
general colour of the weever is silvery, with a vcllowisk
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©r dusky cast on the upper parts, while the sides are
commonly varied by numerous obliquely transverse

streaks of a similar colour; the scales are small and
rounded; the first dorsal finis of a deep black. The usu-

al length of the fish is about ten or twelve inches.

This fish is an inhabitant of the Mediterranean and

Northern seas, commonly frequenting the coasts, and
frequently imbedding itself in the sand; in which situa-

tion, if accidentally trodden on, it strikes backwards
with great violence, and endeavours to wound the ag-

gressor with the spines of its first dorsal fin. So trou-

blesome are the consequences arising from the punctures

inflicted by this part, that a law is said to exist in France,
obliging the fishermen to cut it away before the fish is

exposed for sale. The usual symptoms attending the

wound are, violent heat, pain, and inflammation; and it

not un frequently happens that when the head is thus

wounded, a sudden redness extends throughout the

w hole length of the arm, as far as the shoulder. The
usual remedy amongst the English fishermen is, accord-

ing to Mr. Pennant, sea-sand, well rubbed on the part:

an application which one might at first suppose would
rather aggravate than alleviate the complaint. Many
ether popular remedies are used in different countries.

Notwithstanding the suspicious aspect of the abovemen-
fconcd black fin, it does not seem to have any thing in its

conformation which can justify the idea of any poisonous

fluid conveyed from it into the wound; the spins when
microscopically examined showing no appearance of a
tubular structure.

The weevcr is considered as an excellent article of

food, and is much esteemed in Holland, France, &c. It

feeds principally on marine insects, worms, and small

fishes; it is tenacious of life, and can exist many hours
out of water; the skin is remarkably tough, and the ani-

mal may be excoriared with almost the same facil ity as

an eel. See Plate CXXXV11. Nat. Hist. fig. 403.

2. Trachinus osbeckii, osbeckian weever. Native of

the Atlantic seas, and found about the isle of Ascension,

&c. Colour white, spotted with black; both jaws of equal

length, and furnished with several rows of long and point-

ed teeth, three of which, both above and below, are lar-

ger than the rest: some sharp teeth are also situated in

the throat: each gill-cover is terminated by two spines of

unequal length; tail even. Described by Osbeck in his

Voyage to China. There are no other species.

TRADE, the practice of exchanging goods, wares,

money, bills and other articles of value, with the view

of advantage or profit. It is generally distinguished

into foreign trade, or the export and import of commodi-
ties to and from other countries, and the internal or

home trade, or that which is carried on within the coun-

try, which two branches, however, are rather distinct in

appearance than reality; for a very considerable portion

of the internal trade, arising from manufactures car-

n-ied onto supply foreign markets, could not subsist with-

out foreign commerce, while a large part of the returns

For manufactures sent abroad, being articles for consump-
tion or raw materials which are converted to use in the
different manufactures, depends upon our internal trade,

so that the one supports the other, and by their mutual
connection and depeudunce, the foreign aud the domes-

tic trade of Great Britain have risen together ts their
present unparalleled height.

The extent and value of the principal branches of for-

eign trade have been stated under the article Com-
merce, and the following view of the present state of
the principal manufactures will show the vast importance
of our internal or home trade; a general proof of the ad-
vancement of which, may be found in the great increase
in the number of country banks, now spread all over the
kingdom, deriving their profits chiefly from this part of
its trade.

Manufactures may be defined the arts by which natur-
al productions are brought into the state or form in which
they are consumed or used. The principal manufactures
are those which fabricate the various articles of cloth-

ing; as the woollen-manufacture, the leather-manufac-
ture in part, the cotten-manufacture, the linen-manufac-
ture, and the silk-manufacture; others supply articles of

house-hold furniture, as the manufactures ofglass, porce-
lain, earthenware, and of most of the inelals in part;
the iron-manufacture furnishes inplements of agriculture,

and weapons of war; and the paper-manufacture sup-
plies a material for communicating ideas and perpetuat-
ing knowledge.
The enhanced value of raw materials by manufacture

has been illustrated by the following remarks: " One
hundred pounds laid out in wool, and that wool manu-
factured into goods for the Turkey market, and raw silk

brought home in return, and manufactured here, will in-

crease that one hundred to five thousand pounds; which
quantity of silk-manufactures being sent to New Spain,

would return ten thousand pounds; which vast improve-

ment of the first hundred pounds, becomes, in a few

years, dispersed amongst all orders and degrees, from

the prince to the peasant. Thus, again, a parcel of

iron-stone, which when taken from its natural bed, \va9

not worth five shillings, when made into iron and steel,

and thence into various manufactures for foreign mar-

kets, may probably bring home to the value often thou-

sand pounds; for steel may be made near three hundred

times dearer than standard gold, weight for weight.

Twenty acres of fine flax, when manufactured into the

dearest and most proper goods for foreign markets, may,

in return, bring what may be worth ten thousand pounds;

for an ounce of the finest Flanders thread has been sold

in London for four pounds, and such an ounce made in

Flanders into the finest lace, may be here sold for forty

pounds; which is above ten times the price of standard

gold, weight for weight."
Manufactures had begun to flourish in different parts

of Europe, long before they were attempted in Britain;

the few articles of this description which were in request,

being obtained in exchange for wool, hides, tin, and

such other produce as the country in a very uncultivat-

ed state could supply. In 1337, it was enacted, that no

more wool should be exported; that no one should wear

any but English cloth; that no cloths made beyond '•cas

should be imported: that foreign clothworkers might come
into the king's dominions, and should have such fran-

chises as might suffice them. Before this time, the Eng-
lish were little more than shepherds aud wool-sellers.

The progress of improvement since the establishment

of manufactures in this country, has in must instances
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been remarkably great, particularly of late years, in

consequence of an increased knowledge of the proper-

ties <>l various materials, vast improvements in all kinds

of mai liinery, and the great capitals invested in most of

the different branches. The value of British manufac-

tures exported to ail countries, on an average of six

years, ending with 1774, was 10,342,019/.; the Ameri-

can war suspended for a time an important market for

several of our manufactures, in consequence of which the

total amount exported had fallen in 1781 to 7,633,532/.

and on an everage of six years, ending with 1783, was

8,616,600/. During the peace which followed, the ex-

port trade rapidly revived, and, in the year preceding

the. war with Frame, had attained to a magnitude be-

yond ail former example; if was checked a little by the

mercantile embarrassments in 1793, but a few years alter,

the unsettled state of several of the principal European
powers threw many additional branches of foreign trade

into the hands of our merchants, and carried the export

of our manufactures to its present important extent.

Official value of British produce and manufactures ex-

ported from Great Britain, for eighteen years, ending 5th

January, 1806:

In 1788 J. 12,724,719
1789 13.779,506
1790 14,921,084
1791 16,810,018
1792 IS,336,851
1793 13,892,268
1794 16,725,40 2

1795 13,338,213
1796 19,102,220

1797 16,903,103

1798 19,672,503

1799 24,084,213
1800 24,304,283
1801 25.699,809
1802 26,993,129
1S03 22,252,027
1804 23,935,793
1805 25,003,308

The real value of British produce and manufactures
exported, however, considerably exceeds the above offi-

cial statement, and as far as it can be ascertained, under
the ad valorem duties, or computed at the average cur-

rent prices of the goods, it amounted in the year 1804
to 4(). 319.642/. and' in 1805 to 41,068,942/. The. com-
modities included under the term British produce,
such as alum, hark, coals, cattle, fish, hops, metals, salt,

and a lew other articles, being united in these accounts
with manufactured goods, the actual value of the latter

cannot be derived from them; but in a comparative view
thev furnish a sufficiently accurate idea of the proportions
exported at different periods.

The annual produce of the different manufactures of
this country, and the employment created by them, has
in several instances been greatly over-rated; for if the
number of persona which the various branches have at
different times been represented to employ, were added
together, they would mak the population of the country
far exceed its known amount, without any allowance
whatever for other occupations.

'1 lie woollen- manufacture, which is the most ancient
VOL. JM.

and important, has increased during the last twenty

years, and appears to be still increasing, notwithstand-

ing: the high price of the material, and the precarious

state of the, foreign markets. On a late examina'^n of

the principal woollen- manufactures, by a committee of

the house of commons, Mr. W. Hustler estimated the

quantity of wool grown in this country at 600,000 pa -,

of 240 pounds eacli, which at 11/. per pack make-- the

value of the whole 6,600,000/. He justly observed that

it is difficult to ascertain how much the wool is increas tl

in value by being manufactured; some sorts are increased

lather more than double, some nine times or even more;

but if the average is taken at only three times, which will

be under the truth, the total value of the wool manufactur-

ed in the country will amount to 19,800,000/. It must he-

remarked, that this calculation is founded on a supposi-

tion that in 1791, the number of sheep in the kingdom was
28,800,000, which, as far as any idea can be formed
from the proportion of the consumption of the metropo-
lis to that of the whole island, and the stock requisite for

the supply, greatly exceeded the truth at that time; and
it is the general opinion, particularly of persons in the

wool-trade, that of late the number of sheep kept baa
been considerably reduced. The calculation is likewise

made at an unusually high price of wool; for though
during the year 1800, tin: average price was about eleven
guineas, the average of the three or four preceding years
was certainly not more than from ten pounds to ten
guineas; upon the whole, the estimate, therefore, will be
much less objectionable, if formed on 500,000 packs at
10/. 10s. per pack, which will make the value of the wool
5,250,000/.; to this must be added at least 500,000/. for
the value of Spanish wool imported, and the manufac-
tured value of the whole will be 17,250,000/. That the
total value of the manufacture cannot exceed this sum
will appear highly probable from the exports. The value
of woollen goods exported from Great Britain in six
years, was as follows:

in 1794 /. 4,390,920
1795 5,172,884
1^96 6,011,133
1797 4,936.355
1*98 6.499,339
!799 6,876,939

The average is 5,647,923/. Most of the custom-house
values of goods exported are greatly below their pre-
sent value, but not so much so in this article as in some
others; they are found, however, to he about thirty-eight
per cent, below the actual value, and this additon being
made to the average amount, the value of woollen goods
exported will appear to be 7,794,140/. The value re-
tained for home consumption may be nearly equal to the
value exported, although in quantity the former may
greatly exceed the latter, a very considerable propor-
tion of which consists of superfine and second cloths
whereas the consumption of line wollens in Great Bri-
tain has much diminished of late years, from the gene!
ral use of Manchester manufactures of cotton in doth"
ing. particularly for waiscoats and breeches Thewhole value of the manufacture thus appears to be about
15,588,000/. and, as a medium between this sum and
the amount before stated, it may bejtaken at 16,400,000/
Deducing from this amount at the rate of 10 per cent
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on the cost of the goods for the profits of the manufac-

turer, including the interest of his capital, there remains

14,909,090/. consisting of the cost of the material, and

the wages of labour; the value of all the wool employed,

we have seen, is about 5,750,000/. and including the cost

of some other necessary articles, the materials cannot be

valued at less than this suit?; the remainder therefore,

or 9,159,090/. is the amount of workmanship, or the

wages of all the persons employed in the manufacture.

It is scarcely possible to assume with precision an ave-

rage rate of wages, with respect to any manufacture, as

they vary in different parts of the country, and the pro-

portion of the different classes of persons employed is in

no instance known with certainty. In the West, where
the woollen- manufacture has been for some time past in

a very depressed state, few workmen get above 14s. per

week, and many much less from not being fully employ-

ed; in Yorkshire good workmen earn frnn 16s. to 1 8s.

per week, children 3s. older children and women from
5s. to 6s. and old men from 9s. to 15s. If, on taking all

classes together, 8s. per week is not thought too high, it

will appear that the whole number of persons employed
does not exceed 440,340.

The value of thr leather-manufacture was, some years

ago, stated at in, 500,000/. and from the state of the

trade of late, particularly those branches of it which sup-

ply military accoutrements, harness, sadlery, carriages,

&e. combined with the high price of skins of most kinds,

it cannot be supposed less than that sum at present.

Deducting 954,545/. for the profits of capital employed,

and 5,500,000/. for the cost of the raw article, there re-

mains 6,045,455/. for the wages of persons employed

therein which, at 25/. per annum for each person, makes
the number employed 241,818.

The cotton manufacture was formerly of little impor-

tance in this country, in comparison with its present

state. The total quantity of cotton-wool imported into

England, on an average of five years, ending with 1705,

was 1,170,881 pounds, and even so late as the year 1781,

it amounted to only 5,101,920 pounds. About that time,

however, the British calicoes, which had been introduced

some years before, had arrived at some degree of perfec-

tion, and the branch of muslins being added, in which

great improvements were soon after made, the whole

manufacture experienced such a rapid and great increase,

that previous to the commencement of the war with

France, the consumption of cotton-wool amounted to up-

wards of 30,000,000 pounds per annum. In the years

1793, 1794, and 1795. the import was considerably less,

but during the succeeding five years was as follows:

In 1796 51,280,000 lb.

1797 25,175,000

1798 51.592,000

1799 55,689.000

1800 56,010.000

The average is 35,549,200 pounds, the value of which,

when manufactured, cannot be less than 11,000,000/.

allowing lor a considerable quantity exported in a partial-

ly manufactured state. The total quantity of British

calicoes and muslins printed in England and Wales in

the year 1800 was 28,692,790 yards, and in Scotland

4,176,939 yards, the duty on the whole amounting to

479,350i. 4s. Shd. Upon the supposition that the duty is

2

one-tenth of t!;e value, the value or this description of
goods printed in 1800, will be 4,793,502/. The quanti-
ty of white calicoes and muslins made in Great Britain,
is probably much greater than that of the printed: and
though they do not incur the expense of printing and
duty, yet as a greater proportion of them are fine goods,
the value of them is probably rather above 5,500,000/,
There are many other branches of manufacture which
consume large quantities of cotton, though it is difficult

to form an idea of the precise amount; thus the hosiery
branch was stated some years ago to employ l,50O,00a
pounds, and it has certainly since increased considerably
the same quantity was said to be required for candle-
wicks; and it will probably be a very moderate estimate
to value all the cotton that is manufactured in any other
way than in muslins and calicoes at 2,800,000/. The
total value of the munufacture will thus appear to be, as
before stated, about 11,000,000/. Deducting from this

sum l,00o,000Z. for profits of capital at ten per cent, and
4,445,650/. for cost of the raw material at 2s. 6d. per
pound, there remains 5,556,550/. for wages, which, if

divided at the rate of only 16/. per annum for each per-
son, on account of the large proportion of women and
children employed, makes the whole number 547,271
persons.

The silk-manufacture was formerly of greater extent
than at present, but has not experienced any very con-
siderable fluctuation for some years past: the quantity of
raw and thrown silk imported in three years preceding
the 5th January 1797, was as follows:

In 1794 906,686 lb.

1795 985,659
1796 758,970

The average of these three years is 883,438 pounds;
and though the quantity in 1797 was still less than in

1796, the importation has since been greater, and the
usual quantity cannot be stated at less than 900,000
pounds, the value of which when manufactured is about
2,700,000/. The cost of the silk to the manufacturer, if

raw and thrown are taken together at only 28s. per pound,
amounts to 1,260,000/. and the profits of the manufacturer
245,454/. at the rate of ten per cent, on the cost when
manufactured. It may be said that though this is the usual
profit charged by the manufacturer in this and some other
branches, in casting up the selling price of his goods,
they are frequently sold much under this price; which
must be admitted: but, as an advantage is taken on most
of the component parts of the price before the ten per
cent, is laid on, it is probably not less than this rate on
the whole, in this and in most other manufactures. The
number of persons employed in the silk-manufactory has
been stated at 200,000 and upwards, but there appears
no reason to believe that it exceeds 65,000 of all descrip-
tions.

The linen-manufacture of Great Britain is chiefly con-

fined to Scotland, though some branches of it are carried

on in Manchester and other parts of England. The ex-

portation of British- made linen duty-free, was allowed
in 1717, but the bounties on exportation were not granted

till 1743, in which year the export was 52,772 yards.

On an average of seven years of peace from 1749 to

1755, the export of British-manufactured linens had in-

creased to 576,375 yards; and it continued to increase
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greatly during the succeeding period of war, the average

of seven years, ending with 1762, being 1,356,640 yards.

The average of the next seven years was 2,423,378 yards;

but in consequence of the commercial embarrassments of

the year 1773, this manufacture declined very much, and

in the beginning of 1774, it is said there were not much
more than half the weavers employed throughout Scot-

land and the north of England. In the course of a few

years it revived again, and in the year 1783 the export

amounted to no less than 14,298,000 yards. The total

quantity of British linen exported during three years

ending with 1779, was as follows:

In 1797 14,533,000 yards.

1798 20,744,000
1799 21,204,000

The value estimated at the current prices, of linens

exported, on an average of three years preceding 5th

January 1799, was 1,278,734/.; therefore, if the quantity
retained for home consumption is not greater than the
export, the value of the whole must be upwards of 2,500,
000/.; and it probably will not exceed the truth if the
yearly value of the whole of this manufacture in Great
Britain, with the thread, and other branches of the flax

trade, is stated at 3,000,000/. That it is not of less ex-
tent, may be presumed from the following account of the
quantities of rough flax and linen-yarn imported on an
average of five years, ending the 5th of January in the
years stated, viz.

Flax. Linen -yarn.

1776 255,141 cwt. 7,847,157 lbs.

1787 245,636 8,873,866
1792 232,564 9,781,275
1799 290,754 8,148,936

The return of the quantify and value of linen-cloth

stamped for sale in Scotland, furnish much information
respecting the sta^e of this manufacture; and were in

three years ending with 1800, as follows:

Yards. Value.
In 1798 21,297,059 I. 850,903 9 9

1799 24,506,007 1,116,022 4 7
1800 24,235,633 1,047,598 10 10

The linens which most of the families in Scotland make
for their own use, are not stamped, and consequently are
not included in these returns, which must therefore be
less than the quantity actually manufactured by several
millions of yards; and the value stated is certainly much
below the actual selling prices. There is no account
kept of the linen-manufacture in England; and as it is

considered as an object of subordinate importance, its

annual value is probably under 1,000, 000/. but even if it

is somewhat less than this amount, it will appear that the
total value of the manufacture, rated at the current pri-
ces, cannot be less than the sum before stated, or 3,000
000/. The number of persons employed in it is probably
not less than 95,000.

The hemp manufacture at present exceeds 1,600.000/.
per annum, but is less in time of peace, the persons employ -

ed in it are probably about 35,000.
The paper manufacture has been greatly advanced of

late. A hundred yean ago scarcely any paper was made
in this country but the coarse wrapping papers; and for

a long time most of the superior kinds continued to be
imported; the export is, however, at present considera-
ble. The annual value of the manufacture, at the pre-
sent high prices of the article, cannot be less than 900,
000/. and the number of persons employed in it 30,000.
The glass-manufacture was much improved in the

course of the last century, particularly in the article of
plate-glass, and it has greatly increased of late years; it

may now amount to 1,500,000/. per annum, and the per
sons employed in it to about 36,000.

The potteries, and manufactures of earthenware and
porcelain, advanced rapidly during the last century in
consequence of the great improvements made in them,
and the introduction of many new and beautiful wares
both for our own use and foreign markets. The article
of queen's-ware was invented in 1763, by Mr. J. Wedge-
wood, to whom the public are also indebted for most of
those elegant species of earthenware and porcelain
which, moulded into a thousand different forms for orna-
ment or use, now constitute the most valuable part of this
manufacture. The annual value will probably not be
overrated at 2,000,000/. and the number of persons em-
ployed at 45,000.

The iron-manufacture is supplied partly by the pro-
duce of our own mines, and partly by those of other
countries; witli respect to the first, it appears, that the
total produce of pig-iron in Britain, is at least 100,000
tons; and reckoning on an average, that 33 cwt. of
crude iron produce one ton of bars, and that the manu-
facture of malleable iron amounts to 35,000 tons per
annum, this branch will require 57,750 tons of crude
iron; and the value in bars at 20/. a ton, which is con-
siderably under the present price, is 700,000/. the re-
maining 42,250 tons, cast into cannon, cylinders, and
machinery, &c. at 14/. a ton, are worth 591,500/ The
supply of foreign bar iron is chiefly obtained from Rus
sia and Sweden; and the quantity imported on an aver
age of six years, ending with 1 805, after deducting whatwas re-exported, has been 33,628 tons, value 865,182/which with the sums before mentioned, amounts to
2,156,682/. This value is greatly increase,!^ subscquent labour; but the proportion of the increase cannotbe easily determined, the quantity of labour LinT™
very different in different articles.

mS S°

Some years ago the value of the iron-manufacture wasestimated at 8,700,000/. which sum appears rather too l,M*at presen
;
bu including tin and lead, the value or lieWhole w.ll probably not be taken too high at 10,000 000/and the number of persons employed at "00 000

The copper and brass manufactures are' now estab
Iished m this country in all their branches. Till about
the years

,

,720 or 1730, most of the copper and brass
utensils for culinary and other purposes, used in thi«
country, were imported from Hamburgh and Hollan,
being procured from the manufactories of Germany eve,!
so late as the years 1745 and 1750, copper tea-kettles
saucepans, and puts of all sizes, were imported hereinhuge quantit.es; hut through the persevering industry
capitals, and enterprising spirit of our miners and n a, /a. tores these imports have become totally unnecessarythe arules he„g now all made here, and far bet e, San, other country eat produce. The discovery of „£!copper-mines in Cornwall, Derbyshire, and WaJeT
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about the year 1773, contributed to the extension of the

manufacture in this country; and it appears to be still

increasing, notwithstanding the very great advance in

the price of copper, which must certainly be attended

with some disadvantage with respect to foreign markets.

The value of wrought copper and brass exported during
the year 1799 was 1,222,1 871. and there is reason to be-

lieve, that the whole value of these manufactures at pre-

sent is at least 3,600,000/. and the number of perons

employed about 60,000.

The steel, plating, and hardware manufactures, in-

cluding the toy trade, have been carried to a great ex-
tent of late years, and may amount in value to 4,000,
O0OJ. and the persons employed to at least 70.000.

It must be confessed, that many of these estimates are

unavoidably defective from the want of public documents
respecting many important brandies of trade; they may,
however, be sufficiently accurate to show, in a general
view, the relative extent of the principal manufactures
of Great Britain, viz.

Annual value. Persons employed.

Woollen lA 6,400,000 440,340
Leather 10,500,000 241,818
Cotton 11,000,000 347,271
Silk 2,700,000 65,000
Linen and flax 2,000,000 95,000
Hemp 1,600,000 35,000
Paper 900,000 30.000
Glass 1,500,000 36,000
Potteries 2,000,000 45,000
Iron, tin, and lead 10,000,000 200,000
Copper and brass 3,600,000 60,000
Steel, plating, &c. 4,000,000 70,000

Z.67,200,000 1,665,429
There are many other manufactures, such as those of

Iiats, horn, straw, &c. which though of themselves of less

importance than most of those above enumerated, are

together of very considerable amount, and employ a

great number of hands. There are likewise some, which,
though not generally included among the manufactures,

are certainly such in a great degree, and might, with

much propriety, be classed with them.

It may be proper to observe, that those who have rated

the number of persons employed in the different branches

very considerably higher than is here stated, have gene-

rally included a variety of collateral employments, as

mariners, carriers, miners, he. whereas the numbers
here given are meant to include only the persons directly

employed in the various transactions and operations ne-

cessary for bringing the raw materials into their finish-

ed consumable state.

Trade-winds. See Wind.
TRADESCANTIA, a genus of the hexandria mono-

gynia class of plants, the flower of which consists of three

orbiculated, plane, and very patent petals; and its fruit

is an oval trilocular capsule, containing a few angulated
seeds. There are 19 species.

TRAGACANTH. See Astragalus.
Tragacanth, gum, or, as some call it, gum-adragant,

or gum-dragon, is the produce of the above and some
other shrubs. The gum is brought to us in long and
slender pieces, of aflnttcd figure more or less, and these

not straight, or rarely so; but commonly twisted and
contorted various ways, so as to resemble worms. We
sometimes meet with it like the other vegetable exsuda-
tions, in roundish drops, but these are much more rare.
It is moderately heavy, of a firm consistence, and pmi
perly speaking, very tough rather than hard: and is
extremely difficult to powder, unless first carefully dried,
and the mortar and pestle kept dry. Its natural colour
is a pale whitish, and in the cleanest pieces it is some-
thing transparent. It is often, however, met with tinged
brownish, and of other colours, and more opake. It has
no smell, and very little taste, but what it has is disa-
greeable. Taken into the mouth, it does not grow clam-
my, and stick to the teeth, as the gum arabi'c does, but
melts into a kind of very soft mucilage. It dissolves in
water but slowly, and communicates its mucilaginous
quality to a great quantity of that fluid. It is by no
means soluble in oily or spirituous liquors, nor is it in-
flammable. It is brought to us from the island of Crete,
and from several parts of Asia. It is to be chosen iii

long twisted pieces, of a whitish colour, very clear, and
free from all other colours; the brown, and particularly
the bla(k, are wholly to be rejected.

Tragacanth has the same virtues with gum arabic, but
in a greater degree. It greatly inspissates and obtunds
the acrimony of the humours, and is therefore found of
service in inveterate coughs, and other disorders of the
breast, arising from an acrid phlem, and in stranguarics,
heat of urine, and all other complaints of that kind. It
is usually given in the compound powder, called the
species diatragacanthi frigidae, rarely alone. It is also,
by some, esteemed a very great external remedy for
wounds, and in this sense made an ingredient in some
sympathetic powders, with vitriol and other things. It
is by some recommended alone, in form of a powder or
strong mucilage, for cracks and chaps in the nipples of
women: but it is found, by experience, to be a very trou-
blesome application in those cases, and to do more harm
than good, as it dries by the heat of the part, and draws
the lips of the wound farther asunder than before. See
Gums.
TRAGEDY. Sec Poetry.
TRAG1A, a genus of the moncecia triandria class of

plants, without any flower-petals; its fruit is a very large
tricoccous capsule of a roundish figure, containing single
and roundish seeds. There are 8 species.
TRAGOPOGON, goafs-beard, a genus of plants of

the class syngenesia, and the order polygamia sequalis;
and in the natural system ranging under the 49th order,
compositse. The receptacle is naked, the calyx simple,
and the pappus plumose. There are 14 species; of which
two are British, the pratensi * and porifolius. 1. The
pratensis, or yellow goat's-beard, has its calyxes equal
with the florets, and its leaves entire, long, narrow, ses-
sile, and grassy. In fair weather this plant opens at
sun- rising, and shuts between nine and ten in the morn-
ing. The roots are conical and esculent, and are some-
times boiled and served up at table like asparagus. It

grows on meadows. 2. The porifolius, or purple goat's-
beard, has the calyx longer than the radius of the floret;

the flowers are large, purple, single, and terminal; and
the leaves long, pointed, and blueish. The root is long,
thick, and esculent. It grows in meadows, and is culti-

vated in gardens under the name of salsafy.
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TRAJECTORY, a term often used, generally for the

path of any body moving either in a void, or in a medi-

um that resists its motion; or even for any curve passing

through a given number of points. Thus Newton,

Princip. lib. t. prob. 22, purposes to describe a trajec-

tory that shall pass through live given points.

Trajectory of a count, is its path or orbit, or the

line it describes in its motion. This path, Herclius, in

his Cometographia, will have to be very nearly a right line;

but Dr. Ilalley concludes it to be, as it really is, a very

eccentric ellipsis; though its place may often be well

computed on the supposition of its being a parabola.

Newton, in prob. 41 of his 3d book, shows how to deter-

mine the trajectory of a comet from three observations;

and in his lasi prop, how to correct a trajectory graphi-

cally described.

TRAMMELS, in mechanism, an instrument used by
artificers for drawing ovals upon boards, &c. One part

of it consists of a cross with two grooves at right angles;

the other is a beam carrying two pins which slide in those

groves, and also the describing pencil. All the engines

for turning ovals are- constructed on the same principles

with the trammels: the only difference is, that in the

trammels the board is at rest, and the pencil moves upon

it; in the turning engine, the tool, which supplies the

place of the pencil, is at rest, and the board moves
against it. See a demonstration of the chief properties

of these instruments by Mr. Ludlam, in the I'hilos.

Trans, vol. 70, p. 378, &c.

Trammel-net, is a long not, wherewith to take fowl

by night in champain countries, much like the net used

for the low bell, both in shape, bigness, and mashes.

To use it, they spread it on the ground, so that the nether

or further end, fitted with small plummets, may lie loose

thereon; then the other part being borne up by men placed

at the fore ends, it is thus trailed along the ground. At
each side are carried great blazing lights, by which the

birds arc raised, and as they rise under the net they are

1 ti k. o ii •

TRANSCENDENTAL, or Transcendant, some-
thing elevated or raised above other things, which pas-

ses and transcends the nature of other inferior things.

Transcendental quantities, among geometricians, are
indeterminate ones, or such as cannot be fixed, or ex-
pressed by any constant equation; such are all transcen-

dental curves which cannot be defined by any algebraic

equation, or which when expressed by an equation,
one of the terms thereof is a variable quantity. Now
whereas algebraists use to assume some general letters

or numbers, for the quantity sought in these tran-
scendental problems, Mr. Leibnitz assumes general or
indefinite equations for the lines sought; e. gr. putting x
and y for the absciss and ordinate, the equation he uses
for a line sought is a f bx + cy 4- txy -\fxx + gyy, &c.
= 0, by the help of which indefinite equation, he seeks
the tangent: and by comparing the result with the given
property of tangents, he finds the value of the assumed
letters, a, (>. c, (/, &.c. and thus defines the equation of
the line sought.

If the comparison above-mentioned does not proceed,
lie pronounces the line sought not to he an algebraical, but
a transcendental one. This supposed, he goes on to

find the species of transcendency; far some transceuden-

tals depend on the general division or section of a ratio,,

or upon the logarithms; others, upon the arcs of a circle;
and others, on more indefinite and compound enquiries.
He therefore, besides the symbols x and y, assumes a
third, as v, which denotes the transcendental quantity;
and of these three forms, a general equation for the line
sought, from which he finds the tangent, according to
the differential method, which succeeds even in transcen-
dental quantities. The result he compares with'the given
properties of the tangent, and so discovers, not only the
value of a, 6, c, d, &c. but also the particular nature of
the transcendental quantity. And though it may some-
times happen, that the several transcendentals are so to
be made use of, and those of different natures too, one
from one another; also, though there are transcendents
of transcendentals, and a progression of these in infini-

tum; yet we may be satisfied with the most easy and use-
ful one; and for the most part, may have recourse to some
peculiar artifices for shortening the calculus, and reduc-
ing the problem to as simple terms as may be.

This method being applied to the business of quadra-
tures, or to the invention of quadratics, in which the pro-
perty of the tangent isjalways given, it is manifest, not on-
ly how it may be discovered, whether the indefinite qua-
drature may be algebraically impossible; but also, how,
when this impossibility is discovered, a transcendental
quadratrix may be found, which is a thing not before
shown. So that it seems that geometry, by this method,
is carried infinitely beyond the bounds to which Vieta
and Des Cartes brought it; since, by this means, a cer-
tain and general analysis is established, which extends
to all problems of no certain degree, and consequently
not comprehended within algebraical equations.

Again, in order to manage transcendental problems,
whenever the business of tangents or quadratures occurs,
by a calculus, there is hardly any that can be imagined
shorter, more advantageous, or more universal, than
the differential calculus, or analysis of indivisibles and
infinites.

By this method, we may explain the nature of trans-
cendental lines, by an equation; e. gr. Let a be the
arch of a circle, and x the versed sine; then will a =

sdx
:; and, if the ordinate of the cycloid is y, then•2x

will y = y/2x— xx + y :

sdx
; which equation per-

-oC ucoc

fectly expresses the relation between the ordinate y and
the absciss x, and from it all the properties of the cy-
cloid may be demonstrated.
Thus is the analytical calculus extended to those lines,,

which have hitherto been excluded; for no other reason
but that they were thought incapable of it

TRANSFORMATION of Equations, in algebra, is
the changing equations into others of a different form
but of equal value. This operation is often necessary, to
prepare equations for a more easy solution, some of the
principal cases of which are as follow: 1. The signs of the
roots of an equation arc changed, viz. the positive roots
into negative, and the negative roots into positive ones
by only changing the signs of the 2d. 4th, and all the
other even terms of the equation. Thus the roots of the
equation x*— a»V* 19*2+ 49x_ so =
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+ 3,-5; whereas the roots of the same equation hav-

ing only the signs of the 2(1 and 4th terms changed,

viz. of x* + x*— 19a?— 49a:— 30 = 0, are— 1, — 2,

— 3, +5.
2. To transform an equation into another that shall

have its roots greater or less than the roots of the pro-

posed equation hy some given difference, proceed as fol-

lows: Let the proposed equation be the cubic x3— ax2

+ bx — c = 0; and let it be required to transform it into

another, whose roots shall be less than the roots of this

equation by some given difference d; if the root y of the

new equation must be the less, take it y = x — d, and

hence x = y + d; then, instead of x and its powers,

substitute y + d and its powers, and there will arise this

Uew equation

(A) y
3 + 3dip + UHj -f d3 ""j

— ay2 — 2ady— ad2

+ by + M S-Oj

whose roots are less than the roots of the former equa-

tion by the difference d. If the roots of the new equa-

tion had been required to be greater than those of the old

one, v\e must then have substituted y = x +d t ov x =y
— d, &c.

3. To take away the 2d or any other particular term

out of an equation; or to transform an equation, so that

the new equation may want its 2d, or 3d, or 4th, &c.

term of the given equation x3 — ax2 -f bx— c = 0,

which is transformed into the equation (A) in the last

article. Now to make any term of this equation (A)

vanish, is only to make the co-efficient of that term = 0;

which will form an equation that will give the value of

the assumed quantity d, so as to produce the desired effect,

Tiz. to make that term vanish. So, to take away the 2d

term make 3d— a = 0, which makes the assumed quan-

tity d = $a. To take away the 3d term, we must put

the sum of the co-efficients of that term = 0, that is,

3d2 — 2ad + b = 0, or 3d2 — 2ad =— b; then, by re-

solving this quadratic equation, there is found the as-

sumed quantity d = $a + -|v/ a2— 36, by the substitu-

tion of which for d, the 3d term will be taken away out

of the equation.

From whence it appears that, to take away the 2d term

of an equation, we must resolve a simple equation; for

the 3d term, a quadratic equation; for the 4th term, a

cubic equation, and so on.

4. To multiply or divide the roots of an equation by

any quantity; or to transform a given equation to ano-

ther, that shall have its roots equal to any multiple or

submultiple of those of the proposed equation. This is

done by substituting, for x and its powers,!.' ovpy, and
*

in

their powers, viz. 3- for x, to multiply the roots by m;
m

and py for x, to divide the root by p. *

V
Thus, to multiply the roots by m, substituting— for x in

the proposed equation,

x — ax + 6a? &c. =s 0, and it becomes

- Z -+ -2 -&c. «0;

or multiply all by m", then is

yn— amyn—l + bm2
y
n—2— cmcyn—3 kc. = 0,

an equation that has its roots equal to m times the roots
of the proposed equation.

In like manner, substituting py for x, in the proposed
equation, &c. it becomes

yn.
ayn —

1

+ bf C1J
n- 3

&c. = 0,
p p

2
p

3

an equation that has its roots equal to those of the pro-
posed equation divided by p.
From whence it appears, that to multiply the roots of

an equation by any quantity m, we must multiply its

terms, beg'nning at the 2d term, respectively by the
terms of the geometrical series, m, m2

, m3
, m4

, &c. Ami
to divide the roots of an equation by any quantity p, that

we must divide its terms, beginning at the 2d, by the cor-
responding terms of this series p, j)

2
, p

3
, p*, &c.

5. And sometimes by these transformations equations
are cleared of fractions, or even of surds. Thus the
equation — x3— ax2 s/p -f bx— Cs/p = 0, by putting

y = Xy/p* or multiplying the terms from the 2d, by the
geometricals s/p, p, p>/p is transformed to y

3 — apy- -f

bpy — cp2 = 0.

6. An equation, as x3 — ax2 + bx — c = may be
transformed into another, whose root shall be the recipro-

cals of the roots of the given equation, by substituting.!

y

for x; by which it becomes _L — iL + jL — c=0; or,

t t y
multiplying all by y

3
, the same becomes cy3 — bif -f ay— 1 = 0.

TRANSIT, in astronomy, signifies the passage of any
planet, just by or over a fixed star, or the sun; and of

the moon in particular, covering or moving over any
planet.

Transit Instrument. See Observatory.
TRANSITION, in music, the softening a disjunct in-

terval by the introduction of intermediate sounds. In

harmony, transition is the changing the genus, or mode,

in a sensible but regular manner. Thus, when in the

diatonic genus the bass moves so as to require in the parts

the introduction of a minor semitone, it is a chromatic

transition; and if we change the tone by favour of a di-

minished seventh, it is an enharmonic transition.

TRANSMISSION. See Optics.
TRANSMUTATION, in geometry, denotes the reduc-

tion or change of one figure or body into another of the

same area or solidity, but of a different form; as a triangle

into a square, a pyramid into a parellelopiped, &c. In

the higher geometry, transmutation is used for the con-

verting a figure into another of the same kind and order,

whose respective parts rise to the same dimensions in an

equation, admit of the same tangents, &r, If a rectilin-

ear figure is to be transmuted into another, it is suffi-

cient that the intersections of the lines which compose it

are transferred, and the lines drawn through the same in

the new figure, If the figure to be transmuted is curvi-

linear, the points, tangents, and other right lines by means

whereof the curve line is to be defined, must be transfer-

red.

TRANSOM, among builders, denotes the piece that is

framed across a double-light window.
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Tbawsom, among mathematicians, signifies the vane

of across-staff, or a wooden number fixed across, with a

square whereon it slides, &o.

Transom, in a ship, a piece of timber which lies ath-

wart tlie stern, between the two fashion-pieces, directly

under the gun-room port.

TRANSPORTATION, the act of conveying or carry-

ing a thing from one place to another.

Transportation is a kind of punishment, or more pro-

perly an alleviation or commutation of punishment, for

criminals convicted of felony; who for the first offence,

unless it is an extraordinary one, are generally trans-

ported to the plantations (at present to New South

Wales), there to bear hard labour for a term of years;

within which if they return, they are executed without

further trial than identifying their persons.

Transportation of plants. In sending plants from

one country to another, great cautions are necessary.

The plants sent from a hotter country to a colder,

should be always put on board in the spring of the year,

that the heat of the season may be advancing as they ap-

proach the colder climates; and, on the contrary, those

which are sent from a colder country to a hotter, should

be sent in the beginning of winter. The best way of

pat king up plants for a voyage, if they are such as will

not bear keeping out of the earth, is to have boxes with

handles, filling them with earMi, and planting the roots as

close together as maybe; the plants should be set in these

boxes three weeks before they are to be put on board;

and in good weather they should be set upon the deck,

and in bad removed or covered with a tarpaulin. If they

are going from a hotter country to a colder one, they

must have very little moisture; if, on the coutrary, they

are going from a colder to a warmer, they may be allow-

ed water more largely, and being shaded from the heat

of the sun, they will come safe.

A great many plants, however, will live out of the earth

a considerable while; as the sedums, euphorbiums, mes-
smbryanthemums, and other succulent ones. These need
no other care than the packing them up with moss in a
close box; and there should be a little hay put between
tin in, to prevent them from wounding or bruising one
another, and hides bored in the boxes to keep them from
heating and putrefying. In this manner they will come
safe from a voyage of two or three, or even four or five

months. Several trees also will come safe in the same
manner; taking them up at a season when they have done
growing, and packing them up with moss. Of this sort

are oranges, olives, capers, jasmines, and pomegranate-
trees. These, and many others, are annually brought
over to us from Italy; and, though they are three or four
months in the passage, seldom miscarry. The best way
of sending over seeds, is in their natural husks, in a bag,
orpa< ked up in a gourd-shell, keeping them dry, and out
of the way of vermin.

TRANSPOSITION, in algebra, the bringing any terra

of an equation over to the other side.

'IRAN SUBSTANTIATION, in theology, the conver-
sion or change of the substance of the bread and wine in

the eueharist, into the body and blood of Jesus Christ,
which the Romish church hold, is wrought by the conse-
cration of the priest. This is a main point in the Romish
religion, and is rejected by the protectants, the former

maintaining the transubstantiation to be the real, the lat-

ter only figurative; interpreting the text hoc est corpus

meum, " this signifies my body:" but the council of

Trent stood up strenuously for the literal sense of the verb

est, and say exprcssely, that in transubstantiation the

body and blood of our Lord Jesus Christ are truly, real-

ly, and substantially, under the species of bread and wine.

The controversies about this point are almost innumera-

ble.

TRANSVERSE MUSCLES, in anatomy, are cer-

tain muscles arising from the transverse processes of the

vertrebrse of the loins. See Anatomy.
TRAPA, a genus of the tetrandria monogynia class of

plants, the corolla whereof consists of four petals, verti-

cally ovated, and larger than the cup: the fruit is a hard

osseous capsule, of an oblong oval figure, containing on-

ly one cell, and armed with four sharp thick spines, pla-

ced oppositely in the middle of the sides, and pointed;

these before were the leaves of the calyx: the seed is a
covered single nucleus, of an oval figure. There are two
species, aquatics.

TRAPEZIUM, in geometry, a plane figure contained

under four unequal right lines. 1. Any three sides of a
trapezium taken together, are greater than the third. 2.

The two diagonals of any trapezium, divide it into four

proportional triangles. 3. If two sides of a trapezium
are parallel, the rectangle under the aggregate of the pa-
rallel sides and one-half their distance, is equal to that

trapezium. 4. If a parallelogram circumscribes a trape-
zium, so that one of the sides of the parallelogram is pa-
rallel to a diagonal of the trapezium, that parallelogram
will be the double of the trapezium. 5. If any trapezium
has two of its opposite angles, each a right angle, and a
diagonal is drawn joining these angles; and if from the
other two angles are drawn two perpendiculars to that
diagonal; the distances from the feet of these perpendicu-
lars to those right angles, respectively taken, will be equal.
6. If the sides of a trapezium are each bisected, and the
points of bisection are joined by four right lines, these
lines will form a parallelogram, which will be one-half of
the trapezium. 7. If the diagonals of a trapezium are
bisected and aright line joins these points, the aggregate
of the squares of the sides is equal to the aggregate of the
squares of the diagonals, together with four times of the
square of the right line joining the point of bisection, 8.
In any trapezium, the aggregate of the diagonals is less
than the aggregate of four right lines drawn from any
ptint (except the intersection of the diagonals) within the
figure.

TRAPS. See Rocks, primitive,
TRAVERSE, or Transverse; in general, denotes

something that goes athwart another; that is, crosses and
cuts it obliquely.

Hence, to traverse a piece ordnance, among gunners
signifies to turn or point it which way one pleases, upon
the platform.

In fortification, traverse denotes a trench with a little
parapet, or bank of earth, thrown perpendicularly across
the moat, or other work to prevent the enemy's cannon
from raking it. These traverses may be from twelve to
eighteen feet, in order to be cannon-proof; and their height
about six or seven feet, or more il the place is exposedto
any eminence. Aud to preserve a communication, a pas-
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sage of about five or six feet wide must be left at one end

of the traverse. If any part of a work, thus shut in by

one or more traverses, is likely to be defended by the

musketry, it will be proper to add to the traverses one

or more footbanks within the defence, for the troop* to

mount on when they want to fire over the traverse.

Traverse. See Navigation.
Traverse, in law, signifies sometimes to deny, some-

times to overthrow or undo a thing, or to put one to

prove some matter; much used in answers to bills in chan-

cery: or it is that which the defendant pleads or says in

bar to avoid the plaintiff's bill, cither by confessing and
avoiding, or by denying and traversing the material parts

thereof.

Traverse an Indictment, is to take [issue upon
the chief matter, and to contradict or deny some point of

it. A traverse must be always made to tiie substantial

part of the title. Where an act may indifferently be in-

tended to be at one day or at another, there the day is

not traversable. In an action of trespass generally*

the day is not material; though if a matter is done upon
a particular day, there it is material and traversable. 2
Roll's Rep. 37.

TRAVESTY, or Travesti, a French term, derived

from the verb travestir, to disguise one's self, or to ap-

pear in masquerade: and hence, travesty is applied to the

disfiguring of an author, or the translating him into a

style and manner different from his own, by which means
it becomes difficult to know him.

TREACLE. See Sugar, &c.
TREASON, in law, is divided into high treason and

petty treason. High treason, as comprized under the

famous high treason act, as it is called, or the statute

£5th Edw. ill., is divided into seven heads.

1. When a man compasses or imagines the death of

the king, queen, or the heir apparent, he is guilty of

high treason. But as this compassing or imagining is an

act of the mind, it cannot be proved unless demonstrated

by some overt (or open) act. To conspire to imprison

the king, and to assemble company for the purpose, to

procure arms and ammunition with the intent to kill him,

or even taking any measures to put such designs into exe-

cution, as consulting of the best means of putting him to

death, are overt or open acts.

2. To violate the queen-consort, the king's eldest

daughter, or the wife of the heir apparent, is high trea-

son: and if both parties consent, they are alike guilty.

This is to guard the blood royal from pollution, so that

to violate a queen or princess dowager is not treason.

3. If a man levies war against the king in his realm,

he is guilty of high treason. This may be done under

pretence of redressing grievances, as well as to dethrone

the king. An insurrection with the avowed design of

destroying all inclosures, all brothels, &c. is likewise

treason; though a tumult to destroy any particular in-

closure or brothel would only amount to a riot: but in the

ffrst instance, the universality of the design renders it

high treason. A mere conspiracy to levy war is not

treason, unless the design is particularly pointed against

the king, when it falls under the first head, viz. com-
passing or imagining his death.

4. To be an adherent to the king's enemies in his

realm, or aiding them in his realm, or elsewhere, is trea-

son; but lliis must be demonstrate! by some overt act, as

the giving them intelligence, sending provisions, sur-

rendering up a fortress by combinati in who the

and not by cowardice, in which case it is an offence

again: t t ho laws of war, but not treason. Giving assis-

tance to foreign pirates or robbers who invade our coasts

without any open hostilities between their nation and our

own, or any commission from any si ate at war with

Great Britain; also aiding our own fellow-subjects in

rebellion at home; arc both treasons; but to relieve a re-

bel fled out of the kingdom is not. And if a person

through force or fear is obliged to join the rebels, pro-

vided he leaves them at the first safe opportunity, he is

not guilty.

5. Counterfeiting the great or privy seal is likewise

high treason.

6. Counterfeiting the king's money; or bringing false

and counterfeit money into the realm, and knowing il o

be false, uttering it, is the sixth species of treas m.

Counterfeiting it is of itself treason, without making
payment with it; and if the minters alter the legal stand-

and of gold and silver, it is treason. As to importing

foreign counterfeit money, it is held that uttering it with-

out importing it is not within the statute.

7. The seventh and last species of treason under this

statute, is, if a man slays the chancellor, treasurer, or

the king's justices of either of the benches, justices, in

eyre, or justices of assize, and all other justices assign-

ed to hear and determine, being in their places during

their offices. This extends only to killing them, and not

to wounding and assaulting them. The barons of the

exchequer are not specified as within the act, but by the

stat. 5 Eliz. c. 18, and 1 W. and M. c. 21, the lord

keeper or commissioners of the great seal are within it.

There are other treasons, not comprized under this act,

which may be divided into three heads: 1. Such as relate

to papists. 2. Such as relate to falsifying the coin or

other royal signatures. 3. Such as relate to securing the

protestant succession in the house of Hanover.

For the first see Papists. For the second see Coin-

age.
8. By the stat. 1 Anne, s. 2, c. 17, if any person shall

endeavour to deprive or hinder any person being the

next in sm cession to the crown, according to the limita-

tions of the act of settlement, from succeeding to the

crown, and attempt the same by any overt act, such of-

fence shall be high treason. And by stat. 6 Anne, c. 7. if

any person by writing or printing maintains and affirms

that any person has any right or title to the crown of this

realm, otherwise than according to the act of settlement;

or that the kings of this realm, with the authority of par-

liament, are not able to make laws and statutes to hind

the crown and the descent thereof; such person shall be

guilty of high treason.

The punishment for this crime is very severe; that the

criminal shall be dragged on the ground to the place ot

execution, Ihough a sledge is now allowed through huma-

nity, and be hanged and cut down fclive. his entrails taken

out and burned before his face, his head cut off, and his

body quartered. The punishment for coining is, how-

ever, more mild.

Treason, misprision of. There is likewise a mispri-

sion of treason, which is the concealing the knowledge of
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treason without assenting to it, 1 and 2 Ph. and Mary,

c. 10. The stat. 13 Eliz. c. 2, enacts, that those who

forge foreign coins not current in Great Britain, their

aiders, abettors, and procurers, shall be all guilty of

misprision of treason. The punishment for this crime,

which is a degree lower than high treason, is loss of the

profits of lands for life, forfeiture of goods, and perpetual

imprisonment.

Treason, petit (which is an aggravated degree of

murder), according to the stat. 25th Edw. III. c. 2, may
happen three ways; by a servant killing his master, a

wife her husband, or an ecclesiastical person his superior

to whom he owes faith and obedience: a servant who
kills his master, whom he has left upon a grudge conceiv-

ed while in his service; for the intention was formed

While the relation subsisted: so if a wife is separated a

mensa & thoro, the vinculum matrimonii is not dissolved;

and if she kills her husband after the divorce, she is guilty.

And a clergyman owes canonical obedience to the bishop

who ordained him, to him in whose diocese he is bene-

ficed, and also to the metropolitan of such suffragan; and
therefore to kill any of these is petit treason. The pun-

ishment is, for a man, to be drawn and hanged; for a

woman, it was to be drawn and burnt; but this barbarous

act is now repealed, and the punishment made similar

to that of the men. They, their aidors and abettors, are

deprived the benefit of clergy.

TREASURE TROVE, is where any money or coin,

gold, silver, plate, or bullion, is hidden in the earth, or

other private place, the owner being unknown; in which
case, the treasure belongs to the king, or some other

who claims by the king's grant, or by prescription.

Brae. Lib. 3. But if he that hid it is known, or after-

wards found out, the owner, and not the king, is entitled

to it. 1 Black. 295. If it is found in the sea, or upon the

earlh, it does not belong to the king, but to the finder, if

no owner appears. Black. 295.

TREASURER, an officer to whom the treasure of a

prince, or corporation, is committed to be kept, and duly

disposed of.

The l«>rd high treasurer of Great Britain, or first

commissioner of the treasury when in commission, has

under his charge and government all the king's revenue,

which is kept in the exchequer. He holds his place dur-

ing the king's pleasure, being instituted by the delivery

of a white staff to him: he has the check of all the offi-

ce's employed in collecting the customs and other royal

revenues; and in his gift and disposition are all the offi-

ces of Hie customs in the several ports of the kingdom;
escheaters in every couuly are nominated by him; he also

makes leases of the lands belonging to the crown. This
office is now always executed by a commission, who are

entitled, " the commissioners for executing the office of

lord high treasurer," and the first commissioner is com-
monly prime minister.

There is, besides the lord treasurer, a treasurer of

the king's household; who is of the privy council, and,
with the comptroller and steward of the marshalsca, has
great power.

To these may be added the treasurer of the navy; as
also the treasurer of the king's chamber, and of the
wardrobe; and most corporations throughout the king-
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dom have treasurers, whose office is to receive their

rents, and disburse their common expenses.

The treasurer of the county is an officer that keeps the

county-stock, in which office there are two in every

county; who are chosen by the major part of the jus-

tices of the peace at Easter-sessions. They ought to

have certain estates in lands, or to be worth 150/. in

personal estate; and are to continue in their office only

for a year, at the end whereof, or within ten days after

the expiration of the year, they must account to their

successors, under certain penalties. The county-stock

which this officer has the keeping of, is raised by rating

every parish annually; and the same is from time to time

disposed of to charitable uses, towards the relief of

maimed soldiers and mariners, prisoners in the county

gaols, paying the salaries of governors of houses of cor-

rection, and relieving poor alms-houses, &c.

TREE. See Forest Trees, Planting, Plants,
TlVIBER &C
TREFOIL. See Trifolium.
TREMELLA, a genus of plants of the class of cry p-

togamia, and natural order of algse. It is a gelatinous

membranous substance; the parts of the fructification

scarcely visible. There are 11 species, of which five

are indigenous; the nostoc, lichenoides, verrucosa, he-

mispherica, and purpurea. 1. The nostoc, or jelly rain
tremella, is found in pastures and by the sides of gravel-

walks in gardens after rains; not uncommon in spring,

summer, and autumn. It is a membranaceous, pellucid,

and gelatinous substance, without any visible root; of a
yellowish dull green-colour; assuming various forms,
either round, angular, plaited or folded together irregu-
larly, like the intestines, or a pocket handkerchief, am
inch or two, or more, in diameter: soft to the touch when
moist; but thin, membranaceous, and brittle, when dry;
and of a black fuscous colour. The ancient alchemists
called this vegetable the flowers of heaven, and imagined
that from it they should procure the universal menstruum:
but all their researches ended in discovering that by
distillation it yielded some phlegm, volatile salt, ant!
empyreuinatic oil. It has been extolled in wounds, ul-
cers, &c. but no regard is ever paid to it by judicious
practitioners. Dr. Darwin says, he has been well in-
formed that this tremella is a mucilage voided by herons
after they have eaten frogs. 2. The lichenoides, or
transparent tramella, is erect, plane, margin curled, la-
cinulated, and brown. It grows on heaths and in woods,
&c. 3. Verrucosa, or warty tremella, is tubercular, solid,
wrinkled, roundish, and resembling a bladder; it is of a
blackish yellow. It growns on stones in rivulets. 4.
Hemispherica, or sea tremella, is scattered among con-
ferva?, fuci, &c. 5. Purpurea, or purple tremella, is
globular, sessile, solitary, and smooth. It grows on
ditch -banks about London.
TREMOLITE. This mineral is found chiefly near

St. Gothard, in Switzerland; and takes its name from
mount Tremola, where it was first observed by Saussure.
It occurs massive and in crystals. The primitive form"
of its crystals is a rhomboid al prism, whose sides are in-
clined to each other at angles of 126 q 52' 12" and 53° 7'
48". It usually occurs in four-sided prisms, terminated
b> dihedral summits: and not unfrequently the two acute
edges, or all the four arc truncated. Texture radiated.
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fragments splintery. Specific gravity from 2.9 to 3.2.

Fibres easily separated, so that it appears soft, yet it

scratches glass. Phosphoresces very readily when struck

or rubbed in the dark. Before the blowpipe, melts into

a white scoria. Werner divides this species into three

sub-species.

A specimen of trcmolite analysed by Klaproth, con-

tained

65.0 silica

31.0 lime

0.5 magnesia
0.5 oxide of iron

6.0 water and carbonic acid.

100.0

A specimen of this mineral from the castle-hill of

Edinburgh analysed by Dr. Kennedy, yielded

51.5 silica

32. lime

0.5 alumina
0.5 oxide of iron

8.5 soda
5.0 carbonic acid

98.0, with some traces of magnesia

and muriatic acid.

Bournon has shown that the property which the tre-

molite has of phosphorescing when rubbed, is owing

to the presence of carbonat of lime.

TRKMOR. See Medicine.
TRENCHES, in a siege, are ditches made by the

besiegers, that they may approach more securely to the

place attacked; on which account they are also called

Jines of approach. The tail of the trench is the place

where it was begun, and its head is the place where it

ends.
Trenches are also made to guard an encampment.

The trenches are usually opened or begun in the night-

time, sometimes within musket-shot, and sometimes with-

in half or whole cannon-shot of the place; generally about

800 fathoms. They are carried on in winding lines,

nearly parallel to the works, so as not to be in view of

the enemy, nor exposed to the enemy's shot.

The workmen employed in the trenches are always

supported by a number of troops to defend them against

the sallies of the besieged. The pioneers, and other

workmen sometimes work on their knees, and are usu-

ally covered with mantlets or saucissons; and the troops

who support them lie flat on their faces, in order to avoid

the enemy's shot. On the angles or sides of the trench,

there are lodgments, or epaulments, in form of traverses,

the better to hinder the sallies of the garrison, and to

favour the advancement of the trenches, and to sustain

the workmen.
The platforms for the batteries are made behind the

trenches; the first at a good distance, to be used only

against the sallies of the garrison. As the approaches

advance, the batteries are brought nearer, to ruin the

defences of the place, and dismount the artillery of the

besieged. The breach-batteries are made when the

trenches are advanced near the covert-way.

If there are two attacks, it will be necessary to have

lines of communication, or boyaus, between the two, with

places of arms at convenient distances. The trenches

arc 6 or 7 feet high with the parapet, which is 5 feet

thick, with banquettes for the soldiers to mount upon.

The approaches at a siege are generally carried on
upon the capitals of the works attacked; because the ca-

pitals produced are, of all other situations in the front

of a work, the least exposed to the fire of either the

cannon or musketry; and are the least in the line of fire

between the besieged and besieger's batteries. But if,

from particular circumstances, these or other advantages

do not attend the approaches upon the capitals, they arc

by no means to be preferred to other positions.

The trenches of communication, or zigzags, are 3 feet

deep, 10 feet wide at bottom, and 13 feet at top, having

a berm of one foot, beyond which the earth is thrown to

form a parapet.

The parallels or places of arms of the trenches are 3

feet deep, 12 feet wide at bottom, and 17 or 18 feet wide

at top, having a banquette of about 3 feet wide, with a

slope of nearly as much.
The first night of opening the trenches, the greatest

exertions are made to take advantage of the enemy's ig-

norance as to the side of attack; and they are generally

carried on as far in advance as the first parallel, and

even sometimes to the completion of that work. The

workmen set out on this duty, each with a fascine of 6

feet, a pick-ax, and a shovel; and the fascines being laid

so as to lap one foot over each other, leave 5 feet of

trench for each man to dig.

The usual method of directing the trenches or zig-

zags, is by observing during the day some near object

in a line with the saline parts of the work, and which

may serve as a direction in the night: or if the night is

not very dark, the angles of the works may be seen above

the horizon; but as both these methods are subject to un-

certainty, the following is proposed to answer every

case: having laid down the plan of attack, the exact po-

sitions of the flanked angles of the works of the front at-

tacked, and particularly of those most extended to the

right and left; mark on the plan the point of commence-

ment for the first portions of zig-zag, the point where it

crosses the capital, and the point to which it extends oa

the other side of the capital: this last point will be the

commencement of the second branch: then mark off the

point where this branch crosses the capital, and its ex-

tent on the other side; and this will give the commence-

ment of the third branch; and so on for (he others. Thus

provided with a plan ready marked off, it will be v ry

easy, even in the darkest night, to lay down the points

where the zig-zags are to cross the capital, and the

points to which they are to be" produced beyond them.

The first parallel is generally run about 600 yards from

the place, and of such extent as to embrace the prolonga-

tion of the faces of all the works which fire upon the

trenches; and each end has a return of about 30 or 40

yards.

The second parallel is constructed upon the same prin-

ciples, and of the same extent, as the first, at the distance

of about 300 yards from the salient angles of the < overt-

way. This parallel is usually formed of gabions; ea< h

workman carrying a gabion, a fascine, a shovel, and a

pick ax. Alter this the trenches are usually carried on

by sap.
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The half-parallels are about 140 or 150 yards from

the covert-way, and extend sufficiently on each side to

embrace the prolongation of the branches of acovertway.

The third parallel must not be nearer than the foot of

the glac is, or it will make the ricochet batteries. It is

generally made rather wider than the other parallels.

Cavaliers of the trenches must not be nearer than 28

yards from the covert-way, or they will be liable to be

annoyed by hand-grenades.

Trench, returns of a, are the elbows and turnings,

whii li form the lines of approach, and are made, as near

as can be. parallel to the place, to prevent their being

enfiladed.

Trenches, to mount the, is to mount guard in the

trenches, whi< h is £< rurally done in the night.

T ken cues, to relieve the, is to relieve the guard of the

trenches.

'J rknches, to scour the, is to make a vigorous sally

upon the guard of the trenches, force them to give way
at: quit their ground, drive away the workmen, break

down the parapet, till up the trench, and nail their can-

n»n.

Trenches, counter, are trenches made against the

besiegers; which consequently have their parapet turned

against the enemy's approaches, and are enfiladed from
several parts of the place, on purpose to render them
useless to the enemy, if they should chance to become
masters of them; but they should not be enfiladed or com-
manded by any height in the enemy's possession.

Trenches, to open the, is to break ground for the

purpose of carrying on approaches towards a besieged
place.

TUKPANMNG. See Surgery.
TREPIDATION. See Medicine.
TRESPASS, is any transgression of the law, under

treason, felony, or misprision of either. Staundf. PI.

Cor. 38.

Trespass signifies going beyond what is lawful; hence
it follows that, every injurious act is, in the large sense
of this word, a trespass. Rut as many injurious acts are
distinguished by particular names, as treason, murder,
rape, and other names, the legal sense of the word tres-
pass is confined to such injurious acts as have not ac-
quired a particular name. Some trespasses are not ac-
companied with any force; a trespass of this sort is called
a trespass upon the case: and the proper remedy for the
party injured, is by an action upon the case. Other
trespasses are accompanied with force, cither actual or
implied. W a trespass which was accompanied with
either actual or implied force, has been injurious to the
public, the proper remedy in every such case, is bv an
indictment, or by information. And if a trespass that
Was accompanied with an actual force, has been injuri-
ous only to one or more private persons, the offender is
in every such case liable to an indictment, or to an infor-
mation; for although the injury basin such case been on-
ly done to one or more private persons, as every tres-

i accompanied with actual force is a breach of tbe
peace, it ii tn be considered and punished as an offence
against the public. 5 Bar. Abr. 150.
A man is answerable for not only his own trespass

but that of his cattle also. 3 Black, flit.
Aiul thfl I™ ,riv,.«ti,r nartr injured, a double remedy
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in this case; by permitting him to distrain the cattle

thus doing damage, till the owner shall make him satis-

faction, or else by leaving him to the common remedy by
action. And in either of these cases of trespass committed
on another's land, either by a man himself or his cattle,

the action that lies, is the action of trespass with force and
arms; for the law always couples the idea of force with
that of intrusion upon the property of another. 3 Black.
210.

In some cases, trespass is justifiable; or rather entry
on another's land or house shall not in these cases be
accounted trespass: as if a man came there to demand or
pay money there payable, or to execute in a legal man-
ner the process of the law. 3 Black. 219.
To prevent trifling and vexatious actions of trespass

it is enacted by 43 Eliz. c. 6. 22 and 23 Car. II. c,
9. and 8 & 9 W. c. II. that where a jury who try an ac-
tion of trespass, give less damages than 40s. the plain-
tiff shall be allowed no more costs than damages; unless
the judge shall certify on the back of the record, that
the freehold or title of the land came chiefly in question.
But if it shall appear that the trespass was wilful and
malicious, the plaintiff shall have his full costs. And
every trespass is wilful, where the defendant has been
forwarned, and malicious where the intent of the defen-
dant appears to be to harass or injure the plaintiff. 5
Black. 370.

TRESPASSER, denotes a person that commits a
trespass against another; in respect of whom it is held,
that though the law permits a person to enter a tavern,
and a landlord to distrain on lands, &c. yet if he abuses
this liberty by committing any trespass, he will be judg-
ed a trespasser ab initio.

TRET, in commerce, an allowance made for the
waste, or the dirt that may be mixed with any commo-
dity, which is always four pounds in every hundred and
four pounds weight. See Tare.
TllEWlA,agenusof thepolyandria monogynia class

or plants, having no corolla besides the cup; the fruit is a
turbinated, triquetrous, coronated, trilocular, trivalvular
capsule: the seed is single, convex on one side, and an-
gular on the other. There is one species, a tree of the
.East Indies.

TRIAL, in law, the examination of a cause, civil or
criminal, according to the laws of the land, before a pro-
per judge: or, it is the manner and order observed in
the hearing and determining of causes. There are di-
vers kinds of trials; as those of matters of fact, which
must be tried by a jury; matters ot law, which are only
triable by the courts; and matters of record, which are to
be tried by the records themselves. The most general
rule has been, that thejurymen on a trial shall be chosen
out of that town or precinct, &c. in which the matter of
fact is alleged, or the nearest thereto, for the better cog-
nizance of the matter; and not to leave things to be tri-
ed in foreign counties, where the jury are strangers to
the whole matter. Where any trial is for murder, itmust be in the county wherein the fact was committed:
but if the assault is in one county, and the person
assaulted happens to die in another county, the indict-ment may be found by a jury of the count? whew thear y died: and by special commission, when a person
is indicted in one county he may be tried in another.
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In all criminal cases the custom is to ask the prisoner
liow he will be tried, which was formerly a very signifi-

cant question, though it is not so now; because anciently

there were trials by combat, by ordeal, and by jur\; and
when the prisoner answered, By God and his country,
it appeared he made choice to be tried by a jury; which
is the only way now used for the trial of criminals.

The method of proceeding in a criminal case is this:

First the bill of indictment against the offender is pre-

pared, and the prosecutor and his witnesses attend on
the grand jury, and there give in their evidence; which
being done, the grand inquest either find the bill of in-

dictment, or bring it in ignoramus; and if the bill is

found, the prisoner is brought to the bar of the court,

and the clerk of the arraigns calling him by his name,
desires him to hold up his hand, saying, "Thou art in-

dicted by the name of , for such a felony, &c. (set-

ting forth the crime laid in the indictment). How say-
est thou; art thou guilty of this felony whereof thou art

indicted, or not guilty?" To which the prisoner answer-
ing, " Not gailty," the clerk says, " Culprit, how wilt

thou be tried?" whereupon the defendant answers, " By
God and my country;" which plea of the prisoner the

clerk records, and then the panel of the petty -jury is

called over.

After the jury are sworn, and the indictment is read
over to them, aud they are charged, the evidences on
both sides, for and against the prisoner, are called,

sworn, and examined in open court, after which thejury
bring in their verdict; and if they find the prisoner guilty,

their verdict is recorded, and the prisoner is taken from
the bar: but if they bring him in not guilty, the prisoner

is discharged. On the prisoner being brought in guilty,

proclamation is made for all persons to keep silence, up-

on which the prisoner is again brought to the bar, and
the verdict repeated: after which sentence is passed on
him, and an order or warrant is made for his execution.

The methods of trial, in our civil courts, are as fol-

lows: The declaration is first drawn for the plaintiff, and
when the appearance of the defendant is entered, it has
been usual to deliver it with an imparlance to the defen-

dant's attorney; and the term following, rule is to be

given with the secondary for the defendant to plead by
such a day, or else the plaintiff is to have judgment: and
the defendant having pleaded, a copy of the issue is

made made by the plaintiff, and delivered to the defen-

dant's attorney, at the same time giving him notice of

the trial; in order to which the venire facias must be ta-

ken out and returned by the sheriff; and likewise the

habeas corpora, or distringas, to bring in the jury; on
which the record is made up, and the parties proceed to

trial by their counsel and witnesses; and thejury give

in their verdict, &c. But in case the defendant neglects

to plead, and suffers it to go by default, on^entering such
a judgment, a writ or inquiry of damages is awarded re-

turnable next term, notice of the execution whereof the

defendant's attorney is to have; and which being execut-
ed, and the damages inserted in a schedule annexed to

the writ, a rule is given, and costs are taxed by the pro-
thonotory, &c.

TRIANDRIA, in the Linnrean system of botany, a
class of plants, the third in order; comprehending all

such plants as have hermaphrodite flowers, with three

stamina, or male parts, in each; whence the name. Sec
Botany.
TRIANGLE, in geometry, a figure bounded or con-

tained by tbree lines or sides, anU which consequently
has three angles, from whence the figure takes its name,

Triangles are either plane, or spherical, or curviii-

near. Plane when the three sides of the triangle are
right lines; but spherical when some or all of them aro
arcs of great circles on the sphere.

Plane triangles take several denominations, both from
the relation of their angles, and of their sides, as below.

See Geometry.
The chief properties of the plane triangles are as fol-

lows, viz. In any plane triangle,

1. The greatest side is opposite to the greatest angle,
and the least side to the least angle, &c. Also, if two
sides are equal, their opposite angles are equal; and if

the triangle is equilateral, has all its sides equal, it

will also be equiangular, or have all its angles equal
to one another. 2. Any side of a triangle is less than
the sum, but greater than the difference, of the other two
sides. 3. The sum of all the three angles* taken together,

is equal to two right angles. 4. If one side of a triangle

is produced out, the external angle, made by it and the

adjacent side, is equal to the sum of the two opposite
internal angles. 5. A line drawn parallel to one side of
a triangle, cuts the other two sides proportionally, the

corresponding segments being proportional, each to

each, and to the whole sides; and the triangle cut off is

similar to the whole triangle.

If a perpendicular is let fall from any angle of a tri-

angle, as a vertical angle, upon the opposite side as a
base; then, 6. The rectangle of the sum and difference of

the sides, is equal to twice the rectangle of the base and
the distance of the perpendicular from the middle of the

base. Or, which is the same thing in other words, 7.

The difference of the squares of the sides, is equal to the

difference of the squares of the segments of the base. Or,

as the base is to the sum of the sides, so is the difference

of the sides to the difference of the segments of the base.

8. The rectangle of the legs or sides is equal to the rec-

tangle of the perpendicular and the diameter of the cir-

cumscribing circle.

If a line drawn bisecting any angle, to the base or

opposite side; then, 9. The segments of tbe base, made
by the line bisecting the opposite angle, are proportional

to the sides adjacent to them. 10. The square of the

line bisecting the angle, is equal to the difference between

the rectangle of the sides and the rectangle of the seg-

ments of the base.

If a line is drawn from any angle to the middle of

the opposite side, or bisecting the base, then, 11. The
sum of the squares of the sides, is equal to twice the sum
of the squares of half the base and the line bisecting the

base. 12. The angle made by the perpendicular from

any angle and the line drawn from the same angle

to the middle of the base, is equal to half the difference

of the angles at the base. 13. If through any point

within a triangle three lines are drawn parallel to the

three sides of the triangle, the continual products or

solids made by the alternate segments of these lines will

be eqtal. 14. If three lines are drawn from the three

angles through any point within a triangle, to the oppo-
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site sides; the solid products of the alternate segments

of the sides are equal, viz. 15. Three lines drawn from

the three angles of a triangle to bisect the opposite sides,

or to the middle of the opposite sides, do all intersect one

another in the same point, and that point is the centre

of gravity of the triangle; and the distance of that point

from any angle is equal to double the distance from the

opposite side, or one segment of any of these lines is

double the other segment: moreover the sum of the

squares of the three bisecting lines is f of the sum of

the squares of the three sides of the triangle. 16* Three
perpendiculars bisecting the three sides of a triangle,

all intersect in one point, and that point is t hecentre of

the circumscribing circle. 17. Three lines bisecting the

three angles ofa triangle, all intersect in one point,and that

point is the centre ofthe inscribed circle. 1 8. Three perpen-

diculars drawn from the three angles of a triangle upon the

opposite sides, all intersect in one point. 19. Any triangle

may have a circle circumscribed about it,or touching all its

angles, and a circle inscribed within it, or touching all its

sides. 20. The square of the side of an equilateral triangle

is equal to three times the square of the radius of the cir-

cumscribing circle. 21. lfthe three angles of one triangle

are equal to the three angles of another triangle, each to

each, then those two triangles are similar, and their like

sides are proportional to one another, and the areas of

the two triangles are to each other as the squares of their

like sides. 22. If two triangles have any three parts of

the one (except the three angles) equal to three corres-

ponding parts of the other, each to each, those two tri-

angles are not only similar, but also identical, or having
all their six corresponding parts equal, and their areas

equal. 23. Triangles standing upon the same base, and
between the same parallels, are equal; and triangles

upon equal bases, and having equal altitudes, are equal.

24. Triangles on equal bases, are to one another as their

altitudes, and triangles of equal altitudes are to one
another as their bases; also equal triangles have their

bases and altitudes reciprocally proportional. 25. Any
triangle is equal to half its circumscribing parallelo-
gram; or half the parallelogram on the same or an equal
base, and of the same or equal altitude. 26. Therefore
the area of any triangle is found by multiplying the base
ly the altitude, and taking half the product. 27. The
area is also found thus: Multiply any two sides together,
and multiply the product by the sine of their included an-
gle, to radius 1 and divided by 2. 28. The area is also
otherwise found thus, when the three sides are given:
Add the three sides together, and take half their sum;
then from this half sum subtract each side severally, and
multiply the three remainders and the half sum continu-
ally together; then the square root of the last product will
be the area of the triangle. 29. In a right angled tri-
angle, if a perpend ;cular is let fall from the right angle
Upon the hypothenuse, it will divide it into two other
triangles similar to one another, and to the whole trian-
gle. 30. In a right-angled triable, the sqiare of the
hypotlienusc is equal to the sum of the squares of the two
sides; and, in general, any figure described upon the
hypothenuse is equal to the sum of two similar figures
eh-s ribed upon the two sides. 31. In an isosceles trian-
gle, if a line is drawn from the vertex to any point in
the base, the square of that line, together with the rec-
tanglei nf II... o, ... <• .. , .

4
.

{uaj to the square

of the side. 32. If one angle of a triangle is equal to

120°, the square of the base will be equal to the squares

of both the sides, together with the rectangle of those

sides; and if those sides are equal to each other, then

the square of the base will be equal to three times the

square of one side, or equal to twelve times the square
of the perpendicular from the angle upon the base. 33.

In the same triangle, viz. having one angle equal t<»

120°, the difference of the cubes of the sides about that

angle, is equal to a solid contained by the difference of
the sides and the square ofthe base;and thesum of tjie cubes
of the sides is equal to a solid contained by the sum of
the sides and the difference between the square of the
base and twice the rectangle of the sides.

TRIANGULAR COMPASSES, are such as have
three legs, or feet, whereby to take off any triangle at
once; much used in the construction of maps, globes, &c.
TRIANGULAR NUMBERS, are a kind of polygo-

nal numbers being the sums of arithmetical progressions,
which have i for the common difference of their terms.
Thus, from these arithmeticals 12 3 4 5 6, are form-

ed the triang. numb. 1 3 6 10 15 21, or the third column
of the arithmetical triangle abovementioned.
The sum of any number n of the terms of the triangu-

lar numbers, 1, 3, 6, 10, &c, is =
?i3 n* n n %-fl 7i+2

12 3
which is also equal to the number of shot in a triangular
pile of balls, the number of rows, or the number in each
side of the base, being n.

The sum of the reciprocals of the triangular series, in-
finitely continued, is equal to 2; viz.,

^ ,

J + i + i + tV + tt &c. = 2.
*or the rationale and management of these numbers,

see Simpson's Algebra, sect. 15*

TRIANGULAR CANON, the tablesof artificial sines,
tangents, secants. &c.
TRIANGULAR QUADRANT, is a sector furnished

with a loose piece, whereby to make it an equilateral tri-
angle.

The calendar is graduated thereon, with the sun's-
p ace, declination, and other useful lines; and by the help
ot a string and a plummet, and the divisions graduated

°"™i^Po6
?:,*

may be made t0 serve for a quadrant.TRIANIHEMA, a genus of the class and order de-
candna digyma. The calyx is mucronate below the tip;
no corolla; stamina 5 or 10; germ, retuse; capsule cut
round. 1 here are seven species.
TRIBULUS, caltrops, a genus of the decandria mono-

gynia class ot plants, the corolla of which consists of five
oblong, obtuse, and patent petals: its fruit is of a round-
ish figure and aculeated, being composed of five cap-
sules, gibbous on one side, and armed with three or four
points on the other, angulated and convergent; and contaming numerous seeds, turbinated and oblong Thera
are four species. **

TRICEPS. See Anatomy.
TR1CERA, a genus of the class and order monoeciatetrandna There ,s no corolla; the male is four-leavedfilaments tour ovate, female calyx five-leaved: stvleTco'

order^ru^^n
8, "*?' * S™"S of <l»Adrupedsof thorder bruta. 1 he generic character is, fore-teeth (i
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the f»U-grown animal) noneeithcr above or below; tusks
solitary, in the upper jaw; grinders with wrinkled sur-
faces; lips doubled; hind feet at the extremity of the body,
uniting into a fin.

The genus trichechus is entirely marine, and contains
but three species, besides varieties: of these the principal
is the trichechus rosmarus, or, as it is sometimes called,

the sea-horse, or walrus.

1. Trichechus rosmarus, arctic walrus. This animal
inhabits the northern seas, and is principally found with-
in the arctic circle. It grows to a very large size, hav-
ing been sometimes seen of the length of eighteen feet, and
of such a thickness as to measure twelve feet round the
middle of the body. The walrus is of an inelegant form;
having a small head, short neck, thick body, and short
legs: the lips are xevy thick, and the upper lip is indented
or cleft into two large rounded lobes: over the whole sur-
face of tins part are scattered numerous semitransparent
bristles of a yellowish tinge, and of such a thickness as
almost to equal a straw in diameter: they are about three
inches long, and are slightly pointed at their extremities;
the eyes are small: instead of external ears there are on-
ly two small, round orifices; the skin on the whole animal
is thick, and more or less wrinkled and is scattered over
with short brownish hair: on each foot are five toes, all

connected by webs, and on each toe is a small nail: the
hind feet are considerably broader than the fore feet: the
tail is extremely short. In the upper jaw are two large
and long tusks, bending downwards, there are no cutting-
teeth; but in each jaw, both above and below, are four
roundish grinders with flat tops: the tusks are sometimes
upwards of two feet in length, but are more generally of
about one foot long: and it sometimes happens that the
two tusks are not perfectly equal in length. The chief
resorts of the walrus are the seas about the northern
parts of America. They are found in the gulph of St.

Laurence according to Mr. Pennant, between latitude 47
and 48. They are also found in Davis's Straits and with-

in Hudson's Bay, lat. 62. They inhabit the coast of
Greenland; and are found in great numbers about Spits-
bergen, and on the floating ice in those parts. They oc-
cur likewise on the coast of Nova Zembla, and on the
headlands stretching towards the north pole.

They are gregarious animals, and are sometimes seen
in vast multitudes on the masses of floating ice so fre-

quent in the northern seas. They are said to produce
their young early in the spring, and rarely bring more
than one at a birth: their food consists of sea-plants, shell-

fish, &c.

The walrus is a harmless animal, unless provoked or at-

tacked, in which case it becomes furious, and is extreme-
ly vindictive. When surprised upon the ice, the female
is said first to provide for the safety of the young, by
flinging it into the sea, and immediately precipitating it-

self alter it; carrying it to a secure distance, and then re-

turning, with great rage, to revenge the injury. They
will sometimes attempt to fasten their teeth on the boats,
with an intent to sink them; or rise in numbers under
them to overset them; at the same time showing all the
marks ofrage, by roaring in a dreadful manner, and gnash-
ing their teeth with great violence; if once thorougl'y irri-

tated, the whole herd will follow the boats till they lose
sight of them. They are strongly

#
attached to each other;

and it is said that a wounded walrus has been known to
sink to the bottom, rise suddenly up again, and brine
with it multitudes of others, which have united in an at-
tack upon the boat whence the insult came.
The teeth of the walrus are used as ivory; but on this

subject authors seem to vary considerably; some repre-
senting them as superior to common ivory, and others
greatly inferior, and more subject to turn yellow. Tlie
animals are now killed chiefly for the sake of the oil- and
it is said that a very strong and elastic leather may be
prepared from the skin. See Plate CXXXV1I Nat
Hist. fig. 404. "

3t*

2. Trichechus dugong, Indian walrus. This species
is a native of the seas about the Cape of Good Hope
and the Philippine islands. It does not, however, seem
to be very clearly known to naturalists. The grinders
differ from those of the walrus, being broader in pro-
portion: of these there are four on each side in the up-
per jaw, and three in the lower. The head is said to
be of a sharper or narrower form. This species, in the
Philippine islands, is said to be called by the name of
dugung.

3. 'I richechus borealis, manate or whale tailed tri-

chechus. This animal seems to approach so nearly to

the cetaceous or whale tribe, as scarcely to deserve, ac-

cording to Mr. Pennant, the name even of a biped; what
are called the feet being little more than pectoral fins,

which serve only for swimming, and are never used to

assist the animal either in walking or landing; lor it

never goes ashore, nor ever attempts to climb the rocks
like the walrus and the seal. It brings forth in the wa-
ter, and, like the whale, suckles its young in that ele-

ment. Like the whale, it is also destitute of voice; and
has also a horizontal tail, which is broad, and of the

form of a crescent, without even rudiments of hind feet.

So complete is the account given by Mr. Pennant of

this animal, that we shall here deliver the most material

parts of that author's description, rather than attempt a

new one.

It inhabits the seas about Berings and the other Aleu-

tian islands, which intervene between Kamtschatka and

America, but never appears off Kamtschatka, unless

blown ashore bv a ternpesr. It is probably the same

species which is found above Mindanao, but is certainly

that which inhabits near Rodiguez, vulgarly called Die
go Reys, an island to the east- of Mauritius, or the Isle

of France, near which it is likewise found. It is also

probable that it extends to New Holland. They live

perpetually in the water, and frequent the edges of the

shores; and, in calm weather, swim in great droves near

the mouths of rivers: in the time of flood they come so

near the land that a person may stroke them with his

hand: if hurt, they swim out to the sea, but presently

return again. They live in families, one near another;

each consists of a male, a female, a half grown young

one, and a \ery small one. The females oblige the young

to swim before them, while the other old ones surround,

and, in a manner, guard them on all sides. The affec-

tion between the male and female is very great; for if

she is attacked, he will defend her to the utmost; and if

she is killed, will fallow her corpse to tlu> very shore,

and swim for some days near the place it has been laud-

ed at.
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Tlicy are vastly voracious, and feed not only on the

fuci that grow in the sea, but such as are flung on the

edges of the shore. When they are filled, they fall

asleep on their hacks. During their meals they are so

intent on their food, that any one may go among thera,

and choose which he likes best. Their back and sides

are gent rally above water; and numbers of gulls, from

time to time, perch on their backs, in order to pick the

insects which they find upon them.

Tliey continue in the Kamtschatkan and American

seas the whole year; but in winter they are very lean,

so that one may count their ribs. They are taken by

harpoons fastened to a strong cord; and after they are

struck, it requires the force of thirty men to draw them

on shore. Sometimes, when they are transfixed, they

will lay hold of the rocks with their paws, and stick so

fast as to leave the skin behind before they can be forc-

ed off. When a manati is struck, its companions swim
to its assistance: some will attempt to overturn the boat,

by getting under it; others will press down the rope, in

order to break it; and others will strike at the harpoon
with their tails, with a view of getting it out, in which
they often succeed. They have no voice; but make a

noise, by hard breathing, like the snorting of a horse.

They are of an enormous size: some art twenty-eight

feet long, and eight thousand pounds weight: but, if the

Mindanao species is the same with this, it decreases in

size as it advances southward, for the largest which Dam-
pit r saw there weighed only six hundred pounds. The
head, in proportion to the bulk of the animal, is small,

oblong, and almost square: the nostrils are filled with

short bristles; the gape or rictus is small; the lips are

double; near the junction of the two jaws the mouth is

full of white tubular bristles, which serve the same pur-

pose as the lamina' in whales, to prevent the food from
running out with the water: the lips are also full of bris-

tles, which serve instead of teeth to cut the strong roots

of sea-plants, which, floating ashore, arc a sign of the

vicinity of these animals. In the mouth are no teeth;

only two flat white bones, one in each jaw, one above,
another below, with undulated surfaces, which serve in-

stead <>f grinders.

The eyes are extremely small, not larger than those
of a .sheep: instead of ears are only two minute orifices,

which will scarcely permit a quill to enter: the tongue is

pointed and small: the neck thick, and its junction with
the head scarcely distinguishable; and the last always
hangs dow n.

The circumference of the body near the shoulders is

twelve feet; about the belly twenty; near the tail only
four feet eight inches: the head thirty-one inches: the
neck near seven feet: and from these measurements may
be collected the deformity of the animal. Near the
Shoulders are two feet, or rather fins, which are only two
feet two inches long, and have neither fingers nor nails,
beneath they are concave, and covered with hard bris-

; the tail is thick, strong, and horizontal, ending in a
black tin, and like the substance of whale-bone, be-

ing much split on the Core part and slightly forked; but
both ends arc of equal length like the whale.
The skin is very thick, hard, and black; full of ine-

qualities, like the bark of oak; so hard as scarcely to be
cut with an ax, and has no hair upon it: beneath the skin

is a thick blubber, which is said to taste like oil of al-

monds. The flesh is coarser than beef, and will not soon

putrefy: the young ones taste like veal: the skin is used

for shoes, and for covering the sides of boats. The Rus-

sians call this animal morskaia korowa or sea-cow, and

kapustnik or eater of herbs.

4. Trichechus australis, round-tailed manati. This spe-

cies grows to the length of fourteen or fifteen feet, and

is found in the rivers of Africa; particularly in the river

Senegal: the lips are thick; the eyes as small as peas;

and tli ere are two very small orifices in the place of ears:

in each jaw on each side are nine grinding teeth, in all

thirty six: the neck is short and thicker than the head:

the greatest thickness of the body is about the shoulder,

from w hence it gradually tapers to the tail, which is ho-

rizontal, broad, thickest in the middle, growing thinner

to the edges, and quite round. The feet are placed at

the shoulders; and beneath the skin are hones for five

complete toes, and externally are three or four nails,

flat and rounded: near the base of each leg, in the fe-

male is a small teat. The flesh of this animal is said to

resemble veal: it is, however, chiefly killed by the ne-

groes for the sake of the blubber or fat.

TRICHIURUS, a genus of fishes of the order apodes;

the generic character is, head stretched forwards, with

lateral gill-covers; teeth ensiform, semisagittate at the

tips; gill-membrane seven-rayed; body ensiform, com-
pressed, with subulate tin less tail.

1. Trichiurus argenteus, silver trichiure. This fish

is equally distinguished by the singularity of its shape,

and brilliancy of its colour: the body is extremely com-
pressed, of a great length, and gradually tapers as it

approaches the extremity, till at length it terminates in

a very fine point: the whole fish, except on the fins, is

of the brightest silver-colour: the head is narrow; the
mouth very wide, the lower jaw longer than the upper,
and furnished with differently sized teeth, the longest of
which are barbed at the tips by a sharp descending pro-
cess or hook on one side: the tongue is smooth, longish,
and triangular: in the throat are two rough bones: the
eyes are vertical, approximated, and large: the lateral

line is of agold-polour, and, commencing behind the gill-

covers, is continued to the tip of the tail: the dorsal fin,

which is of moderate width, transparent, and of a yel-
lowish tinge, commences almost immediately behind the
head, and runs to within a very small distance of the ex-
tremity of the tail, at which part it degenerates into a
mere membrane, being strongly radiated in other parts:
the pectoral fins are rather small, and of an ovate shape:
there is, properly speaking, no direct vent-fin, hut a se-
ries of very small naked spines or rays, to the number of
about 110, are continued from the vent, which is situated
about the middle of the body, to near the tip of the tail.

The general length of this fish is from two to three feet:
it is said to be of a very voracious nature, swims with
rapidity, and in the pursuit of its prey sometimes leaps
into small vessels which happen to be sailing by. It is a
native of the rivers and larger lakes of South America,
and is considered as an eatable fish. It is also said to
he found in some parts of India, and in China. See Plate
CXXXVII. Nat. Hist. fig. 4or.

2. Trichiurus electricus, electrical trichiure. This
species, which seems nearly equal in size to the preced-
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ing, differs not only in the conformation of the jaws,
which are both of equal length, but in the form of its

teeth, which arc all very minute: the tail is not so ex-

tremely slender and sharp as in the former, and the co-

lour of the whole animal is pale brown, variegated with

spots of a deeper cast. It is a native of the Indian seas,

and is said to possess a degree of electrical power. There
are only these two species.

TRICHODA, a genus of vermes infusoria; the gene-

ric character is, a worm invisible, pellucid, .hairy or

horned. Ample accounts of this genus, which is very
numerous, will be found in Adam's work on the Micro-
scope. See Plate CXXXVII. Nat. Hist. fig. 406. There
are about sixty species.

TRICOCEPHALUS, a genus of vermes intestina.

The generic character is, body round, elastic, and vari-

ously twisted; head or fore part much thicker, and fur-

nished with a slender exsertile proboscis; tail or lower

part long, capillary, and tapering to a fine point. There
are six species: T. hominis,see PI. CXXXVII. Nat. Hist,

fig. 405, inhabits the intestines of sickly children, gene-

rally the caecum, and in considerable numbers: about two
inches long and resembling the ascarides in colour. The
other species are named from animals on which they

live, as the equi, apri, muris, vulpis, and lacertae.

TRICHILIA, a genus of the class and order decan-

dria monogynia. The calyx is mostly five-toothed; pe-

tals five; nectarium toothed; capsules three-celled, three-

valved; seeds berried. There are 12 species, trees chiefly

of the West Indies.

TRICHOCARP¥S, a genus of the class and order

polyandria digynia. The calyx is four or five parted;

wo corolla; styles two, bifid; capsules bristly, four-valv-

ed, many-seeded. There is one species, a tree of Guiana.

TRICHOMANES, a genus of plants of the class eryp-

togamia, and order filices. The parts of fructification

are solitary; and terminated by a stile like a bristle, on
every edge of the leaf. 'There are 27 species; of which

two are natives of Britain, the pixidiferum and tunbri-

gense. 1. Pixidiferum, or cuptrichomanes, has subbi-

pinnated leaves, the pinnae being alternate, close-lobed

and linear. It is found among stones in wet grounds in

England. 2. Tunbrigense, or Tunbridge trichomanes,

Las pinnated leaves, the pinnae being oblong, dichoto-

mous, decurrent, and dentated. It is found in the fis-

sures of moist rocks in Wales, and in many rocky places

in Scotland.

TRICOCCEjE, the name of the 38th order in Lin-

nieus's Fragments of a Natural Method, consisting of

plants with a single three-cornered capsule, having 3

cells or internal divisions, each containing a single seed.

See Botaxy.
TRICOSANTHES, a genus of plants of the class

moneecia, and order syngenesia, and in the natural sys-

tem ranging under the 34th order, cucurbitaceae. There
are seven species; only one of which is cultivated in the

British gardens, the anguina or snake-gourd, which is a

native of China, an annual, and of the cucumber tribe.

TRICOSTEMA, a genus of the didynamia gymno-
spermia class of plants, with amonopetalous ringentand
falcated flower. The stamina are four extremely long
filaments; and four roundish seeds are contained in the

cup. There arc three species.

TRIDAX, a genus of the syngenesia polygamia so.
perflua class of plants, with a radiated flower, and the
lesser hermaphrodite ones of the disc monopetalous, and
funnel-fashioned. The seeds are winged with down,
and contained in the cup. There is one species.

TRIENTALIS, duckweed whiter -green, a genus of

plants of the class heptandria, and order monogynia, and
in the natural system ranging under the 20th order, ro-

taceae. The calyx is heplaphyllous; the corolla is equal
and plane, and is divided into seven segments; the berry
is unilocular and dry. There is only one species, the

europaea, which is indigenous, and the only genus of

heptandria that is so. The stalk is single, five or six

inches high, terminated with five, six, or seven oval

pointed leaves; from the centre of which arise on Ion*

footstalks commonly two white starry flowers, each

generally consisting of seven oval and equal petals, suc-

ceeded by a globular dry berry, covered with a thin

white rind, having one cell, and containing several angu-
lar seeds.

TRIFOLIUM, trefoil or clover, a genus of plants of

the class diadelphia, and order decandria, and in the na-

tural system ranging under the 32d order, papilionaceae.

The flowers are generally in round heads; the pod is

scarcely longer than the calyx, univalve, not opening,

deciduous. The leaves are three together. There are

51 species; of which 17 are natives of Britain. We shall

describe some of the most remarkable of these:

1. Officinale or melilot, has naked racemous pods, dis-

permous, wrinkly, and acute, with an erect stalk. It

grows in corn-fields, and by the way-sides, but not com-

mon. The stalk is erect, firm, striated, branched, and

two or three feet high; the leaves tcrnate, smooth, ob-

tusely oval, and serrated; the flowers are small, yellow,

pendulous, and grow in long close spikes at the tops of

the branches; the pod is very short, turgid, transversely

wrinkled, pendulous, and contains either one or two

seeds. The plant has a very peculiar strong scent, and

disagreeable, bitter, acrid taste, but such, however, as is

not disagreeable to cattle. The flowers are sweet-scent-

ed. It has generally been esteemed emollient and diges*

tive, and been used in fomentations and cataplasms, par-

ticularly in the plaster employed in dressing blisters; but

is now laid aside, as its quality is found to be rather

acrid and irritating than emollient or resolvent. It com-

municates a loathsome flavour to wheat and other grain,

so as to render it unfit for making bread.
2. Trifolium repens, white creeping trefoil, or Dutch

clover, has a creeping stalk, its flower gathered into an

umbellar head, and its pods tetraspermous. It is very

common in fields and pastures. It is well known to be

excellent fodder for cattle; and the leaves are a good rustic

hygrometer, as they are always relaxed and flaccid in dry

weather, but erect in moist or rainy.

3. Trifolium pratense, purple or red clover, is distin-

guished by dense spikes, unequal corollas, by bearded

stipulas, ascending stalks, and by the calyx having four

equal teeth. The red clover is common in meadows and

pastures, and is the species which is generally cultivated

as food for cattle. It abounds in every part of Europe,

in North America, and even in Siberia. It delights most

in rich moist, and sunny places, yet flourishes in dry>

barren, and shady places. See Hvsbajsdk*.
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4. Alpestre, long-leaved purple trefoil, or mountain-

clover. The spikes are dense; the corollas somewhat

equal; the stipulus are bristly and divergent; the leaflets

lanceolated; the stalks stiff, straight, and very simple.

It grows in dry mountainous, woody places, in Hungary,
Austria, and Bohemia, &c; but is not said to be a na-

tive of Britain.

5. The medium has been confounded with the two spe-

cies last mentioned; but it is to be distinguished from

them by having loose spikes, corollas somewhat equal,

stipulas subulate and connivent, and stalks flexuose and

branched. It is found in dry elevated situations, espe-

cially among shrubs, orin woods where the soil ischalky

or clayey, in England, Scotland, Sweden, Denmark, &c.

TH1GLA, gurnard, a genus of fishes of the order of

thoracic i. The generic character is, head large, mailed,

and marked by rough lines; gill-covers spiny; gill-mem-

brane seven-rayed; finger-shaped processes, in most spe-

cies, near the pectoral fins.

1. Trigla gurnardus, grey gurnard. Length from one

to two feet, or more; colour above deep grey, with black-

ish and red spots, beneath silvery; scales small; lateral

line very strongly marked, and consisting of a series of

larger, rounded, whitish scales with a dusky central spot.

Native of the European seas, and not uncommon about

our own coasts, feeding on worms, insects, &c.

2. Trigla lyra, piper gurnard. Size nearly equal to

the former species; lateral line formed of small scales;

colour bright rose-reel, silvery baneath; scales small;

pectoral lins large, and slightly tinged with dull blue;

tail of similar colour: the other fins yellowish, with reel

pays. Native of the European seas, and considered as

an excellent fish for the table.

3. Trigla cuculus, cuckow gurnard. An elegant spe-

cies. Length about a foot; shape more slender than in

the preceding kinds; colour, on the upper parts, a beau-

tiful red, more or less distinctly marked by whitish trans-

verse barj, beneath silvery; scales extremely small; la-

teral line composed of pointed white scales edged with

black; a similar row on each side the back; fins trans-

parent; the first dorsal marked on the edge by a black

spot, th<> second tinged near its edge with yellow. Na-
tive of the European seas, and esteemed as a food.

4. Trigla hirundo, sapphirine gurnard. Size equal to

that of the s;vvy gurnard; scales middle-sized: lateral line

rough; pectoral fins very large, of a violaceous (dive,

sometimes, according to Mr. Pennant, richly edged and
spotted with blue. Naiive of the European seas, occa-
sionally springing out of the water to some distance by
means of its large pectoral fins.

5. Trigla volans. flying gurnard. A highly singular
and beautiful species. Length about twelve inches;
colour crimson above, pale or whitish beneath; head
blunt, and armed on each side with two very strong and

lines, pointing backwards; whole body covered
with extremely strong carinated and sharp-pointed

les, so united as not to be distinctly separable; first

dorsal I'm pule a i< K t . crossed with deeper lines, and at
iis origin two separate rays longer than the rest; second
dorsal fin pale, with the rays barred with brown; pec-

iTiiii !y large, tranparcnt, of an olive-green,
ly varied with numerous bright-blui pectoral

1"'

'

In number, and nor separate, as in other
VOL. III. <J4

species, but united into the appearance of a small fin on
each side of the thorax: tail pate-violet, with the ra\s cros-

sed by dusky spots, and strengthed on each side the base

by two obliquely transverse bony ribs or bars. Na-
tive of the Mediterranean, Atlantic, and Indian seas,

where it swims in shoals, and is often seen dying out of

the water to a considerable distance, in the manner of

the genus exoccetus. There are in all 14 species.

TR1GLOCHIN, a genus of plants of the class hex-
andria, and order trigynia, and in the natural system
ranging under the fifth order, tripetaloidse. The cal . x
is triphyllous; the petals are three; there is no st

%
\ lc; the

capsule opens at the base. There arc three species, of
which the paluetre and maritimum are British.

1. Palustre, or harrow-headed grass, has an oblong
trilocular capsule. The stalk is simple, eight or ten
inches high; the leaves long and narrow; the flowers are
greenish, and grow at the end of a long spike. It is fre-

quent in moist ground.
2. Maritimum, or sea-spiked grass, has ovate sexlo-

cular capsules, the stalk is short; the spike long, and
flowers purplish. It is frequent on the sea-coasts. Lin-
naeus says that cattle eat these two species with avidity.
TRIGONKLLA, fenugreek, a genus of plants of the

class diadelphia, and order decandria, and in the natu-
ral system arranged under the 32d order, papilionace*.
The vexillum and al« are nearly equal and patent, re-
sembling a tripetalous corolla. There are 12 species, of
which the most remarkable is the fee nu in grsecum, or fe-
nugreek, a native of Montpelier in France Fenugreek
is an annual plant, which rises with a hollow, branching,
herbaceous stalk, a foot and a half long, with trifoliate
leaves, placed alternately, whose lobes are oblong, oval,
indented on their edges, and have broad-furrowed foot-
stalks. Fenugreek seeds have a strong disagreeable
smell, and an unctuous farinaceous taste, accompanied
with a slight bitterness. The principal use of these seeds
is in cataplasms and fomentations, for softening, mutu-
rating, and discussing tumours; and in emollient and
carminative clysters. They are an ingredient in the
oleum e mucilaginibus of the shops, to which they com-
municate a considerable share of their smell, but this is
not now in use.

TRIGONIA, a genus of the diadelphia decandria class
and order of planis. The calyx is five-parted; pet. g
five, unequal; nect. two scales at the base of the germ;
filaments some barren; capsules leguminous, three!
cornered, three-celled, three-valved. There are two spe-
cies, ol Guiana.
TRIGONOMETRY is that part of geometry which

teaches how to measure the sides and angles of triangles.
Trigometry is either plane or spherical,'of each of which
we shall treat in order.

Plane Trigometry is the science which treats of the
analogies of plane triangles, and of the methods (del ter-
mining their sides ami angles. For this purpose, i i*
not only requisite that the peripheries of circles, b .'t also
that certain right lines in and about a circle, are apposed

abstract numbers; "but 'the angles" are iiiiZ'ZJV
>'

the
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arcs of a circle, contained between the two legs, having

the angular point for its centre.

Eve 17 circle is supposed to be divided into 360 equal

parts, called degrees; each degree into 60 equal parts, cal-

led minutes; each minute into 60 equal parts, called

seconds. An angle is said to be of as many degrees, mi-

nutes, seconds, &c. as are contained in the arc, or part

of the circumference, by which it is measured.
A right angle is measured by the fourth part of the cir-

cumference, or 90°; an obtuse angle is greater than 90°,

and an acute angle is less than 90°. Degrees, mi-

nutes, &c. are marked at the top of the figures by which
the arc is denoted. Thus we say 34° 28' 50", thirty-four

degrees, twenty-eight minutes, and fifty seconds.

The difference of an arc from 90°, or a quadrant, is

called its complement; and its difference from 180°, its

supplement: thus in Plate CXXXV. Miscel. fig. 246, the

arch AB is the complement of HB: but AB is the sup-

plement of BD.
A chord, or subtense, is a right line drawn from one

extremity of an arc to the other: thus BE is the chord or

subtense of the arcBAE, or BD£.
The sine, or, as it is sometimes called, the right sine,

of an arc, is a right line drawn from one extremity of

the arc, perpendicular to the diameter passing through

the other extremity: thus BF is the sine of the arc AB,
orBU.
The versed sine of an arc is the part of the diameter,

intercepted between the arc and its sine: AF is the versed

sine of AB, and DF of the arc DB.
The co-sine of an an*is the part of the diameter inter-

cepted between the centre and the sine, and is equal to

the sine of the complement of that arc. Thus CF is

the co-sine of the arc AB, and is equal to BI, the sine of

its complement, HB.
The tangent of an arc, is a right line touching the cir-

cle in one extremity of that arc, continued from thence to

meet a line drawn from the centre through the other extre-

mity; which line is called the secant of the same arc: thus

AG is the tangent, and CG the secant of the arc AB.
The co-tangent and co-secant of an arc, are the tangent

and secant of the complement of that arc: thus HK and

CK are the co-tangent and co-secant of the arc AB.
The lines here described, belong equally to an angle as

to the arc by which it is measured; and, except the chords

and versed sines, they are all common to two arcs or an-

gles which are the supplements of each other.

So that if the sine, tangent, &c. of any arc or angle

above 90° are required, it is the same thing as to find

the sine, tangent, &c. of its supplement, or what it wants

of 180°.

They are also called the natural sines, tangents, &c.

of the arcs or angles to which they belong; and the loga-

rithms of the numbers by which they are represented, are

the logarithmic sines, tangents, &c.

And as one or other of these lines make a part of every

trigonometrical operation, they have been calculated to a

given radius, for every degree, minute, &c. of the qua-
drant, and ranged in tables for use.

Whence, by the help of such a table, the sine, tangent,

&c. of any arc or angle, may be found by inspection; and,

vice versa, the arc, or angle, to which any sine, tangent,

&c. belongs,

2

Upon this table also, and the doctrine of similar trian-
gles, depends the solution of the several cases of plane
trigonometry, which may be performed either by the na-
tural or logarithmic sines, tangents, &c, as occasion re-
quires.

But the logarithmic sines, tangents, &c, are those most
commonly used; as the calculations, in this case, are all

performed by adding and subtracting only, instead of
multiplying and dividing, as is required by the natural
sines, &c.

The sine, tangent, &c. of any arc or angle being of the
same magnitude as the sine, tangent, &c. of its supple-
ment, it is plain that a table of these lines made for every
degree, minute, &c. of the quadrant, or 90°, will serve
for the whole circle.

It is also to be observed that, in every such table, the

natural sines, tangents, &c. are usually calculated to ra-
dius 1; but in order that the logarithmic sines, tangents,
&c. may be all positive, they are calculated to radius
1.0000000000, or 1 with 10 cyphers, the logarithm of
which is 10, so that the latter are the logarithms of the
former, with 10 added to the index
And, as the natural sines, tangents, &c. of any angles

or arcs of different circles, are proportional to the radii
of those circles, their values may be readily found, or
made to correspond to any radius whatever.

In every plane triangle, three things must be given to

find the rest; and of these three one at least must be a side,

because the same angles are common to an infinite num-
ber of triangles.

It is also to be observed, that all the varieties that can
possibly happen in the solution of plane triangles, are
comprised under the three following cases: viz.

1. When two of the three given things are a side and
its opposite angle.

2. When two sides and their included angle are given.

3. When the three sides are given.

Each of which cases may be resolved, either by geo-

metrical construction, by arithmetical computation, or in-

strumentally.

In the first of these methods, the triangle is construct-

ed, by laying down the sides from a scale of equal

parts, and the angles from a scale of chords, or a pro-

tractor, and then measuring the unknown parts by the

same scale or instrument from which the others were

taken.

In the second method, having stated the proportion ac-

cording to the proper rule, multiply the second and third

terms together, and divide the product by the first, and

the quotient will be thefourtb term required, for the natur-

al numbers. Or, in working by logarithms, add the loga-

rithms of the second and third terms together, and from

the sum take the logarithm of the first, and the number
answering to the remainder will be the fourth term sought.

In the third method, or instrumentally, as suppose by

the logarithmic lines on one side of the common two-foot

scales, extend the compasses from the first term to the

second or third as they happen to be of the same kind;

and that extent will reach from the other term to the

fourth term required, taking both extents towards the

same end of the scale.

The second of these methods, however, or that in which

the operation is perforine4 by logaritnisms, is the one go-
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nerally employed,* the other two being chiefly of use as

checks on the calculations, or, in certain simple cases,

where a near approximate value of the quantities to be

determined is thought sufficient.

It may here also be further remarked, that when one

or more logarithms arc to be subtracted, in any opera-

tion, it will be better to write down their complements, or

what each of them wants of 10,0000000 instead of the

logarithms themselves, and then add them together,

abating as many tens in the index of the sum as there

were logarithms to be subtracted.

Thus, il' the logarithm to be subtracted is 3.4932758,
it will be the same thing as to add its complement
6.5067242; and if it is 9.07432600, its complement, or

the number to be added, will be 0.92567400; which num-
bers are readily found by beginning at the left hand and
subtracting each figure of the logarithm from 9, except
the last significant figure on the right, which must be
subtracted from 10.

If the index of the logarithm, whose complement is to

be taken, is greater than 10, write down what the index
wants of 19, and the rest of the figures as before; and,
after the addition, subtract 20 from the index of the sum.
And if the logarithm of a decimal is to be subtracted,

add 10 to the index, and then take the complement of

the resulting number, and the rest of the figures, as

before.

Thus the complement of the logarithm 12.4907327 is

7.5092673; and the complement of the logarithm of

3.5972648 is 2.4027352.

T0PERTIES OF PLANE TRIANGLES, RKQUIRED IN THE
PRACTICAL PART OF THIS SCIENCE.

The sum of all the three angles of any plane triangle

is equal to two right angles, or 180°.

The greater side is opposite to the greater angle; and
the less side to the less angle.

The sum of any two sides is greater than the third;

and the difference of any two sides is less than the
third.

The triangle is equilateral, isosceles, or scalene, ac-
cording as its three angles are all equal, or only two of
them equal, or all three unequal.

The angles opposite to the two least sides are acute;
And if there is an obtuse angle, it is opposite to the
greatest side.

A perpendicular drawn from the opposite angle to the
longest side will fall within the triangle; and the greater
and less segment will be next the greater and less side.

In an isosceles triangle, a perpendicular drawn from
the vertex will bisect both the base and the vertical an-
gle.

In a right-angled triangle the hypothenuse is equal to
the square root of the sum of the squares of the other
two sides; and either of the sides is equal to the square
root of the difference of the squares of the hypothenuse
and the other side.

Note, also, that if the half difference of any two quan-
tities is added to their half sum, it will give the greater
of those quantities: and if it is subtracted from the half
Sum, it will give the less.

Case I. When two of the three given things are a

side and its opposite angle, to find the rest.

Rule. The sides of any plane triangle are to each

other as the sines of their opposite angles, and vice ver-

sa:—That is,

As any side is to the sine of its opposite angle, so is

any other side to the sine of its opposite angle.

Or, As the sine of any angle is to its opposite side, so

is the sine of any other angle to its opposite side.

Hence, to find an angle, begin the proportion with a
side opposite to a given angle; and to find a side, begin
with an angle opposite to a given side.

Note. When two sides and an angle opposite to one
of them are given to find the rest, the question is some-
times ambiguous, or admits of two different answers.
Thus, if the given angle is opposite to the least of the

two given sides, the angle to be found, by the rule, may
be either an acute angle or its supplement; but if it is op-
posite to the greater side, the required angle will be
acute.

Example I. In the plane triangle ABC, fig. 247.

Given {bC 35o}
yal'ds

*
Re(luired the other Par*S-

IzB 39° 40'

By Construction.

1. Lay down the line BC = 350, from some convenient
scale of equal parts.

2. Make the Z B = 38° 40' by a scale of chords or
other instrument.

3. With the centre C, and radius 236, taken from the
same scale of equal parts, cross BA in A or a.

4. Join CA or Ca, and the triangle ABC, or aBC, is
the one required.

Then, the angles C and A, measured by the scale of
chords, and the side BA, or Ba, by the scale of equal
parts, will be found to be as follows, viz.

ZC 29V I
Z A 67 3

T° I AB 184
or 73| or 112 V or 362

As side AC
By Calculation.

236 2.372912§

Is to sine ZB
So is side BC

7.6270880
39° 40' 9.7957330
350 2.5440680

To sine ZA 6T° 54' or 112° 6' 9.966889§
38 40 38 40

Sum 106 34 or 150 46
From 180 180

Leaves 73 26 or 29 14 Z C
Then

: Sine Z B 38° 40'

: Side AC 236
: : Sine Z C 29° 14'

: Side AB 184.47

9.7957330

0.2042670
2.3729120
9.6887467

2.2659257
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Or,
Sine Z B S8 9 40'

Side AC 236
Sine Z C 73° 26'

9.7957330

0.2042670
2.3729120
•9.9815870

: Side aB 362.04 - - 2.5587660

As the results in this rule are determined by means of

the sines, which are always the same for an acute angle

and its supplement, it is plain that, in certain cases, there

ma) he two triangles with the same data; one acute-

anglcd, and the other obtuse-angled: and, consequently,

when there is no restriction or limitation in the question,

either of them may be taken for the one required.

Thus, in the figure given above, where the least side

AC is opposite to the given acute angle B, it appears, from

onsiruction, that either ABC or aBC is the triangle

sought. But, when the given angle is right or obtuse,

it will be opposite to the greatest side, and in this case

there can be no ambiguity; for then neither of the other

angles can be obtuse, and the geometrical construction

will accordingly form only one triangle.

Instrumentality.
In the first proportion, extend the compasses from 236

to 350, upon the line of numbers, and that extent will

reach, upon the sines, from 3S| Q to 67|°, for the Z A.

In the second proportion, extend from 38|° to 29| Q
, or

73§° upon the sines, and that extent will reach, upon the

line of numbers, from 236 to 184, or 362, for the side

AB, or aB.

Example II. In the plane triangle ABC,

("AB 131") Required the other ("AC 88.045

Given -1 BC 97 I parts. Ans. \ Z A 47° 46'

LZC 90°J L^B42 14

Example III. In the plane triangle ABC,

{BC 305 ") Required the other ("AC 237.93

ZB 51° 15'
J.

parts. Ans. 4 AB 185.09

ZC 37 21 J LZA91°20'

Example IV. In the plane triangle ABC,

{AB 195") Required the other fZA92°13'
AC 203 I parts. Ans.

-J
Z C 42 47

ZB45°J (.BC 286.87

Example V. In the plane triangle ABC,

{BC 345 ") Required the other fAB 1

AC 232
[

parts.

Z B 37° 20'

J

4.07

or 374.56

A J Z C 270 4'
AnS'< or 78 16

j
ZA115 36

L or 64 24

Then the half difference of these angles, added to their

half sum, gives the greater angle, and subtracted from
it gives the less.

And as all the angles arc now known, the remaining
side may be found by Case I.

Note. Instead of the tangent of half the sum of the two
unknown angles, we may use the co-tangent of half the

given angle, or the tangent of half its supplement, which
are equal to each other.

Example. In any plane triangle ABC,

Given (bC \%l }
fect

* ******* the rest.

(.ZB 34° 46'

By Construction. 1. Draw BC = 2394, from a
scale of equal parts.

2. Set off the Z B = 34° 46', by a scale of chords, or
other instrument.

3. Make AB = 1075, by the same scale of equal parts,
as before.

4. Join A, C, and the triangle is constructed.

Then, the parts being measured, we shall have Z A =
123£°, Z C = 22

ry. and side AC = 1630 feet.

By Calculation.
:AB-fBC3469 - - 3.5402043

Case II. When two sides and their included angle

are given, to find the rest.

Rule. As the sum of any two sides of a plane trian-

gle, is to their difference, so is the tangent of half the

sum of their opposite angles, to the tangent of half their

difference.

:AB«BC 1319
A -f C

: : Tan. —— 72<> 37'
2

•

les

6.4597957
3.1202448

10.5043702

: Tan. i^ 50° 32'
2

10.0844107

Sum 123 9 ZA
Diff. 22 5 ZC.

Then,
: Sine ZA 123° 9' or 56° 51' 9.9228509

: Side BC - 2394
:: Sine ZB 34° 46'

0.0771491
3.3791241
9.7560544

: Side AC - 1630.5

Case III. When the three si(

3.2123276

are given, to find

the angles.

Rule. Make the longest side the base, and let fall a
perpendicular upon it from the opposite angle.

Then, as the base, or sum of its segments, is to the

sum of the other two sides, so is the difference of those

sides, to the difference of the segments of the base.

And half this difference, being added to half the base,

will give the greater segment; and, subtracted from it,

will give the less.

Then, in each of the right-angled triangles, formed by
the perpendicular, there will be known two sides and an
angle opposite to one of them; from whence the other an-

gles may be found, by Case I.

Example I. In any plane triangle ABC,
AB 464 ")

Given ^ AC 348 l yards. Required the angles.

BC 690 ){
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By Construction. 1. Draw BC,= 090, by a scale

of equal parls.

2. With the centres B, C, and radii 4G4 and 543,

taken from the same scale, describe arcs intersecting each

other in A.

3. Join AB, AC, and the triangle is constructed.

Then, by measuring the angles with a protractor, or

h\ the scale of chords, they will be found to he nearly

M follows, viz. ZC = 115|°, ZB = 27°, and ZC = 37£°.

By Calculation.
Having let fall the, perpendicular AD, it will be

: BC'or BD + DC 690 - 2.8388491

AB 4- AC
AB wAC

: BD wDC

812
116

136.51

7.1611509
2.9095560
2.0644580

2.1351649

Hence
690 + 136.51

And
690— 136.51

= 413.25 = BD.

= 276.75 = CD.

Then, in the triangle ABD, right-angled at D
: AB - 464 - 2.6665180

s BD - 413.25 - 2.6162129

::SineZD - 90° - 10.0000000

Sine ZBAD 62° 57'

90

9.9496949

27 3 ZB.
And, in the triangle A CD, right-angled at D,

: AC - 348 - 2.5415792

: DC - 276.75 - 2.4420876

: : Sine ZD - 90° 0' - 10.0000000

Sine Z CAD

Also

And

52° 40' -

90

37 20 ZC
62 57 ZBAD
52 40 ZCAD

It may also be observed, that the sine of either of the

acute angles of a right-angled triangle being equal to the

cosine of the other, the latter may be used instead of the

former, whenever it renders the operation more simple.

Example I. In an) right angled plane triangle ABC,

Given
|^ ®JJ v 48 /, } Required the other parts.

By Construction. Make BC = 324, and Z B ==

53° 7'; then raise the perpendicular CA, meeting BA in

A; and the triangle is constructed: in which AB will be

found to measure 540. and AC 432; and Z A, which is

the complement of Z B, is 36° 53 .

By Calculation.
: Rad. or sine 90° - 10.0000000

: Tan. Z B 53° 7' 48" 10.12493 71

::SideBC - 324 - 2.51054 50

Makes 115 37 ZBAC.

Whence Z B = 27° 3', Z C = 37° 25', and Z BAC =
ll5°f>7'.

These three problems include all the cases of varieties

of plane triangles, as well right-angled as oblique, that

can possibly happen; but there are some other theorems,

for light-angled triangles, that are often more convenient

in practice than the general ones, the most useful of

Which is the one that follows:

Case IV. In any right-angled triangle, As radius is

to tin' tangent of either of the acute angles, so is the side

adjacent to that angle, to the side opposite to it; and vice
VlTs.i.

Or, As radius is to the cotangent of cither of the acute
angles, so is the side, opposite to that angle, to the side
adjacent to it; and vice versa.

Side AC 432

Sine Z A or cos. ZB 53° 7' 48"

Side BC - 324

Rad. or sine Z C 90° -

Side AB 540

2,6354821

9.7781524
2.5105450
10.0000000

2.7323926

And 90°— 53° T 48" = 36° 52' 1
2'' Z A.

We shall now give a tabular form, (I) The solution

of the cases of right-angled plane triangles: and (2) The
solution of the cases of oblique plane triangles.

The Solution of the Cases of right-angled plane Triangles,

tier. 248.

9.9005084 _

4>
CO
«

Given. Sought. Proportion.

1

Thehypoth.
AC and the

angles

The leg BC
Astherad.(orthesineofB)

if. to the hyp. AC; so is the sine

of A, to its opposite side BC.

2
Thehypoth.
AC and one

leg AB.
The angles.

As AC : rad. : : AB : sine

of C; whose complement
gives the angle A.

3

Thehypoth.
AC and one

leg AB.

The
other leg

BC.

Let the angle be found by
case 2; then, as rad. : AC :

:

sine of A : BC.

4
The angles

and «ne leg

AB.

The hy-

pothenuse

AC.

As sine of C : AB : : rad.

(sine of B) : AC.

5

The angles

and one leg

AB.

The
other leg

BC.

As sine of C : AB::sine of

A : BC. Or, rad. : tang, of
A : : AB : BC.

6

The two
legsAB and

BC.
The angles.

As AB : BC :: rad. : tang.
of A. whose complement
gives the angle C.

7

The two

legsAB and

BC.

The hy-

pothenuse

AC,

Find the angles, by case
6. and from thence the hyp.
AC, by case 4.
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TJie Solution of the Cases of Oblique Plane Triangles,

fig. 249.

CO

c Given. Sought. Proportion.

1

The angles

and one side

AB.

Either of

the other

sides,

supposcBC.

As sine of C : AB : : sine

of A : BC.

2

Two sides

AB,BC,and
the angle C
opposite to

one of them.

The other

anglesA and
ABC.

As AB : sine of C : : BC
: sine of A; which, added
to C, and the sum subtract-

ed from 1 80°, gives the an-

gle ABC.

3

Two sides

AB,BCand
the angle C
opposite to

one of them.

The
other side

AC.

Find the angle ABC, by
case 2; then, as sine of A :

BC :: sine of ABC : AC.

4

Two sides

.AB,AC,and
the included

angle A.

The other

angles C,
and ABC.

As AB + AC : AB— AC
: : tang, of the com p. of |A :

tang, ol an ang. which auued
to the said comp. give the
greater ang. C; andsub.ract-
ed leaves the lesser ABC.

5

Two sides

AB,AC,and
the included

angle A.

The other

side BC.
Find the angles, by case 4;

and then BC, by case 1.

C
All the

sides.

An angle,

suppose A.

Let fall a perpendicular
BI), opposite the required
angle, and suppose DG =
AD; then AC : BC +BA ::

BC— BA : CG, which sub-
tracted from AC, and the re-

mainder divided by 2, gives
AD; v> hence A will be found,
by case 2 of right angles.

Spherical Trigonometry. Spherical Trigonome-
try is the art whereby, from three given parts of a sphe-

rical triangle, we discover the rest: and, like plane tri-

gonometry, is either right-angled or oblique-angled.

But before we give the analogies for the solution of the

several cases in either, it will be proper to premise the

following theorems:

Theorem I. In all right-angled spherical triangles,

the sign of the hypothenuse : radius : : sine of a leg :

sine of its opposite angle. And the sine of a leg : radi-

us : : tangent of the other leg : tangent of its opposite

angle.

Demonstration. Let EDAFG (fig. 250,) represent the
eighth part of a sphere, where the quadrantal planes
EDFG, EDBC, are both perpendicular to the quad-
rantal plane ADFB: and the quadrantal plane ADGC
is perpendicular to the plane EDFG; and the spherical

triangle ABC is right-angled at B, where CAis the hy-
pothenuse, and BA, BC, are the legs.

To the arches GF, CB, draw the tangents HF, OB,
and the sines GM, CI, on the radii DF, DB; also draw
BL the sine of the arch AB, and CK the sine of AC:
and then join IK and OL. Now HF, OB, GM, CI,
are all perpendicular to the plane ADFB. And HD
GK, OL, lie all in the same plane ADGC. Also FD,
IK, BL, lie all in the same plane ADGC. Therefore
the rightanglod triangles HFD, CIK, ODL, having the
equal angles HDF, CKI, OLB, are similar. And CK :

DG : : CI : GM; that is, as the sine of the hypothenuse
: rad. : : sine of a leg : sine of its opposite angle. For
GM is the sine of the arc GF, which measures the ang!e
CAB. Also, LB : DF : : BO : FH: that is, as the side

of a leg : radius : : tangent of the other leg : tangent of
its opposite angle, q. e. d.

Hence it follows, that the sines of the angles of any ob-

lique spherical triangle ACD (fig. 251,) are to one
another, directly, as the sines of the opposite sides.

Hence it also follows, that in right-angled spherical tri-

angles, having the same perpendicular, the sines of the

bases will be to each other, inversely, as the tangents of

the angles at the bases.

Theorem II. In any right-angled spherical triangle

ABC (fig. 252,) it will be, As radius is to the co-sine of
one leg, so is the co-sine of the other leg to the co-sine

of the hypothenuse.
Hence, if two right-angled spherical triangles ABC,

CBD, (fig. 251,) have the same perpendicular BC, the

co sine of their hypothenuses will be to each other, di-

rectly, as the co-sines of their bases.

Theorem III. In any spherical triangle it will be,

As radius is to the sine of either angle, so is the cosine
of the adjacent leg to the co-s:ne of the opposite angie.

Hence; in right-angled spherical triangles, having the

same perpendicular, the co-sines of the angles at the base

will be to each other, directly, as the sines of the verti-

cal angles.

Theorem IV. In any right-angled spherical trian-

gle it will be, As radius to the co-sine of the hypothenuse,

so is the tangent of either angle to the co-tangent of the

other angle.

As the sum of the sines of two unequal arches is to

their difference, so is the tangent of half the sum of those

arches to the tangent of half their difference: and as the

sum of the co-sines is to their difference, so is the co-

tangent of half the sum of the arches to the tangent of

half the difference of the same arches.
Theorem V. In any spherical triangle ABC (figs.

253 and 254), it will be,* As the co-tangent of half the

sum to half their difference, so is the co tangent of half

the base to the tangent of the distance (DE)''of tiie per-

pendicular from the middle of the base.

Since the last proportion, by permutation, becomes

AC -f BC AC — BC
co-tang. -

: co-tang. AE : : tang. -
: tang.

DE, and as the tangents of any two arches are, inverse-

ly, as their co-tangents; it follows, therefore, that tang.

AC BC AC — BC
AE : tang. : : tang. : tang. DE; or,

that the tangent of half the base is to the tangent of half

the sum of the sides, as the tangent of half the iliff rence

of the sides to t'>« tanc-e nr of the distance of the uernen-

dicular from th
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Theorem VI. In any spherical triangle ABC (fig.

£53). it will be, As the co-tangent of half the sum of the

angles at the base is to the tangent of half their differ-

cut c, so is the tangent of half the vertical angle to the

tangent ofthe angle which the perpendicular CD makes

with the line CF bisecting the vertical angle.

The following propositions and remarks, concerning

spherical triangles (selected and communicated to Dr.

Button by the reverend Nevil Maskelyne, D. D. astro-

nomer-royal, F. R. S.), will also render the calculation

of them perspicuous, and free from ambiguity.

1. A spherical triangle is equilateral, isoscelar, or sca-

lene, accoiding as it has its three angles all equal, or

all three unequal; and vice versa.

2. The greatest side is always opposite the greatest

angle, and the smallest side opposite the smallest angle.

3. Any two sides taken together are greater than the

third.

4. If the three angles are all acute, or all right, or all

obtuse; the three sides will be, accordingly, all less than

90°, or equal to 90°, or greater than 90°; and vice

versa.

5. If from the three angles A, B, C, (fig. 253,) of a tri-

angle ABC, as poles, there are described, upon the sur-

face of the sphere, three arches of a great circle DE,
DF, FE, forming by their intersections a new spherical

triangle DEF; each side ofthe new triangle will be the

supplement ofthe angle at its pole; and each angle of the

same triangle will be the supplement of the side oppo-

site to it in the triangle ABC.
'

6. In any triangle ABC, (fig. 255,) or A6C, right-

angled in A, lst,The angles at the hypothenuse are always

of' the same kind as their opposite sides; 2dly, The hy-

pothenuse is less or greater than a quadrant, accoiding

as the sides including the right angle are ofthe same or

different kinds; that is to say, according as these same

sides are either both acute or both obtuse, or as one is

acute and the other obtuse. And vice versa, 1st, The

sides including the right angle are always of the same

kind as their opposite angles: 2dly, The sides including

the right angle will be of the same or different kinds,

according as' the hypothenuse is less or more than 90°:

but one at least of them will be of 90°, if the hypothenuse

is so.

The Solution of the Cases of right-angled Spherical Triangles (fig. 252).

Case. Given. Sought. Solution.

1
The hyp. AC and one

angle A.
The opposite leg

BC.
As radius : sine hyp. AC : : sine A : sine

BC (by the former part of theor. 1.)

2
The hyp. AC and one

angle A.
The adjacent leg

AB.
As radius : co-sine of A : : tang. AC :

tang. AB (by the latter part of theor. 1.)

3
The hyp. AC and one

angle A.
The other angle

C.
As radius : co-sine of AC : : tang. A : co-

tang. C (by theorem 4.)

4
The hvp. AC and one

'
leg AB.

The other leg

BC.
As co-sine AB : radius : : co-sine AC : co-

sine BC (by theorem 2.)

5
The hvp. AC and one

*leg AB.
The opposite angle

C.
As sine AC : radius : : sine AB : sine C

(by the former part of theorem 1.)

6
The hvp. AC and one

leg AB.
The adjacent angle

A.
As tang. AC : tang. AB : : radius : co-sine

A (by theorem 1.)

7
One leg AB and the ad-

jacent angle. A.
The other leg

BC.
As radius : sine AB : : tang. A : tang. B€

(by theorem 4.)

8
One leg AB and the ad-

jacent angle A.
The opposite angle

C.

As radius : sine A : : co-sine ofAB : co-sine

of C (by theorem 3.)

9
One leg AB and the ad-

jacent angle A.
The hyp.

AC.
As co-sine of A : radius : : tang. AB : tang.
AC (by theorem 1.)

10
One leg BC and the op-

posite angle A.

The other leg

AB.
As tang. A : tang. BC : : radius : sine AB

(by theorem 4.)

11
One leg BC ami the op-

posite angle A.
The adjacent angle

C.

As co-sine BC : radius : : co-sine of A :

sine C (by theorem 3.)

1*>
One leg BC and the op-

posite angle A.
The hvp.

AC.
As sine A : sine BC ; : radius : siue AC

(by theorem 1.)
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14

15

16

Note. The

15 »tli legs

AB and BC.

Both legs

AB and BC.

Both angles

A and C.

The hyp.

AC.

An angle, suppose

A.

A leg, suppose
AB.

As radms : < o-sinc Ali : : co-sine BC :

co- sine AC (l»y theorem 2.)

As sine AB : radius : : tang. BC : tang. A
(by theorem 4.)

As sine A : co-sine C
AB (by theorem 3.)

radius : co-sine

Both angles The hyp. As tang. A : co-tang. C : : radius : co-sine

A and C. AC. AC (by theorem 4.)

10th, 11 th, and 12th cases are ambiguous, since it cannot be determined by the data, whether ABC
and AC, are greater or less than 90° each.

In any spherical triangle, the area, or surface inclosed

by its three sides upon the surface of the globe, will be

found by this proportion:

As 8 right angles, or 720°,

Are to 'the whole surface of the sphere;

Or, as 2 right angles, or 180°,

To one great circle of the sphere;

So is the excess of the 3 angles above 2 right angles,

To the area of the spherical triangle.

Hence, if a denotes .7854,

d = diam. of the globe, and

s = sum of the 3 angles of the triangle;

then add x
s~ 18° = area of the spherical triangle.

180

Hence also, if r, denotes the radius of the sphere, and

c its circumference; then the area of the triangle will

s —.180

thus be variously expressed; viz., Area = ad 2 x—7£7j

—

180
x

s ~ 18°
; or barely = r x s= cdxi=-i^=cr.

720 360

180 in square degrees, when the radius r is estimated

in degrees; for then the circumference € is = 360°.

Farther, because the radius r, of any circle, when es-

1 80
timated in degrees, is = _ ....„ = 57.2957795,

3.141 J9 &C.

the last rule r x s — 180, for expressing the area A of

the spherical triangle, in square degrees, will be barely

A = 57.2957795 s — 10313.24

= 57 fW s — 10313f very nearly.

Hence may be found the sums of the three angles in

any spherical triangle, having its area A known; for the

A A
last equation give the sums =-_ + 180 = -f

i
% 0/ • x* y vxc#

180 = 1^M + 180.
9683

So that, for a triangle on the surface of the earth,

whose three sides are known; if it is but small, as of a

few miles extent, its area may be found from the known

length of its sides, considering it as a plane triangle,

Which gives the value of the quantity A; and then the

last rule above will give the value of s, the sum of the

three angles; which will serve to prove whether those

angles are nearly exact; ihat have been taken with a ve-

ry nice instrument, as in large and extensive measure-

ments on the surface of the earth.

SrHERiCAL Polygon, is a figure of more than three

sides, formed on the surface of a globe by the intersect-

ing arcs of great circles.

The area of any spherical polygon will be found by the
following proportion, viz.

As 8 right angles, or 720°,
rlo the whole surface of the sphere;
Or, as 2 right angles, or 180°,

To a great circle of the sphere;
So is the excess of all the angles above the product of

180, and 2 less than the number of angles,
To the area of the spherical polygon.
That is, putting n = the number of angles,

s — sum of all the angles,

d = diam. of the sphere,

a = .78539 &c;
s _(M— 9) 180

Then A = ad2 x
180

= the area of the

spherical polygon.
Hence other rules might be found, similar to those for

the area of the spherical triangle.

Hence also, the sum s of all the angles of any spherical

polygon, is always less than 180w, but greater than 180

(« — 2); that is, less than n times 2 right angles, but

greater than n — 2 times 2 right angles.
This will be deemed sufficient on the subject us an in-

troduction to trigonometry, and we can with great sa-

tisfaction refer our readers for farther information to

Bonnycastle's " Treatise on Plane and Spherical T i, -

nometry, with their most useful practical Applications,"
which is unquestionably the best book on the subject in

the English language.

TRIGHERA, a genus of the pentandria monogynia
class and order of plants. The corolla is bell shaped;

nect. short; berry four-celled, two seeds in each ceil.

There are two species, of no note.

TRIHILATJE, from tres, " three," and hilum, « ?n

external mark on the seed;" the name of the 23d class

in Liunseus's Fragments of a Natural Method; consist-

ing of plants with three seeds, which are marked with

an external cicatrix or scar, where they are fastened

within the fruit. See Botany.
TRILIX, a genus of the class and order polyarulria

monogynia. The calyx is three-leaved; corolla tlnee-

petalled; berry five-celled, many-seeded. There is one

specieg, a shrub of Cathagena.
TRILLION, in arithmetic, a billion of billions.

TRILLIUM, a genus of the Itexandria trigynia class

and order of plants. The calyx is three-leaved; corolla

tlirce-petalled; berry three-celled. There are three spe-

cies, hardy perennials.

TRIM nj'a ship, her best posture, proportion of bal-
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last, and hanging of her masts, &o. for sailing. To
find the triniof a ship, is to find the best way of making

her sail swiftly, or how she will sail best. This is done

by easing of her masts and shrouds; some ships sailing

much better when they are slack, than when they are

taut or fast; but this depends much upon experience

and judgment, and the several trials and observations

which the commander and other officers may make

aboard.

TRINGA, sandpiper, a genus of birds belonging to

the order of grail*. The bill is somewhat tapering,

and of the length of the head; the nostrils are small; the

toes are four in number and divided, the hind toe being

frequently raised from the ground. According to Dr.

Latham, there are *45 species, of which 18 are British.

We shall describe some of the most remarkable.

1. Vanellus, lapwing, or tewit, is distinguished by

having the bill, crown of the head, crest, and throat, of

a black colour; there is also a black line under each eye;

the back is of a purplish green; the wings and tail are

black and white, and the legs red; the weight is eight

ounces; and the length 13 inches. It lays four eggs,

making a slight nes^with a few bents. The eggs have

an olive cast, and are spotted with black. The young,

as soon as hatched, run like chickens. The parents

show remarkable solicitude for them, flying with great

anxiety und clamour near them, striking at either men

or dogs that approach, and often fluttering along the

ground like a wounded bird, to a considerable distance

from their nest, to delude their pursuers; and to aid the

deceit, they become more clamorous when most remote

from it. The eggs are held in great esteem for their de-

licacy, and are sold by the London poulterers for 4 or

5 shillings the dozen. In winter, lapwings join in vast

flocks; but at that season are very wild: their flesh is

very good, their food being insects and worms. Dur-

ing October and November, they are taken in the fens

in nets, in the same manner that ruffs arc; but are not

preserved for fattening, being killed as soon as caught.

2. Pugnax. The male of this species is called ruff, and

the female reeve. The name ruff is given to the males

because they arc furnished with very long feathers,

standing out in a remarkable manner, not unlike the ruff

worn by our ancestors. The ruffis of as many different

colours as there are males; but in general it is barred

with black; the weight is six or seven ounces; the length

one loot. The female, or reeve, has no ruff; the common

Colour is brown; the feathers are edged with a very pale

colour; the breast and belly white. Its weight is about

four ounces. See Plate CXXXV1I. Nat. Hist. fig. 397.

These birds appear in the fens in the earliest spring,

and disappear about Michaelmas. The reeve lays four

eges in a tuft of grass, the fust week in May, and sit

about a month. The eggs are white, marked with large

rusty spots. Fowlers avoid in general the taking of the

femah s; not only because they are smaller than the males,

but that they may be left to breed.

Soon after their arrival, the males begin to hill; that

is, to colli ( t on some dry bank near a plash of water, in

expectation of the females who resort to them. Ea< li

male keeps possession of a small piece of ground, which

it runs und till the grass is worn quite away, and noth-

ing bul i naked circle is left. When a female lights, the

95

ruffs immediately fall to fighting. It is a vulgar error,

that ruffs must be fed in the dark, lest they should de-

stroy each other by fighting on admission of light. The
truth is, every bird takes its stand in the room as it

would in the open fen. If another invades its circle, an

attack is made, and a battle ensues. They make use of

the same action in fighting as a cock, place their bills to

the ground and spread their ruffs. Mr. Pennant says he

has set a whole roomful a fighting, by making them move
their stations; and, after quitting the place, by peeping

through a crevice, seen them resume their circles, and
grow pacific.

When a fowler discovers one of those hills. He places

his net over night, which is of the same kind as those

that are called clap or day nets; only it is generally sin-

gle, and is about 14 yards long and four broad. The fow-

ler resorts to his stand at day-break, at the distance of one,

two, three, or four hundred yards from the nets, accord
ing to the time of the season; for the later it is, the shy-

er the birds grow. He then makes his first pull, taking
such birds as he finds within reach; after that he places

his stuffed birds or stales, to entice those that are conti-

nually traversing the fen. When the stales are set, sel-

dom more than two or three are taken at a time. A fow-
ler will take forty or fifty dozen in a season. These
birds are found in Lincolnshire, the isle of Ely, and in

the East Kiding of York. They visit a place called Mai«-
lin-Mere, in Lancashire, the latter end of March or be-

ginning of April; but do not continue there above three
weeks; where they arc taken in nets, and fattened for

the table with bread and milk, hempseed, and someiimes
boiled wheat; but if expedition is required, sugar is ad-
ded, which will make them in a fortnight's time a lump
of fat: they then sell for two shillings or half a crown a-

piece. They are dressed like the woodcock, with their

intestines: and when killed at the critical time, say the
epicures, are the most delicious of all morsels.

3. Tanutus, or knot, has the forehead, chin, and lower
part of the neck, brown, inclining to ash- colour; the back
and scapulars deep brown, edged with ash-colour; the
coverts of the wings white, the edges of the lower order
deeply so, forming a white bar; the breast, sides, and bel-
ly, white, the two first streaked with blown; the coverts
of the tail marked with white and dusky spots alternate-
ly; the tad ash-coloured, the outmost feather on each side
wiiite; the legs of a biueish grey; and the toes, as a spe-
cial mark, di\ided to the very bottom; the weight four
ounces and a half. These birds, when fattened, are pre-
ferred by some to the ruffs themselves. 1 hej are taken
in great numbers on the coasts of Lincolnshire, in nets
such as are employed in takeing puffs; with two or three do-
zen of stales of wood painted like the birds, placed within:
14 dozen have been taken at oni . Their season is from the
beginning of August to that of November. They disap-
pear with the first frosts. Camdensays, they derive their
name from king Canute, knute, or Knout, as he
times called; probably because they were a favourite dish
with that monarch. We know that he kept tin feast of
the purification of theVirgin Mary with great pomp and
magnificence a Ely; and this being one of the fen birds,
ii is n i unlikely th.it he met with it there

4. The hypoleucos, or common san per, except
in pairing time, is a solitary bird. It is never found near

Tui. in
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the sea, but frequents rivers, lakes, and other fresh wa-

ters. Its head is brown, streaked with downward black

lines: the neck, an obscure ash colour; the back and co-

verts of the wings, brown, mixed with a glossy green,

elegantly marked with transverse dusky lines; the breast

and belly arc of a pure white; the quill-feathers and the

middle feathers of the tail are brown; the legs of a dull

pale green.

5. The alpina, or dunling sandpiper, is at once dis-

tinguished from the others by the singularity of its

colours. The back, head, and upper part of the neck,

are ferruginous, marked with large black spots; the lower

part of the neck white, marked with short dusky streaks;

the coverts of the wings ash-colour; the belly white,

marked with large black spots, or with a black crescent

pointing towards the thighs; the tail is ash coloured;

legs black; toes divided to their origin. In size it is su-

perior to that of a lark. These birds are found on our

sea-coasts; but may be reckoned among the more rare

kinds. They lay four eggs of a dirty white colour,

blotched with brown round the thicker end, and marked
with a fewr small spots of the same colour on the smaller

end. They are common on the Yorkshire coasts, and
esteemed a great delicacy.

6. The cinclus, purre, or stint, is in length seven and

a half inches; the head and hind part of the neck are

ash-coloured, marked with dusky lines: a white stroke

divides the bill and eyes; the back is of a brownish ash-

colour; the breast and belly white; the coverts of the

wings and tail a dark brown, edged with light ash-colour

or white; the upper part of the quill-feathers dusky, the

lower white; the legs of a dusky green; the toes divided

to their origin. The bill an inch and a half long, slen-

der and black; irides dusky. These birds come in large

flocks on our sea- coasts in winter.

TRINITARIANS, those who are orthodox and be-

lieve in the trinity: those who do not believe therein, be-

ing called anti-trinitarians.

TRINITY-HOUSE, a kind ofcollege at Deptford, be-

longing to a company or corporation of seamen, who,

by the king's charter, have power to take cognizance of

those persons who destroy sea-marks, and to get repa-

ration of such damages; and to take care of other things

belonging to navigation. At present, many gentry and
some nobility are members of that community.

The master, wardens, and assistants of the trinity-

house, may set up beacons, and narks for the sea, in

such places near the coasts or forelands, as to them shall

seem meet. By a statute of queen Elizabeth, no stee-

ple, trees, or other things standing as sea-marks, shall

be taken away or cut down, upon pain that every person

guilty of such offence, shall forfeit 100/. and if the per-

son offending is not possessed of the value, he shall be

deemed convict of outlawry.

Trinity, fraternity of a religious society instituted

at Rome by St. Philip Neri, in 1548. These religious

were appointed to take care of the pilgrims who came to

visit the tombs of St. Peter and St. Paul. The society

originally consisted of only 15 religious, who assem-
bled on the first Sunday of every month, in the church of

St. Saviour del Campo, to hear the exhortations of the

founder; after whose death pope Paul IV gave the fra-

ternity the church of St. Benedict, near which they have
2

since built a large hospital, for the reception of pilgrims.

The fraternity is one of the most considerable in Koine,

and most of the nobility of both sexes have been mem-
bers of it.

TRINOMIAL, or Trinomial root, in mathema-
tics, is a root consisting of three parts connected to-

gether by the signs + or—, as x -f- y + «, or a -f b—c.

See Binomial and Root.
TRIO, in music, a part of a concert wherein three

persons sing; or more properly, a musical composition

consisting of three parts. Trios are the finest kinds of

composition, and these are what please most in concerts.

TRIOPTERIS, a genus ofthedecandriatrigynia class

of plants, the corolla whereof consists of six oval, erec-

topatulous, equal and permanent petals, surrounded by
three others, smaller than themselves, but equal to one

another; there is no pericarpium; the seeds are three,

erect, and carinulated at the hack, each of them has ex-

ternally at iis base an ala, and at it3 apex two; these a!a

are what in the flowering state of the plant appear to be

petals, but they are not truly such. There are two spe-

cies, shrubs of the West Indies.

TRIOSTEUM, a genus of the pentandria monogynia

class and order of plants. The calyx is the length of the

corolla; corolla one-petalled, alriost equal; berry three-

celled, unequal: seeds solitary. There are three species,

herbs of North America. The roots are said to be emetic.

TRI PLARI S, a genus of the dioecia dodecandria class

and order. The calyx is very largo, three or six-parted;

corolla three-petalled; nect. three-sided. There are two

species, trees of South America.

TRIPLE, or Triple Time, in music, a time con-

siting of three measures in a bar; the two first of which

are beaten with the hand or foot down, and the third

marked by its elevation. There were formerly in use

no less than six different triple measures: first, that of

three breves in a bar, denoted hy the figure 3: secondly,

that of three semibreves in a bar, the sign of which was

3 3

; thirdly, that of three minims in a bar, marked by
2

;

fourthly, that of three crotchets in a bar, implied by

8 3
; fifthly, that of three quavers in a bar, signified by ;

and, sixthly, that of three semiquavers in a bar, expres-

sed by „. But at present we only employ three differ-

ent triples; that of three minims, that of three crotchets,

and that of three quavers. The reader being informed

that the semibreve (which is now the longest note in

common use, and therefore made the common standard

of reckoning), is equal in duration to two minims, o;- to

four crotchets, or eight quavers, will readily compre-
hend the propriety of announcing these different mea-

sures by the above figures; and will perceive tluit, to in-

dicate a time of three minims in a bar (i. e. three halves*

or second parts, of a semibreve), no method more con-

cise or simple could be adopted, than that of placing at

3
the beginning of the movement the figures^; for a time

of three crotchets (i. e. three fourth parts of a semibreve),

the figures?; and for a time of three quavers (i. e. three*

3
eights of a semibreve), the figures^
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The old musicians considered the triple, or three-timed

measure, as superior to the binary, or two-timed, and for

that reason called it the perfect time.

Triple progression, an expression in old music; im-

plying a series of perfect fifths. A progression of sounds

thus explained by theorists: let any sound be represent-

ed by uirty, or the number 1; and as the third part of a

string has been found to produce the twelfth, or octave of

the fifth above the whole string, a series of fifths may be

represented by a triple geometric progression of numbers,

continually multiplied by 3; as 1, 3, 9, 27, 81, 243, 729;

and these terms may be equally supposed to represent

twelfths, or filths, either ascending or descending: for

whether we divide by 3, or multiply by 3, the terms will

either way be in the proportion of a twelfth, or octave to

the fifth.

TRIPLICATE ratio, the ratio which cubes bear to

ene another.

This ratio is to be distinguished from triple ratio, and

may be thus conceived. Jn the geometrical proportions

2, 4, 8, 16, 32, as the ratio of the first term (2) is to the

third (8) duplicate of the first to the second, or of the sec-

ond to the third, so the ratio of the first to the fourth is

said to triplicate of the ratio of the first to the second, or

of that of the second to the third, or that of the third to

the fourth, as being compounded of three equal ratios.

, See Ratio.
TRIPOLI, a mineral found sometimes in earthy form,

but more generally indurated. Its texture is earthy. Spe-
cific gravity 2 to 2.5. It absorbs water, feels harsh and
dry. Scarcely adheres to the tongue; takes no polish

from the nail; does not stain the fingers. Colour gene-
rally pale yellowish grey; also different kinds of yellow,

brown, and white. According to Klaproth, a species of

this mineral contained.

66.5 silica

7.0 alumina
2.5 oxide of iron

1.5 magnesia
1.25 lime

19.0 air

T R I

x, or the chord of the 3d part of the given arc or angle,

whose chord is c; and the resolution of this equation, by

Cardan's rule, gives the chord

1

97.75.

TRIPSACUM, a genus of the monoeciatriandria class

and order of plants. The male calyx is a glume, four-

flowered; corolla, glume membranaceous; female calyx,

glume perforated sinuses; corolla, glume two-valved;

styles two; seed one. There are two species, grasses of

the West Indies.

TRISECTION, or Trissectjon, the dividing a thing
into three. The term is chiefly used in geometry, for the
division of an angle into three, equal parts. The trisec-

tion of an angle geometrically, is >ne of those problems
whose solution has been so much sought by mathemati-
cians for these two thousand years, being in th:^ respect on
a footing with the quadrature of the circle, and the du-
plicators of the cube angle.

The cubic equation by which the problem of the trisec-
•4ion is resolved, is as follows; Letc denote the chord of
a given arc, or angle, ind x the chord of the 3d part of
the same, to the radius I; then is a J _ 3x -— c. by the
resolution of which cubic en nation is found the value of

tJ-""
04- </&--4

^ 3V 2

r—C+ x/c2
-r 4

+ V

4-

V— c x/c2— 4
:» or x

— C—x/c-
'4

s . ,

TRISETOUS, in entomology, three- bristled, applied

chiefly to the tail of insects, as in the ephemera.

TRISPAST, in mechanics, a machine with three pul-

lies, or an assemblage of three pullies for raising of great

weights.

TRITICUM, -wheat, a genus of plants of the class

triandria, and order digynia, and in the natural system
ranging under the fourth order, gramina. The calyx

is bivalve, solitary, and generally containing three flo-

rets; the corolla is bivalve, one valve being bluntish,

the other acute. There are 19 species, the sestivura,

summer or spring wheat; hyberuum, winter, Lammas,
or common wheat; compositum, turginum, or cone wheat;
polonicum, or Polish wheat; spelta, or spelt wheat; mo-
nococcum, or one-grained wheat; prostratum, or trail-

ing wheat-grass; pumilum, or dwarf wheat-grass;
junceum, or rusk wheat grass; repens, or couch-grass;
tenellum, or tender wheat-grass; maritimum, or sea
wheat-grass; unilaterale, or spiked sea-wheat; uniolo-
ides, or linear-spiked wheat-grass; distichum, loliaceum,
caninum, hispanicum. Of what country the first six spe-
cies are natives, cannot now be determined: the pros-
tratum is a native of Siberia; the junceum, repens, uni-
laterale, and maritimum, are natives of Britain; the te-
nellum is a native of Spain; and the unioloides is a na-
tive of Italy. It may also be observed, that the first
nine are annuals, tjie rest are perennials.

Linnaeus comprehends the different kinds of wheat
cultivated at present under six species; but cultivation
has produced a great many varieties from these.

1. Triticum sestivum, or spring-wheat, has four flow-
ers in a calyx, three ofwhich mostly bear grain. The ca-
lyces stand pretty distant from each other, on both sides a
flat smooth receptacle. The leaves of the calyx are keel-
shaped, smooth, and they terminate with a short arista!
The glumes of the flowers are smooth and bellying, and
the outer leaf of three of the glumes in every calvx is
terminated by a long arista, but the three inner ones are
beardless. The grain is rather longer and thinner than
the common wheat. It is supposed to be a native of
some part of Tartary. The farmers call it spring wheat
because it will come to the sickle with the common
wheat, though it should be sown in February or March
The varieties of it are: triticum astivum spica et grana
rubente. Spring wheat, with a red spike and grain. Triti-cum sestivum rubrum, spica alba. Red spring wheat"
with a white spike. Triticum aestivum, spica "et m-ana
alba. Spring wheat, with a white spike and grain

2. Triticum hybernum, winter or common wheat, has
also four flowers in a calyx, three of whirl, are mostlvproducts The calyces stand on each side a smooth
flat receptacl.-, as in the former species, but tl ev are
not quite so far asunder. The leaves of the r*l3

:

,

bellying, and bo smooth that they appear as if polished,
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ut they have no arista. The glumes of the flowers too

arc smooth, and the outer ones,\iear the top of the spike,

are often tipped with short aristse. The grain is rather

plumper than the former, and is the sort most general-

y sown in England; whence the name of common wheat.

Its varieties are: triticum hybernum, spica et grana ru-

bente. Common wheat, with a red spike and grain.

Triticum hybernum rubrum, spica alba. Common red

wheat, with a white spike. Triticum hybernum, spica

et grana alba. Common wheat, with a white spike and
grain.

3. Triticum turgidum, thick-spiked or cone-wheat.

It is easily distinguished from either of the former: for

though it has four flowers in a calyx, after the manner
of them, yet the whole calyx and the edges of the glumes

arc covered with soft hairs. The calyces too stand thick-

er on the receptacle, and make the spike appear more
turgid. Some of the outer glumes near the top of the

spike are terminated by short aristse, like those of the

common wheat. The grain is shorter, plumper, and

more convex on the back than either of the former spe-

cies. Its varieties are numerous, and have various ap-

pellations in different counties, owing to the great affini-

ty of several of them. Those most easily to be distin-

guished are: triticum turgidum conicum album. White
cone wheat. Triticum turgidum conicum rubrum. Red
cone wheat. Triticum turgidum aristiferum. Bearded

cone wheat. Triticum turgidum spica multiplici. Cone
wheat, with many ears. The third variety is what the

farmers call clog wheat, square wheat, and rivets. The
grain of this is remarkably convex on one side, and when
ripe the awns generally break in pieces and fall off.

This sort is very productive, but it yields an inferior

flour to that of the former two species.

4. Triticum Polonicum, or Polish wheat, has some re-

semblance to the turgidum, but both grain and spike are

longer. The calyx contains only, two flowers, and the

glumes are furnished with very long aristse; the teeth of

the midrib are bearded. As this sort is seldom sown in

England, there is no telling what varieties it produces.

5. Triticum spelta, spelt or German wheat. At first

view this has a great resemblance to barley, but it has

no involucrum. The calyx is truncated; that is, it ap-

pears as if the ends were snipped off, and it contains

four flowers, two of which are hermaphrodite, and the

glumes bearded, but the intermediate ones are neuter.

There are two rows of grain as in barley, but they are

shaped like wheat. It is much cultivated in France,

Germany, and Italy.

6. Triticum monococcum, St. Peter' corn, or one-

grained wheat, has three flowers in each calyx alter-

nately bearded, and the middle one neuter. The spike

is shining, and has two rows of grain in the manner of

barley. Where it grows naturally is not known, but

it is cultivated in Germany; and in conjunction with

spelt wheat is there made into bread, which is course,

and not so nourishing as that made of common wheat.
Malt made of any of our wheats is often put into beer,

and a small quantity of it will give a large brewing a

fine brown transparent tincture.

Of the perennial kinds, or wheat grasses, the repens,

or couch grass is unfortunately too well known to the

gardener and husbandmanj the others are of little note.

The respectable president of the Royal Society, whose
attention is constantly directed to those branches of

knowledge which are most practically useful, has pub-

lished some remarks on the blight in corn in the jear
18 >5; and we feel ourselves discharging a duty in mak-
ing them as generally known as our circulation extends.

He begins by observing that the blight in corn is oc-

casioned by the growth of a minute parasitic fungus or

mushroom on the leaves, stems, and glumes of the living

plant. Felice Fontana published, in the year 1767, an
elaborate account of this mischievous weed, with micros-

copic figures, which give a tolerable idea of its form;

more modern botanists have given figures both of corn

and of grass affected by it, but have not used high mag-
nifying powers in their researches.

He adds, » agriculturists do not appear to have paid,

on this head, sufficient attention to the discoveries of

their fellow-labourers in the field of nature; for though

scarcely any English writer of note on the subject of ru-

ral economy, has failed to state his opinion of the origin

of this evil, no one of them has yet attributed it to the

real cause, unless Mr. Kirby's excellent papers on some
diseases of corn, published in the Transactions of the

Linnsean Society, are considered as agricultural essays.

It is necessary to premise, that the striped appearance

of the surface of a straw which may be seen with a Cum-
mon magnifying glass, is caused by alternate longitu-

dinal partitions of the bark, the one imperforate, and the

other furnished with one or two rows of pores or mouths,

shut in dry, open in wet weather, and well calculated to

imbibe fluid whenever the straw is damp.
By these pores, which exist also on the leaves and

glumes, it is presumed that the seeds of the fungus gain

admission, and at the bottom of the hollows to which they

lead, they germinate and push their minute roots, no

doubt (though these have not yet been traced) into the

cellular texture beyond the bark, where they draw their

nourishment, by intercepting the sap that was intended

by nature for the nutriment of the grain; the corn of

course becomes shrivelled in proportion as the fungi are

more or less numerous on the plant: and as the kernel

only is abstracted from the grain, while the cortical part

remains undimished, the proportion of flour or bran in

blighted corn, is always reduced in the same degree as

the corn is made light. Some corn of this year's crop

will not yield a stone of flour from a sack of wheat; and

it is not impossible that in some cases the corn has been

so completely robbed of its flour by the fungus, that if

the proprietor should choose to incur the expense of

threshing and grinding it, bran would be the produce,

with scarcely an atom of flour for each grain.

Every species of corn, properly so called, is subject to

the blight, but it is observable that spring corn is less

damaged by it than winter, and rye less than wheat,

probably because it is ripe and cut down before the fun-

gus has had time to increase in any large degree. Tull

says that " white cone, or bearded wheat, which hath its

straw like a rush full of pith, is less subject to blight than

Lammas wheat, which ripens a week later."

The spring wheat of Lincolnshire was not in the least

shrivelled this year, though the straw was in some degree

affected: the millers allowed that it was the best sample

brought to market. Barley was ia some places conside-
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rably spotted, but as the whole of the stem of that grain

is naturally enveloped in the hose or basis of the leaf, the

fungus can in no case gain admittance to the straw; it

is, however, to be observed that barley rises from the

flail lighter this year than was expected from the appear-

ance of the crop when gathered in.

It seems probable that the leaf is first infected in the

spring or early in the summer, before the corn shoots

up into straw, and that the fungus is then of an orange

colour; after the straw has become yellow, the fungus

assumes a deep chocolate brown: each individual is so

small that every pore on a straw will produce from 20

to 40 fungi, as may be seen in the plates, and every one

of these will no doubt produce at least 100 seeds; if then

one of these seeds tillows out into the number of plants

that 'appear at the bottom of a pore, how incalculably

large must the increase be! A few diseased plants scat-

tered over a field must very speedily infect a whole neigh-

bourhood, for the seeds of fungi are not much heavier

than air, as every one who has trod upon a ripe puff-ball

must have observed by seeing the dust, among which is its

seed, rise up and float on before him.

How long it is before this fungus arrives at puberty,

and scatters its seeds in the wind, can only be guessed at

by the analogy of others; probably the period of a gene-

ration is short, possibly not more than a week in a hot

season: if so, how frequently in the latter end of the sum-
mer must the air be loaded with this animated dust, ready,

whenever a gentle breeze, accompanied with humidity,
shall give the signal to intrude itself into the pores of
thousands of acres of corn. Providence, however, care-
ful of the creatures it has created, has benevolently pro-
vided against the too extensive multiplication of any
species of being; was it otherwise, the minute plants and
animals, enemies against which man has the fewest
means of defence, would increase to an inordinate ex-
tent: this, however, can in no case happen, unless many
predisposing causes afford their combined assistance. But
for this wise and beneficent provision, the plague of slugs,
the plague of mice, the plagues of grubs, wire-worms,
chafers, and many other creatures whose power of multi-
plying is countless as the sands of the sea, would, long
before this time, have driven mankind, and all the larger
animals, from the face of the earth.

Though all old persons who haveconcerned themselves
in agriculture, remember the blight in corn many years,
yet some have supposed that of late years it has mate-
rially increased; this, however, does not seem to be the
case. Tull, in his Horsehoeing Husbandry, page 74,
tells us, that the year 1725 " was a year of blight, the
like of which was never before heard of, and which he
hopes nmy never happen again;" yet the average price
of wheat in the year 172(i, when the harvest of 1725 was
at market, was only S6s. Ad. and the average of the five
years of which it makes the first, 37s. 7J.— 1797 was
also a year of great blight; the price of wheat in 1798
Was 49s. Id. and the average of the five years, from
1 "; 1

"

1
<<> 179!), 03s. 5d.

The climate of the British isles is not the only one
that is liable to the blight in corn. It happens occasion-
ally in ever) part of Europe, and probably in all coun-
tries where corn is grown. Ital) i^ very subject to it,
and the hist harvest of Sicily 1; 's been materially hurt

by it. Specimens received from the colony of New South
Wales, show that considerable mischief was done to the

wheat crop there in the year 1803, by a parasitic plant,

very similar to the English one.

It has been long admitted by farmers, though scarcely

credited by botanists, that wheat in the neighbourhood of
a barberry bush seldom escapes the blight. The village

of Rollesby in Norfolk, where barberries abound, and
wheat seldom succeeds, is called by the opprobrious ap-

pellation of mildew Rollesby. Some observing men have
of late attributed this very perplexing effect to the farina

of the flowers of the barberry, which is in truth yellow,

and resembles in some degree the appearance of the rust,

or what is presumed to be the blight in its early state.

It is, however, notorious to all botanical observers,

that the leaves of the barberry are very subject to the at-

tack of a yellow parasitic fungus, larger, but otherwise

much resembling the rust in coin.

Is it not more than possible that the parasitic fungus
of the barberry and that of wheat, are one and the same
species, and that the seed is transferred from the barberry
to the corn? Misletoe, the parasitic plant with which we
are the best acquainted; delights most to grow on the
apple and hawthorn, but it flourishes occasionally

on trees widely differing in their nature from both of
these. In the Home Park, at Windsor, misletoe may be
seen in abundance on the lime trees planted there in

avenues. If this conjecture is founded, another year
will not pass without its being confirmed by the obser-
vations of inquisitive and sagacious farmers.

It would be presumptuous to offer any remedy for a
malady, the progress of which is so little understood;
conjecture, however, founded on the origin here assigned
to it, may be hazarded without offence.

It is believed to begin early in the spring, and first to

appear on the leaves of wheat in the form of rust, or
orange-coloured powder; at this season, the fungus will,

in all probability, require as many weeks for its pro-
gress from infancy to puberty, as it does days during the
heats of autumn; but a very few plants of wheat, thus
infected, are quite sufficient if the fungus is permitted to
ripen its seed, to spread the malady over the field, or
indeed over a whole parish.

The chocolate-coloured blight is little observed till the
corn is approaching very nearly to ripeness; it appears
then in the field in spots, which increaso very rapidly
in size, and are in calm weather somewhat circular, as
if the disease took its origin from a central position.

May it not happen, then, that the fungus is brought
into the field in a few stalks of infected straw, uncorrupt-
ed, among the mass of dung laid in the ground at the
time of sowing? It must be confessed, however, that the
clover lays, on which no dung from the yard was used,
were as much affected last autumn as the manured crops.
The immense multiplication of the disease in the last
season, seems, how ever, to account for this; as the air was
no doubt frequently charged with seed for miles together
and deposited it indiscriminately on all sorts of crops.

It cannot, however, be an expensive precaution to
search diligently in the spring for young plants of wheat
infected « irh the disease, and carefully to extirpate them,
as well as all grasses, for several are subject to this or
a similar malady, which have the appearance of orange-
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coloured or black stripes upon their leaves, or on their

straw; and if experience shall prove that uneorrupted

straw can carry the disease with it into the field, it will

cost the farmer but little precaution to prevent any mix-
ture of fresh straw from being carried out with his rot-

ten dung to the wheat field.

in a year like the present, that offers so fair an op-

portunity, it will be useful to observe attentively whe-
ther cattle in the straw-yard thrive better or worse on
blighted than on healthy straw. That blighted straw,

retaining on it the fungi that have robbed the corn of

its flour, has in it more nutritious matter than clean

straw which has yielded a crop of plump grain, cannot
be doubted; the question is, whether this nutriment in

the form of fungi does, or can be made to agree as well

with the stomachs of the animals that consume it, as it

would do in that of straw and corn.

It cannot be improper in this place to remark, that

although the seeds of wheat are rendered, by the exhaust-
ing power of the fungus, so lean and shrivelled, that

scarcely any flour fit for the manufacture of bread can
be obtained by grinding them, these very seeds will, ex-

cept, perhaps, in the very worst cases, answer the pur-
pose of seed-corn as well as the fairest and plumpest
sample that can be obtained, and, in some respects, bet-

ter; for as a bushel of much blighted corn will contain
one-third, at least, more grains in number than a bushel
of (dump corn, three bushels of such corn will go as far

in sowing land, as four bushels of large grain.

The use of the flour of corn in farthering the process
of vegetation, is to nourish the minute plant from the

time of its developement till its roots are able to attract

food from the manured earth; for this purpose, one-tenth

of the contents of a grain of good wheat is more than
sufficient. The quantity of flour in wheat has been in-

creased by culture and management, calculated to im-
prove ist qualities for the benefit of mankind, in the

same proportion as the pulp of apples and pears has
been increased, by the same means, above what is found
on the wildings and crabs in the hedges.

It is customary to set aside or to purchase for seed-
corn, the boldest and plumpest samples that can be ob-
tained; that is, those that contain the most flour; but this

is an unnecessary waste of human subsistence; the small-

est grains, such as are sifted out before the wheat is

carried to market, and either consumed in the farmers
family, or given to his poultry, will be found by expe-
rience to answer the purpose of propagating the sort

whence they sprung, as effectually as the largest.

Every ear of wheat is composed of a number of cups
placed alternately on each side of the straw; the lower
ones contain, according to circumstances, three or four

grains, nearly equal in size, but towards the top of the

ear, where the quantity of nutriment is diminished by
the supply of those cups that are nearer the root, the third

or fourth grain in a cup is frequently defrauded of its

proportion, and becomes shrivelled and small. These
email grains, which are rejected by he miller, because
they do not contain flour enough for tflis purpose, have,
nevertheless, an ample abundance for all purposes of
vegetation, and as fully partake of the sap, (or blood,

as we should call it in animals,) of the kind which pro-
duced them, as the fairest and fullest grain that can be

obtained from the bottoms of the lower cups by tli«

wasteful process of beating the sheaves.

TRITOMA, a genus of insects of the coloeptera order.

The generic character is, antennae clavate, the club per-
foliate; lip emarginate; anterior feelers hatchet-shaped*

shells as long as the body. There are ten species.

TRITON, a genus of vermes mollusca. The gene-
ric character is, body long; mouth with an involute

spiral proboscis; tcntacnla, or arms, twelve, viz. six on
each side, divided nearly to the base, the end ones che-

liferous. '1 here is only a single species, viz. the Jitto-

reous, which is found in Italy, in various cavities of

submarine rocks, and may be seen in many species of

the lepas, particularly in the anatafera.

TRITURATION. See Pharmacy.
TR1UMFETTA, a genus of the dodecandria mono-

gynia class of plants, the corolla of which consists of

five linear, erect, obtuse petals, hollowed, and bent

backwards; the point is prominent below ihe apex; the

fruit is a globose capsule, every where surrounded with

hooked prickles, and contains four cells; the seeds are

two, convex on one side and angular on the other; but

only one of the two seeds of earb cell usually ripens.

There are 11 species, chiefly shrubs of the West Indies.

TRIXIS, a genus of the syngenesia polygamia class

and order of plants. The corolla? of the ray are trifid;

seeds hairy at the top, without any down; recept. chaffy,

There are three species, herbs of the West Indies.

TROCHAIC VERSE, in the Latin poetry, a kind of

verse, so called because the trochees chiefly prevail,

as the iambus does in the iambic. It generally con-

sists of seven feet and a syllable; the odd feet, for the

most part, consist of trochees, though a tribrachys is

sometimes admitted, except in the seventh foot; these

two feet are likewise used in the other places, as is also

the spondseus, dactylus, and anapa3stus. The following

is an example:12 345 6 7 §

Solus | aut rex | aut po
|
eta | non quot [ annis

J
nasci I tur.

TROCHANTER. See Anatomy.
TROCHE. See Pharmacy.
TROCHEE, in the Greek and Latin poetry, afoot

consisting of two syllables, the first long and the second

short, as in the words musa and servat.

TROCHILUS, humming-bird, a genus of birds be-

longing to the order of picse. The rostrum is subulate,

filiform, and longer than the head, the apex being tubu-

lar; the upper mandible sheaths the lower. The tongue

is filiform and tubulous, the two threads coalescing; the

feet are slender and fit for walking; the tail has ten fea-

thers. There are 65 species, none of which are natives

of Britain. They are all remarkable for the beauty of

their colours, and most of them for the smallness of their

size, though some are eight or nine inches in length.

They are divided into two families, viz. those with

crooked bills, and those with straight bills. See Plate

CXXXVIII. Nal. Hist, fig 408. Of these we shall des-

cribe the four following species:

1. The exilis, or little humming-bird, has a crooked

beak, is an inch and a half in length; frequently weigh-

ing less than 50 grains. The bill is black, and half an

inch in length; the body is greenish- brown, with a red

shining? inimitable erLss; the head is crested with a small
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tuft, green at bottom, but of a sparkling gold colour

at top; quills and tail fine black. It is a native of Gui-

ana; and the velocity of it in flying is so great, that the

eye can scarcely keep pace with its motion.

2. The mosr hitus, or ruby necked humming-bird, ac-

cording to Marcgrave, is the most beautiful of the whole

genus. Its length is three inches four lines; the bill

straight, eight lines long, and blackish; the top of the

head and hind part of the neck are as bright as a ruby,

ami of the same colour: the upper parts of the body are

brown, with a faint mixture of green and gold; the

throat and fore part of the neck are the colour of the

most brilliant topaz; the belly, sides, and thighs, are

brown; but on the lower part of the belly, on each side,

h a spot of whitej the tail is rufous purple, inclining to

vi >let at the ends: the two middle feathers are shortest;

the legs and claws blackish. The female has only a dash

of golden or topaz on the breast and fore-part of the

neck; the rest of the under parts are greyish- white. This

species is found in Brazil, Gurassoa, Guiana, and Su-

rinam. See Plate CXXXVHI. Nat. Hist. fig. 409.

3. The minimus, or least humming-bird, is exceeded,

both in weight and dimensions, by several species of

bees. The total length is one inch and a quarter; and
when killed, weighs no more, according to Sir Hans
Sloane, than 20 grains. The bill is straight and black,

three lines and a half in length; the upper parts of the

head and body are of a greenish gilded brown, in some
lights appearing reddish; the under parts are greyish-

white; the wings are violet-brown; the tail of a blucish-

black, with a gloss of polished metal; but the outer

feather, except one on each side, is grey from the middle
to the tip, and the outer one wholly grey; legs and claws
brown. The female is less than the male; the whole up-
per side of a dirty brown, with a slight gloss of green,
the under parts of a dirty-white. These birds are found
in various parts of South America and the adjacent isl-

ands.

4. Supereiliosus, white shaft, or supercilious humming-
bird, has a bill twenty lines long; the feathers of the
tail next the two long shafts are also the longest, and
the lateral ones continually decrease to the two outer-
most, which are the shortest, and this gives the tail a
pyramidal shape; its quills have a gold gloss on a grey
and blackish ground, with a whitish edge at the
point, and the two shafts are white through the whole
projecting portions; all the upper side of the back and
head gold colour; the wing violet-brown; and the under
Bide of the body white-grey.

These birds subsist on the nectar or sweet juice of
Bowers: they frequent those most which have a long
tube, particularly the impatiens noli me tangerc, the
monarda with crimson flowers, and those of the convol-
vulus tribe. They never settle on the flower during the

•a of extracting the juice, but flutter continually like
bees, moving their wings very quick, and making a
bumming n is-: whence their name. They are not very
shy, suffering people to come within a foot or two of the
place where they are, but when approached nearer, Uy

• off like an arrow out of a how. They often meet and
nghl for the rig|,( to a (lower, and this all on the wing.
In '.his state they often c one into rooms where the win-
dows stand open, tight a little, atid go out again. When

they come to a flower which is juiceless, or on the point

of withering, they pluck it off as if in anger, by which
means the ground is often quite covered with them.
When they fly against each other, they have, besides the

humming, a sort of chirping noise, like a sparrow or
chicken. They do not feed on insects or fruit; nor can
they be kept long in cases, though they have been pre-

served alive forsrvcral weeks together, by feeding them
with water in which sugar had been dissolved.

This bird most frequently builds in the middle of a
branch of a tree, and the nest is so small that it cannot
be seen by a pcrs m who stands on the ground; any one
therefore desirous ,.f seeing it must get up to the branch,

that he may view it from above: it is for this reason

that the nests are not more frequently found. The nest

is of course very small, and quite round; the outside, f ,r

the most part composed of green moss, comm »n on -od

pales and trees; the inside of soft down, in stly collec Ji

from the leaves of the great mullein, or the silk grass;

but sometimes they vary the texture, making use of flax,

hemp, hairs, and other soft materials: they lay two eggs
of the size of a pea, which are white, and not bigger at

one end than the other.

The above account of the manners will in general suit

all the birds of this genus; for as their tongues are made
for suction, it is by this method alone that they can gain
nourishment: no wonder, therefore, they can scarcely be
kept alive by human art. Captain Davies, however, kept
these birds alive for four months by the following meth-
od: He made an exact imitation of some of the tubu.ar
flowers with paper, fastened round a tobacco-pipe, and
painted them of a proper colour; these were placed in
the order of nature, in the rage wherein these little crea-
tures were confined; the bottoms of the tubes were filled

with a mixture of brown sugar and water as often a
emptied; and he had the pleasure of seeing them perform
every action, for they soon grew familiar, and took tha
nourishment in the same manner as when ranging at
large, though close under his eye.

TROCHOID. See Cycloid.
TKOCIIUS, a genus of vermes testacea: the generic

character is, animal a Umax; shell univalve, spiral, more
or less conic; aperture somewhat angular or rounded;
the upper side transverse and contracted; pillar placed
obliquely. See Flate CXXXVHI. Nat. Hist. tiz. 410.
There are about 120 species.

TROGO>i, or curucui, a genus of birds of the order
pica;- The generic character is, hill shorter than the
head, sharp-edged, hooked, the mandibles serrate, atthe
edge: feet formed for climbing. There are nine species.
They all inhabit warm countries, are solitary, and live in
damp unfrequented woods, building on the lower brandi-
es: their flight is short, and they feed on insects: body
long; nostrils covered with bristles; feet short, woolly
tail very lung, cons. sting of 12 feathers.

TROLLW&, globejlower, in botany, a genus of plants
of the class polyand ria, and order polvgv uia, and in
the natural system ranging under the 26th' ordr, mul-
tisiliquse. The calyx is wanting; there are about 14
petals; the capsules are very numerous, ovate, and many
seeded. There are two species, the asiaticus and eu-
ropajus; the latter of which is a British plant. The
europaus, or European globe-flower, has its comitate



TRO T R U

connivcnt, and from nine to sixteen nectaria, of the

length of the stamina, linear, plane, indurated, anil per-

forated at the inside of the hase. The loaves are divid-

ed first into five segments down the hase: the segments

arc again divided, each about half-way, into two or

three lobes, which are sharply indented on the edges.

The stalk is a foot high, and scarcely branched; the flow-

er is yellow, globose, and spacious. It grows at the

foot of mountains, and by the sides of rivulets. The

country people in Sweden strew their floors and pave-

ments on holidays with the flowers, which have a

pleasant smell, and are ornamental in gardens. The
asiaticus is little different, except that the corolla in-

clines to orange.

TRONAGE, the mayor and commonalty of the city

of London, are ordained keepers of the beams and

weights for weighing merchants' commodities, with pow-

er to assign clerks, porters, &c. of the great beam and

balance, which weighing of goods and wares, is called

tronage.
TROP-330LUM, the Indian cress, or narsturtium, a

genus of the octandria-monogynia class of plants, the

flower of which consists of five roundish petals inserted

into the divisions of the cup; the two upper petals are

sessile; the three others have very long and barbated

ungues: the fruit consists of three convex capsules, ful-

cated, and striated on one side, and angular on the oth-

er; the seeds are three, gibbous on one side, and angu-

lated on the other, but upon the whole somewhat round-

ish, and striated deeply. There are five species.

TROPE. See Rhetoric.
TROPHLS, a genus of the dioecia tetrandria class and

order of plants. There is no calyx and no female corol-

la; the male corolla is four-petalled; the style is two-

parted; berry one-seeded. There is .one species, the

ramoom tree of Jamaica.

TROPHY, tropamm, among the ancients, a pile or

heap of arms of a vanquished enemy, raised by the con-

queror in the most eminent part of th§ field of battle.

The trophies were usually dedicated to some of the gods,

especially Jupiter. The name oltlie deity to whom they

were inscribed, was generally mentioned, as was that

also of the conqueror. The spoils were at first hung

upon the trunk of a tree; but instead of trees, succeed-

ing ages erected pillars of stone, or brass, to continue

the memory of their victories. To demolish a trophy

was looked upon as a kind of sacrilege, because they

were all consecrated to some deity. The representation

of a trophy is often to be met with on medals of the Ro-

man emperors, struck on occasion of victories; wherein,

besides arms and spoils, are frequently seen one or two

captives by the sides of the trophy.

TROPICS. See Astronomy, and Geography.
TROVER is the remedy prescribed by the law, where

any person is in possession of the property of another,

which he unlawfully detains. Previous to commencing
of this action, a demand ofthe property so detained, must

be made in writing by some person properly authorized

by the owner of the property; and upon refusal to restore

it, the law presumes an unlawful conversion, and the par-

ty is entitled to this action, and will recover damages to

the value of the property detained. As trover implies

trespass, the smallest damages will carry costs. A simi-

lar action may be brought for the unlawful detention of

any property, on which the specific article so detained

may be recovered; but as articles detained must be pre-

cisely stated in the declaration, and is attended with

some difficulty, this action is very seldom brought.

TROUT. See Salmo.
TROY-WEIGHT, one of the most ancient of the dif-

ferent kinds used in Britain. The ounce of this weight

was brought from Grand Cairo in Egypt, about the

time of the crusades, into Europe, and first adopted in

Troyes, a city of Champagne, whence the name. The
pound English troy contains 12 ounces, or 5760 grains.

It was formerly used for every purpose; and is still re-

tained for weighing gold, silver, and jewels; in some de-

gree for compounding medicines; for experiments in na-

tural philosophy; and for comparing different weights

with each other.

Troy-weight, Scots, was established by James VI.

in the year 1613, who enacted, that only one weight

should be used in Scotland, viz. the French troy stone of

16 pounds, and 16 ounces in the pound. The pound

contains 7600 grains, and is equal to 17 oz. 6 dr. avoir-

dupois. Thecwt. or 112 lb. avoirdupois, contains only

103 1b. 2| oz. of this weight, though generally reckoned

equal to 104 lb. This weight is nearly, if not exactly,

the same as that of Paris and Amsterdam; and is gene-

rally known by the name of Dutch weight. Though

prohibited by the articles of union, it is still used in

weighing iron, hemp, flax, most Dutch and Baltic goods,

meal, butchers-meat, unwrought pewter and lead, and

some other articles. See Weights.
TRUCE, in war, denotes a suspension of arms, or a

cessation of hostilities between two armies, in order to

settle articles of peace, bury the dead, or the like.

TRUFFLES, in natural history, a kind of subterra-

neous puff-ball, being a species of fungi, which grows

under the surface of the earth. See LYCoPERnox.
TRUMPET, the loudest of all portable wind instru-

ments, and consisting of a folded tube generally made of

brass, and sometimes of silver.

The ancients had various instruments of the trumpet

kind, as the tuba, cornua, &c. Moses, as the scripture

informs us, made two of silver to be used by the priests;

and Solomon, Josephus tells us, made two hundred like

those of Moses, and for the same purpose.

The modern trumpet consists of a mouth-piece, near an

inch across. The pieces which conduct the wind are

called the branches; the parts in which it is bent the po-

fences; and the canal between the second bend and the

extremity the pavilion; the rings where the branches take

asunder, or are soldered together, the knots, which are

live in number, and serve to cover the joints.

One particular in this powerful and noble instrument

is, that, like the horn, it only commands certain notes

within its compass.
The trumpet produces, as natural and easy sounds, G

above the bass-cliff note, or fiddle G, C on the first ledgef

line below in the treble, E on the first line of the stave,

Gon the second line, C on the third space, anil all the

succeeding notes up to C in alt, including the sharp ol

F, the fourth of the key.

Solo performers can also produce B flat (the tluru

above the treble-cliff note) and by the aid of a newly m-
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vented slide many other notes which the common trum-

pet cannot sound are now produced.

method has lately been discovered for varnishing

the inside of trumpets, so as not to injure the fineness of

the sound, and yet to prevent the deleterious effects oc-

casioned hy drawing in the oxide of copper into the

lungs.

Trumpet marine, a kind of monochord, consisting of

three tables, which form its triangular body. It has a

very narrow neck, with one thick string, mounted on a

bridge, which is firm on one side, and tremulous on the

other. It is struck with a bow by the right hand, while

the thumb of the left is pressed on the string. The
peculiarity of its sound, which resembles that of the

trumpet, is produced by the tremulation of the b ridges.

This instrument, like that of the tones of which it imi-

tates, is confined to certain notes, and some of these are

imperfect.

Trumpet, harmonical, an instrument that imitates the

sound of a trumpet, which it resembles in every thing,

excepting that it is longer, and consists of more bran-

ches; it is generally called sackbot.

Tiu'mpkt, speaking, is a tube from six to fifteen feet

long, made of tin, perfectly straight, and with a very

large, aperture; the mouth-piece being large enough to

receive both lips.

The speaking-trumpet, or stentorophonic tube, as

some call it, is used for magnifying sound, particularly

that of speech, and thus causing it to be heard at a great

distance. How it does this will be easy to understand

from the structure of it, thus illustrated: Let ACB be

the tube, Bl) the axis, and B the mouth-piece for con-

veying the voice to the tube. .Plate CXXXV. Miscel.

fig". 2-J4

.

It is then evident, when a person speaks at B in the

trumpet, the whole force of this voice is spent upon the

air contained in the tube, which v. ill he agitated through

the whole length of the tube; and by various reflections

from the side of the time; to the axis, the air along the

middle part of the tube will be gratly condensed, and
lis momentum proportionally increased, so that when it

conns to agitate the air at the orifice of the tube AC,
its force will be as much greater than what it would
have been without tin 1 tube, as the surface of a sphere,

whose radius i.s equal to the length of the, tube, is great-

er than the surface of t\n^ segment of such a sphere,

^hosc base is the orifice of the tube. See Sound.
For a person speaking at R, without the tube, will

have the force of his voice spent in exciting concentric

superficesof air all around the point B; and when those

BUperfices or pulses of air are diffused as far as D every
way, it is plain the force of the voice will be diffused

through the whole superficies of a sphere whose radius is

Bl); lint if) the trumpet it will be so confined, that at its

exit it will be only diffused through so much of that sphe-
rical surface of air, as corresponds to the orifice of the
tube. Jiut since the force is given, its intensity will be
always inversely, as the number ofparticles it has to move;
and therefore in the tube it will be to that without, as the
-eupn h\ is of such a sphere to the area of the large end
•f the tube in arlv.

To make this matter yet plainer by calculation, let

>ol. in, Qfi

BD=5 feet, then will the diameter of the sphere DE =s

10 feet, the square of which is 100, which, multiplied by

0,7854, gives 78,54 square feet for the area of a great

circle AHEFC. And, therefore, four times that area,

viz. 4x 78,54=314, 16 square feet in the superficesof the

aerial sphere. If now the diameter AG, of the end of a

trumpet, is one foot, its area will be 0,7854; but 7854:

314.16 : : 1 : 400, therefore the air at the distance of BD,
will be agitated by means of the trumpet, with a force

4O0 times greater than by the bare voice alone. Again,

it is farther evident how instruments of this form neces-

sarily assit the hearing; for the weak and languid pulses

of the air being received by the large end of the tube, and

greatly multiplied and condensed by the tremulous mo-
tion of the parts of the tube, and air agitated by them,

arc conveyed to the ear by the small end, and strike it

with an impetus as much greater than they would have

done without it, as the area of the small end at B is less

than the area of the larger end AC. From what has been

said, it is evident the effect of the tube in magnifying
sound, either for speaking or hearing, depends chiefly

upon the length of the tube. But yet some advantage
may be derived from the particular shape. Some very
eminent philosophers have proposed the figure which is

made by the revolution of a parabola about its axis, as

the best of any, where the mouth-piece of the parabola,

and, consequently, the sonorous rays will be reflected pa-

rallel to the axis of the tube. But this parallel reflection;

seems no way essential to the magnifying of sound: on
the contrary, it appears rather to hinder such an effect,

by preventing the infinite number of reflections and re-

ciprocations of sound; in which, according to sir Isaac

Newton, its augmentation principally consists. For all

reciprocal motion, in every return, is augmented by its

generating cause, which is here the tremulous motions of
the parts of the tube. In every repercussion, therefore,
from the sides of the tube, the, agitations and pulses of
confined air must necessarily be increased; and conse-
quently this augmentation of the impetus of the pulse*
must be proportional to the number of such repercussions;
and therefore, to the length of the tube, nd to such a fi-

gure as is most productive of them. Whence it appears
that the parabolic trumpet is of all the most unfit for this
purpose, instead of being the best.

But there is one thing more which contributes to the
augmenting of these agitations of air in the tube, and
that is the proportion which the several portions of air
bear to each other, when divided by transverse sections,
at very small, but equal distances/from one end of the
tube to the other. Thus, let those several divisions be
made at the points a, 6, c, rf, e, &c. which let the right
lines ak. bl, cm. dn, &c. be taken in geometrical propor-
tion. Then will the portions of air contained between R
and a, a and b, b and cc, cc and d, &c. be vQvy nearly in
the same proportion, as being in the same ratio with
their bases, when the points of division are indefinitely
near together.

But when any quantity of motion is communicated to
a series of elastic bodies, it will receive the greatest
augmentation when those bodies are in geometrical pro-
portion. Therefore, since the force of' the voice is im.
pressed upon, and gradually propagated through, a se-
ries of clastic portions of air in a geometrical ratio to
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each other, it shall receive the greatest augmentation

Possible.

Now, since by construction it is Ba = ab - be = cd,

kc. and also ak : U : : bl : cm : : cm : dn, and so on;

therefore, tlie points k. I. m. n. o, p. fe, r, s, as will, in

this case, form thai curve liar which is called the loga-

rithmic curve; consequently a trumpet, formed by the re-

volution of this curve about its axis, will augment the

sound in a greater degree than any other figured tube

whatever.

Trumpet, listening or hearing, is an instrument in-

vented by Joseph Landini, to assist the hearing of per-

sons dull of that faculty, or to assist us to hear persons

who speak at a great distance.

Instruments of this kind are formed of tubes, with a

wide mouth, and terminating in a small canal, which is

applied to the ear. The form of these instruments evi-

dently shows how they conduce to assist the hearing, for

the greater quantity of the weak and languid pulses of

the air being received and collected by the large end of

the tube, are reflected to the small end, where they are

collected and condensed; thence entering the ear in this

condensed state, they strike the tympanum with a greater

force than they could naturally have done from the ear

alone.

Hence it appears that a speaking-trumpet may be ap-

plied to tin- purpose of a hearing-trumpet, by turning

the wide end towards the sound, and the narrow end to

the ear.

TRUMPET-FLOWER. See BlGNONIA.
Trumpet- shell, the English name of the buccinum

of authors. See Buccinum.
TRUNCATED, in general, is an appellation given to

such things as have, or seem to have, their points cut

off: thus we say, a truncated cone, pyramid, leaf. &c.

In entomology it means when the elytra (or upper

wings) are shorter than the abdomen, and terminated by

a transverse line.

TRUNNIONS, or Trunnions ofa piece of ordnance,

are those knobs or bunches of the gun's metal, which

bear her up on the cheeks of the carriage: and hence the

trunnion-ring is the ring about a cannon, next before the

trunnions.

TRUSS OF FLOWERS, is used by florists to sig-

nify many flowers growing together on the head of a

stalk, as in the cowslip, auricula, &c.

Truss is also used for a sort of bandage or ligature

made of steel, or the like matter, wherewith to keep up

the parts, in those who have hernias or ruptures. See

Surgery.
Trusses, in a ship, are ropes made fast to the parrels

of a yard, either to bind the yard to the mast when the

ship rolls, or to hale down the yards in a storm, &c.

TRUST, is a right to receive profits of land, and to

dispose of the land in equity. And one holding the pos-

session and disposing of it at his will and pleasure, are

signs of trust. Chan. Rep. 52.

A trust is but a new name given to an use, and invent-

ed to evade the statute of uses. 21 Vin. 493.
What is a declaration of trust, and when a trust shall

, he raised. By stat. 29 C. II. c. 3. all declaration or
creation of trust shall be manifested by some writing

Signed by the party, or by his last will in writing, or
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else shall be void. And by sect. 9 of the same act, as-

signinents of trust shall be in writing, signed l>) tin party

assigning the same, or by bis last will, or else shall bo

of no effect.

What shall be deemed a trust by implication. By 29
Car. II. all declarations of trusts were to be made in

writing; but in the said act there is a saving with re-

gard to trusts resulting by implication of law, which are

left on the footing whereon they stood before the act;

now a bare declaration by parole before the act, would
prevent any resulting trust. 2 Vern. 294.

If a man purchases lands in another's name, and
pays the money, it will be a trust for him that paid the

money, though no deed is made.
TRUSTEE, one who has an estate, or money, put or

trusted in his hands, for the use of another. Where two

or more persons are appointed trustees, if one of them only

receives all or the greatest part of the profits of the

lands, Ace. and is in arrear, and unable to satisty the

person to whom he is seized in trust, the other, in that

case, shall not be answerable for more than comes to his

hands.

TUBE, in general, pipe, conduit, or canal; a cylinder,

hollow withinside, cither of lead, iron, wood, glass, or

other matter, for the air, or some other fluid, to have a

free passage or conveyance through.

Small silver or leaden tubes are frequently used by

surgeons to draw off blood, matter, or water, from the

different parts of the body. They are made of various

sizes and shapes.

Tube, in astronomy, is sometimes used for a telescope,

or, more properly, for that part into which the lenses

are fitted, and by which they are directed and used, bee

Optics.
TUBIPORA, a genus of zoophyta. The generic

character is, animal a nereis; coral consisting of erect,

hollow, cylindrical, parallel aggregate tubes. There are

ten species: the music a inhabits the American and Indian

seas, is fixed to rocks and other corals: bright scarlet,

consisting of an assortment of upright parallel tubes,

rising over each other by stages, like cells of an honey-

comb, divided by transverse partitions. The Indians

use it in cases of stranguary, and wounds inflicted by ve.

nomous animals.

TUBULARIA, a genus of zoophyta: stem tubular,

simple or branched, fixed by the base: animal proceeding

from the end of the tube, and having its head crested

with tentacula. There are 26 species; the magnifiea in-

habits the West Indies, adhering to rocks, and is the

most splendid genus of them all; it has the power of

withdrawing its tentacula within the tube, and the tube

within the rock on which it resides.

TUFAS, beds of lime deposited on vegetables, which

by their destruction give great lightness and porousness

to the mass.

TUG, in military affairs, Fr. A Turkish term for

tail; a sort of standard, called so by the Turks. It con-

sists of a horse's tail, which is fixed to a long pole or

half-pike, by means of a gold button. The origin of this

standard is curiois. It is said, that the Christians having

given battle to the Turks, the latter were broken, and in

the midst of their confusion lost their grand standard.

The Turkish general; being extremely agitated at tltt
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untoward circumstances which happened, most especially

by the loss of the great standard, cut off a horse's tail

with his sabre, fixed it to a hall-pike, and holding it in

his baud, rode furiously towards the fugitives, and ex-

claimed, * Here is the great standard; let those who love

me, follow into action.' This produced the desired effect.

The Turks rallied with redoubled courage, rushed into

the thickest of the enemy, and not only gained the vic-

tory but recovered their standard. Other writers assert,

that six thousand Turks having been taken prisoners

during a general engagement, contrived to escape from

their guard or escort, and afterwards fought so gallantly,

that they regained another battle; that in order to recog-

nize one another, they cut off a horse's tail, which they

carried as astandard; that when they joined the Ottoman
army, they still made use of the tug or tail; that the

Turks, in consequence of the victory which was obtained

under this new standard, looked upon it as a happy omen;
and that since that period they have always fought under
it as their banner, and the signal of success.

Whatever may have been the origin, it is certain, that

when Ihe grand signor takes the field in person, seven
of these tails are always carried before him; and when
he is in camp, they are placed in front of his tent.

The grand visier is entitled to three of these tails.

The three principal bashaws of the empire, viz. those

of Bagdad, Grand Cairo, and Breda, have the grand
ignor's permission to use this mark of distinction,

throughout the whole extent of their jurisdiction.

Those bashaws that are not visiers have the privilege

of having two tails.

The beys, who are subordinate to the bashaws, have
only one.

TULABGIA, a genus of plants of the class and or-

der hexandria monogynia. The corolla is funnel-form;

nect. three-leaved: capsule superior. There are two
species, bulbs of the Cape.
TULIP. See Tulipa.
TULI PA, tulip, a genus of plants of the class hexandria,

and order monogynia, and in the natural system ranging
under the 10th order, coronarise. The corolla is hexa-
petalous and campanulated, and three is no style. The
species of this genus are five; the sylvestris, or Italian

yellow tulip, a native of the south of Europe; the ges-
neriana, or common tulip, a native of the Levant; the
breyniana, or cape tulip, a native of the Cape of Good
Hope; the hiflora, and the suavolens

1. The sylvestris, or wild European tulip, has an ob-
long bulbous root, sending up long narrow spear-shaped
leaves; and a slender stalk, supporting at top a small
yellow flower, nodding on one side, having acute petals.

2. The gesneriana. Gesner's Turkey tulip of Cappa-
docia, or common garden tulip, has a large, oblong, trun-
cated, solid, bulbous root, covered with a brown skin,
sending up long, oval, spear-shaped leaves; nn upright
round s*;ilk. from half a foot to a yard high, and its top
crowned with a large bell-shaped erect hexapetaloua
flower, of almost all colours and variegations in the
different varieties.

This tulip, and its vast train of varieties. Is generally
Cultivated for the ornament of our gardens, and much
admired by all for its great variety and beautiful appear-
ance; it grows freely in the open ground in any common
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soil of a garden, and proves a very great decoration lo

the beds and holders of the pleasure-ground for six weeks

or two months ill spring, by different plantings of early

and late sorts; planting the principal part in autumn,

and the rest towards Christmas, and in January or Feb-

ruary. The autumn plantings will come earliest into

bloom, and flower the strongest; and the others will

succeed them in flowering. In summer; when the flower*

ing is past, and the leaves and stalks assume a state of

decay, the bulbs of the choicest varieties are generally

taken up, the offsets separated, and the whole cleaned

from filth; then put up to dry till October or November,
and planted again for the future year's bloom.

Of this species, which is the florist's delight, the varie-

ties may be divided into two principal classes, viz. 1.

Early or dwarf spring tulips (prsecoces). 2. Late flow-

ering tall tulips (serotine) 1. Early tulips. The early

tulips are, among florists, distinguished by the appella-

tion of prsecoces, (early) because they flower early in the

spring, a month or more before the others; are much
shorter stalked, and the flowers smaller, but in great
reputation for their early bloom and their gay lively

colours, both of self-colours, and broken into flaked va-
riegations, such as reds, crimson, scarlet, carnations,
violets, purples, yellow, &c. with flowers of each, edged
and flaked with red, yellow, and white, in many diver-

sities. 2. Late flowering common tulips. This class is

denominated late flowering, and by the florists called se-

rotines, because they blow later in the spring, a month
or more, than the prsecoces, i. e. not coining into flower
before the end of April, May, and June. They are all

of tall growth, supporting large flowers, and furnish an
almost endless variety in the vast diversity of colours;
after, they break from whole blowers into variegations
and stripes, exceeding all others of the tulip kind in beauty
and elegance of flower.

All the varieties are succeeded by plenty of ripe seed
in July and August, contained in an oblong capsule of
three cells, having the seeds placed on each other in dou-
ble rows. By the seeds many new varieties may be
raised, which however will not attain a flowering state till

they are seven or eight years old; and after that will re-
quire two or three years, or more, to break into variega-
tions, when the approved varieties may be marked, and
increased by offsets of the root.

The colours in greatest estimation in variegated tulips
are the blacks, golden yellows, purple-violets, rose and
Vermillion, each of which being variegated various ways*
and such as are striped with three different colours dis-
tinct and unmixed, with strong regular streaks, but with
little or no tinge of the breeder, may be called the most
perfect tulips. It is rare to meet with a tulip possessing
all these properties.

As to the manner of obtaining this wonderful variety
of colours in tulips, it is often accomplished by nature
alone, but is sometimes assisted and forwarded bv some
simple operations of art; such as that, in the first" place
when the seedling bulbs of the whole blower or breeder
are arrived to full size, and have flowered once, to trans
plant then into bods of any poor dry barren soil, in order
that, by a defect of nutriment in the earth, the natural
luxuriance of the plant may he checked, and cause a
weakness in their general growth, whereby they gone-
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rally, in ttiis weakened or infirm state, gradually change
and break out into variegations, some the first year,

others not till the second or third; and according as they

are thus broken they should be planted in beds ofgood earth.

Another- method to assist nature in effecting the break-

ing the breeding tulips into diversified colours, is to make
as great a change as possible in the soil; if they were

this year on a light poor soil, plant tbem the next in a

rich garden mould, and another year in a compost of

different earths and dungs; or transplant tbem from one

part of the garden to another, or into different gardens,

&c. or from one country to another; all of which con-

tributes to assist nature in producing this desirable di-

versity of colours and variegations.

The double tulip is also a variety of the common tulip,

and is very beautiful, though not in such estimation

among the florists as the common single variegated sorts,

not possessing such a profusion of variegations in the co-

lours and regularity of stripes; they however exhibit an
ejegantly ornamental appearance.

Tulip roots are sold in full collection, consisting of nu-

merous varieties, at most of the nurseries and seedsmen,

who both propagate them themselves by offsets and seed,

and import vast quantities annually from Holland, the

Dutch being famous for raising the grandest collections

of the finest tulips, and other bulbous flowers, in the

greatest perfection.

TUMOUR, or Tumor, in medicine and surgery, a

preternatural rising or hard swelling on any part of the

body.
TUN, or Ton, originally signifies a large vessel or

cask of an oblong form, biggest in the. middle, and dimi-

nishing towards its two ends, girt about with hoops, and
used for stowing several kinds of merchandize, for con-

venience of carriage; as brandy, oil, sugar, skins, hats,

&c. This word is also used for certain vessels of extra-

ordinary bigness, serving to keep wine for several years.

Tun is also a certain measure for liquids; as wine, oil,

&c. See Measure.
Tun is also a certain weight, whereby the burden of

ships, &c. are estimated. See Ton and Weight.
TUNE, or Tone, in music, that property of sounds

whereby they come under the relation of acute and grave
to one another. See Tone, and Sound.

Sonorous bodies we find differ in tune: 1. According
to the different kinds of matter; thus a wedge of silver

sounds much more acute than a wedge of gold of the

same shape and dimensions, in which case the tones are

proportional to the specific gravity. 2. According to the

different quantities of the same matter in bodies of the

same figure, a solid sphere of brass, one foot diameter,

sounds acuter than one of two feet diameter; in which
case the tunes are proportional to the quantity of matter.

Here then are different tunes connected with different

specific gravities and quantities of matter, as their imme-
diate cause. In effect, the measures of tune are only
"sought in the relations of the motions tbat are the cause of
sound, which are no way so discernable as in vibrations
•f chords.

In the general we find that in two chords, all things
teing equal, except tension, or thickness, or length, the
tunes are different; there must, therefore, be a difference

in the vibrations owing to these different tensions, &c.
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which difference can only be in the velocity of the courses
and recourses of the chords, through the spaces wherein
they move to and again. Now, upon examining the pro-
portion of the velocity, and the things just mentioned,
wherein it depends, it is found, to a demonstration, that
all the vibrations of the same chord arc performed in

equal times. Hence, as the tone of a sound depends on
the nature of these vibrations, whose difference we cart

conceive no otherwise than as having different velocities:

and as the small vibrations of the same chord arc per-

formed in equal times, and it is found true, in fact, that

the sound of any body arising from any individual stroke,

though it grows gradually weaker, yet continues the

same tone from first to last; it follows, that the tone is ne-

cessarily connected with a certain quantity of time, in

making every single vibration; or that a certain number
of vibrations, accomplished in a given time, constitutes a
certain determinate tune; for the more frequent those

vibrations are, the more acute the tone; and, the slower
and fewer they are, the more grave the sound, though
performed in the same space of time; so that any given
note of a tune is made by one certain measure of velocity

of vibrations, that is, such certain courses and recourses
of a chord or string, in such a certain space of time, con-
stitute a determinate tune.

TUNGSTEN, a mineral found in Sweden, of an
opaque white colour and great weight, whence its name
tungsten, or ponderous stone. This ore' was analysed
by Schcele, who found that it was composed of lime and
a peculiar earthy-like substance, which from its proper-
ties he called tungstic acid. The basis of the acid was
found to contain a metal which was named tungsten, and
which was obtained from the acid mixed with charcoal.

Tungsten, called by some of the German chemists

scheelium, is of a greyish-white colour, or rather like

that of iron, and has a good deal of brilliancy.

It is one of the hardest of the metals; for Vauqiielin

and Hecht could scarcely make any impression upon it

with a file. It seems also to be brittle. Its specific

gravity is 17.6. It is therefore the heaviest of the

metals, after gold and platinum.
It requires for fusion a temperature at least equal

to 170° "Wedgewood. It seems to have the proper-

ty of crystallizing on cooling, like all the other metals.

It is not attracted by the magnet.
When heated in an open vessel, it gradually absorbs

oxygen, and it is converted into an oxide. Tungsten
seems capable ofcombining with two di fferent proportions

of oxygen, and of forming two different oxides; tbe

black and the yellow.

The protoxide or black oxide may be obtained by heat-

ing the yellow oxide for some hours in a covered cruci-

ble. The peroxide or yellow oxide, known by the name
of tungstic acid, is found native in wolfram, and may
be obtained from it by boiling three parts of muriatic

acid on one of the wolfram. The acid is to be decanted

off in about half an hour, and allowed to settle. A yel-

low powder gradually precipitates. This powder is to

be dissolved in ammonia, the solution is to be evapora-

ted to dryness, and the dry mass kept for some time in

a red heat: It is then yellow oxide in a state of polity.

This oxide has no taste. It is insoluble in water, but

remains long suspended in that liquid, forming a kind of
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yellow milk, which has no action on vegetable colours.

When heated in a platinum spoon it becomes dark green;

but before the blowpipe on charcoal it acquires a black

colour. It is composed of 80 parts of tungsten ami 20 of

oxygen. Its specific gravity is 6.12.

1. The sulpburet of tungsten is of a blueish black colour,

hard ami capable of crystallizing. Phosphorus is capa-

ble of combining with tungsten; but none of the proper-

lies of the phosphuret have been ascertained.

The simple incombustibies do not seem capable of

uniting with tungsten.

The Elbuyarts alone attempted to combine tungsten

with other metals. I'hey mixed 100 grains of the me-

tals to be alloyed with 50 grains of the ellow oxide of

tungsten and a quantity of charcoal, and heated the

mixture in a crucibe. The result of their experiment is

as follows:

With gold and platinum the tungsten did not combine.

With silver it formed a button of a whitish- brown colour,

something spongy, which with a few strokes with a
hammer extended itself easily, but on continuing them
it split in pieces. This button weighed 142 grains.

With copper it gave a button of a copperish red, which
approached to a dark brown, was spongy, and pretty

ductile, and weighed 133 grains. With crude or cast

iron, of a white quality, it gave a perfect button, the

fracture of which was compact and of a whitish brown
colour: it was hard, harsh, and weighed 137 grains;

and with lead it formed a button of a dull dark brown,

with very little lustre, spongy, very ductile, and splitting

into leaves when hammered: it weighed 127 grains.

The button formed with tin was of a lighter brown
than the last, very spongy, somewhat ductile, and weigh-

ed 138 grains.

That with antimony was of a dark brown colour, shin-

ing, something spongy, harsh, and broke in pieces easi-

ly: it weighed 108 grains.

That of bismuth, presented a fracture, which, when
seen in one light, was of a dark brown colour, with the

lustre of a metal, and in another appeared like earth,

without any lustre; but in both cases an infinity of little

holes could be distinguished over the whole mass. This
button was pretty hard, harsh, and weighed 68 grains.

With manganese it gave a button of a dark blueish-

brown colour and earthy aspect; and on examining the

internal part of it with a lens, it resembled impure dross

of iron; it weighed 107 grains.

TUNGSTIC aciu. The. substance called tungstic

acid by Scheele and Bergman was discovered by Scheele
in 1781. This philosopher obtained it from the tung-
stat of lime, by treating it with nitric acid and ammo-
nia alternately. The acid dissolves the lime, and the
ammonia combines with the tungstic acid. The ammo-
ttiacal solution, when saturated with nitric or muriatic
acid, deposits a white powder, which is the tungstic acid
of Scheele.

This powder has an ac id taste, it reddens vegetable
blues, and is soluble in ^0 parts of boiling water. The De
Luyarts have demonstrated, that this pretended acid is

ft compound of yellow oxide of tungsten, the alkali em-
ployed to dissolve it. and the acid used to precipitate it.

Thus, when prepared according to the above-described
process, it is a compound ol yellow oxide, ammonia, and
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nitric acid. Their conclusions have been more latelj

confirmed by the experiments of Yauquelin and Hccht.

This substance must therefore be erased from the class

of acids, and placed among the salts.

The real acid of tungsten is a yellow powder; the me-
thod of procuring which, and its properties, have been
already described under the denomination of yellow ox-

ide of tungsten. It ought rather, as Yauquelin and
Hecht have properly remarked, to be classed among tho

oxides than the acids; for it is insoluble in water, taste-

less, and has no effect on vegetable blues. It agrees with,

the acids indeed in the property of combining with alka-

lies and earths, and perhaps also with some metallic ox-

ides, and forming with them salts which have been deno-

minated tungstats; but several other metallic oxides,

those of lead, silver, and gold, for instance, possess the

same property. These oxides, therefore, may be called

acids with as much propriety as the yellow oxide of tung

sten.

The affinities of this oxide, as far as they have becft

ascertained, are as follows:

Lime, Soda,
Barytes, Ammonia,
Strontian, Glucina,
Magnesia, Alumina,
Potass, Zirconia.

The manner in which it was produced is evident
tungstic acid is composed of oxygen and tungsten; the
oxygen combined with the carbon, and left the metal in

a state of purity.

TUNICA, a kind of waistcoat or under-garment, ih

use amongst the Romans. They wore it within doors
by itself, and abroad under the gown. The common
people could not afford the toga, and so went in their tu-

nics, whence Horace calls them populus tunicatus. The,
several sorts of the tunic were the palrnata, the angusti-
clavia, and the laticlavia. The first was worn by gene-
rals in a triumph, and perhaps always under the toga
picta; it had its name either from the great breadth of
the clavi, or buttons, equal to the palm of the hand; or
else from the figures of palms embroidered on it. It was
by these three different sorts of tunics, that the three
different orders of the Roman people were distinguished
in habit.

TUNNAGE. See Tonnage.
TUNNY. See Scomrer.
TURBITH, or Turpeth-root. See Convolvulus.
TURBO, the wreath, in zoology, a genus of insects

belonging to the order of vermes tcstacea. The animal
is of the snail kind; the shell consists of one spiral solid
valve, and the aperture is orbicular. There are 166 spe-
cies; of which the most remarkable are, 1. The littorens,
or periwinkle. This is abundant on most rocks far
above low-water mark. The Swedish peasants believe
that when these shells creep high up the rocks, they in-
dicate a storm from the south. They are eaten by the
poor people in most parts of this kingdom. Young lob-
sters are said to take up their lodging in the empty shells
of these animals, which has given occasion to anotion
that periwinkles are changed into lobsters. But we an
prebend the mistake to have originated from the circmn
stance of the cancer diogenes, or soldier-crab, which is
a kind ol small lobster or shrimp, naturally naked, yv^ej*
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takes shelter in the cast shells of harbinatcd shell-fish.

£. The clathrus, or bat-bed wreath, has a taper shell of

eight spires, distinguished by elevated divisions, running
from the aperture to the apex. There is a variety pel-

lucid, with very thin edges. It is analogous to that cu-

rious and expensive shell, the wentle-trap. See Plate

CXXXVIII. Nat. Hist. fig. 411.

TUKBOT. See Pleuronectes.
TL'RDUS, the thrush, a genus of birds belonging to

the order of passcres. The bill is straight, bending to-

wards the point, and slightly notched near the end of the

upper mandible. The nostrils are oval, half covered with

a membrane; the corners of the mouth are furnished with

a few slender hairs, and the tongue is slightly jagged
at the end. There are 136 species, of which seven are

British, the viscivorus, pilaris, iliacus, musicus, roseus,

morula, and torquatus.

1. Uhe viscivorus, or missel, is the largest of the ge-

nus. Its length is eleven inches; its breadth sixteen and
a half. The bill is shorter and thicker than that of other

thrushes, dusky, except the base of the lower mandible,

which is yellow. The irides are hazel. Head, back,

and lesser coverts of the wings, are of a deep olive-

brown. The lower part of the back is tinged with yel-

low. The lowest order of lesser coverts, and the great

coverts, are brown, the first tipped with white, the last

hoth tipped and edged with the same colour. The inner

coverts of the wings white. The tail is brown; the three

outermost feathers tipped with white. The cheeks and
throat are mottled with brown and white; the breast and
belly are whitish yellow, marked with large spots of

black; the legs are yellow. These birds build their nests

in bushes, or on the side of some tree, and lay four or

five eggs: their note of anger or fear is very harsh, be-

tween a chatter and shriek. Its song, however, is very
fine; which it begins sitting on the summit of a high tree,

very early in the spring, often with the new year, in

blowing showery weather, which makes the inhabitants

of Hampshire call it the storm-cock. It feeds on insects,

holly and misseltoe berries, wich are the food of all the

thrush kind: in severe snowy weather, when there is a
failure of their usual diet, they are observed to scratch

out of the banks of hedges the root of arum, or the cuc-

koo-pint; this is remarkably warm and pungent, and a
provision suitable to the season.

2. The pilaris, or fieldfare, is in length ten inches, in

breadth seventeen. The head is ash-coloured inclining

to olive, and spotted with black; the back and greater

coverts of the wings of a fine deep chesnut; the tail is

black; the lower parts of the two middle- most feathers,

and the interior upper sides of the outmost feathers, ex-

cepted: the first being ash-coloured, the latter white.

The legs are black; the talons very strong. This bird

passes the summer in the northern parts of Europe; also

in Lower Austria. It breeds in the largest trees: feeds

on berries of all kinds, and is very fond of those of the

juniper. Fieldfares visit our islands in great flocks about
Michaelmas, and leave us the latter end of February or
the beginning of March.
These birds and the redwings were the turdi of the

Romans, which they fattened with crumbs of figs and
bread mixed together. Varro informs us that they were
birds of passage, coming in autumn, and departing in

the spring. The must have been taken in great numbers;
for, according to Varro (lib. 3. c. 5.), they were kept by
thousands together in their fattening aviaries. They do
not arrive in France till the beginning of December.

3. The musicus, or throstle, is in length nine inches
in breadth thirteen and a half. In colour it so nearly
resembles the missel-thrush, that no other remark need to
be added, but that it is less, and that the inner coverts
of the wings are yellow. The throstle is the finest of
our singing birds, not only for the sweetness and varie-
ty of its notes, but for the long continuance of its harmo-
ny; for it obliges us with its song for near three parts of
the year. Like the missel-bird, it delivers its music from
the top of some high tree; but to form its nest descends
to some low bush or thicket: the nest is made of earth
moss and straw, and the inside is curiously plaistered
with clay, or rather clay and cow dung mixed. It lays
five or six eggs, of a pale blueish-green, marked with
dusky spots.

4. The iliacus, or redwing, has a very near resemblance
to the throstle; but is less: their colours are much the

same; only the sides under the wings and the inner co-

verts in this are of a reddish orange, in the throstle yel-

low; above each eye is a line of yellowish white, begin-
ning at the bill and passing towards the hind part of the

head. These birds appear in Great Britain a few days
before the fieldfare; they come in flocks, and from the

same countries as the latter. With us they have only a
disagreeable piping note; but in Sweden, during the

spring, they sing very finely, perching on the top of

some tree among the forests of maples. They build their

nests in hedges, and lay six blueish-green eggs spotted
with black.

5. The merula, orblackbird; when the male hasattain-
ed its full age, it is of a fine deep black, and the bill of a

bright yellow; the edges of the eyelids yellow. When
young, the bill is dusky, and the plumage of a rusty

black, so that they are not to be distinguished from the

females; but at the age ofone year they attain their pro-

per colour. This bird is of a very retired and solitary

nature, and frequents hedges and thickets, in which it

builds earlier than any other bird; the nest is formed of

moss, dead grass, fibres, &c. lined and plaistered with
clay, and that again covered with hay or small straw.
It lays four or five eggs of a dusky green colour, mark-
ed with irregular spots. The note of the male is ex-

tremely fine, but too loud for any place except the woods;
it begins to sing early in the spring, continues its music
part of the summer, desists in the moulting season, but

resumes it for some time in September and the winter
months.

6. The torquatus, or ring-ouzel, is superior in size

to the blackbird; the length is eleven inches, breadth se-

venteen. The bill in some is wholly black, in others the

upper half is yellow; on each side the mouth are a few
bristles; the head and whole upper part of the body are

dusky, edged with pale brown: the quill-feathers and the

tail are black. The coverts of the wings, the upper part

of the breast, and the belly, are dusky, slightly edged
with ash-colour. The middle of the breast is adorned
with a white crescent, the horns of which point to the

hind part of the neck. In some birds this is of a pure

white, in others of a dirty hue. In the females and in



T U R T U|R

young birds this mark is wanting, which gave occasion

to some naturalists to form two species of them. The

rine-ouzel inhabits the Highland hills, the north of

England, and the mountains of Wales. They are also

found to breed in Dartmoor, in Devonshire, and iu

banks on the sides of streams. The places of their re-

treat are not known. In Scotland and Wales they breed

in the bills, but descend to the lower parts to feed on the

berries of the mountain-ash. They migrate in France

at the latter season; and appear in small fl >cks about

Monthard in Burgundy, in the beginning of October,

but seldom stay above two or three weeks.

To these we shall add the description of the orpheus,

or mocking thrush, which is a native of America. It is

about the size of a thrush, of a white and grey colour,

and a reddish bill. It is possessed not only of its own
natural notes, which are musical and solemn, but it can

assume the tone of every other animal in the wood, from

the wolf to the raven. It seems even to sport itself in

leading them astray. It will at one time allure the les-

ser birds with the call of their males, and then terrify

them when they come near with the screams of the eagle.

There is no bird in the forest but it can mimick; and
there is none that it has not at times deceived by its call.

But, unlike such as we usually see famed for mimicking
with us, and who have no particular merit of their own,
the mock bird is ever sure to please when it is most it-

self. At those times it usually frequents the houses of

the American planters; and sitting all night on the chim-

ney-top, pours forth the sweetest and the most various

notes of any bird whatever. It would seem, if accounts

are true, that the deficiency of most other song-birds in

that country is made up by this bird alone. They often

build their nests in the fruit-trees about houses, feed upon

berries and other fruits, and are easily rendered domes-
tic. See Plate CXXXV1II. Nat. Hist. fig. 412.

TURIONES, among herbalists, denotes the first

young tender shoots, which plants annually put forth.

TURKEY. See Meleagris.
TURMERIC. Sec Curcuma.
TURNAMENT, or Tournament, a martial sport,

or exercise, which the ancient cavaliers used to perforin

to show their bravery and address.

TURNERA, a genus of the pentandria trigynia class

of plants, the flower of which consists of five petals ob-

ver^ely cordated, and sharp-pointed; the fruit is an oval,

unilocular capsule, containing a great many oblong and
obtuse seeds. There are nine species.

TURNING, the art of forming hard bodies, as wood,
ivory, or iron, into a round or oval shape, by means of a
machine called a lathe. This art was well known to the

ancients, and seems to have been carried by them to a
very great degree of perfection; at least, if we believe the

testimony ofPliny and several other authors, who tell us,

that those precious vases enriched with figures in half-

relief, which still adorn our cabinets, were turned on the
lathe. See Lathe.
The art of turning is of considerable importance, as it

contributes essentially to the perfection of many other
arts. The architect uses it for many ornaments, both
within and without highly finished houses. The mathe-
matician, the astronomer, and the natural philosopher,

have recourso to it, not only to embellish their instru-

ments, but also to give them the necessary dimension and

precision. In short, it is an art absolutely necessary to

the goldsmith, the watchmaker, the joiner, and the smith.

Turning is performed by the lathe, of which there

various kinds, and several instruments, as gouges, chi-

sels, drills, formers, and screw-tales, used for cutting

what is to be turned into its proper form as the lathe,

turns round. See Plate LXX1I. Miscel. fig. 131; and
Plate Lamp, LXXV. &c. fig. 6. &c.

The lathe should be fixed in a place very well lighted;

it should be immoveable, and neither too high nor too

low. The puppets should neither be so low as to oblige

the workman to stoop in order to see his work properly,

nor so high that the little chips, which he is continually

driving off, should come into his eyes.

The piece to be turned should be rounded, (if it is

wood) before it is put on the lathe, either with a small

hatchet made for the purpose, or with a plane, or with a

file; fixing it in a vice, and shaving it down till it is eve-

ry where almost of an equal thickness, and leaving it a

little larger than it is intended to be when finished off.

Before putting it on the lathe, it is also necessary to find

the centre of its two end surfaces, and that they should be

exactly opposite to each other, that w hen the points of
the puppets are applied to them, and the piece is turned
round, no side may belly out more than another. To
find these two centres, lay the piece of wood to be turn-
ed upon a plank; open a pair of compasses to almost half
the thickness of the piece, fix one of the legs in the
plank, and let the point of the other touch one of the
ends of the piece, brought into the same plane with the
plank on which the compasses are fixed, and very near
the fixed leg. Describe four arches on that end at equal
distances from each other, at the circumference of the
end,-but intersecting one another within; the point of in-
tersection is the centre of the end. In the same manner
must the centre of the other end be found. After finding
the two centres, make a small hole at each of them, into
which insert the points of the puppets, and fix the piece
so firmly as not to be shaken out, and yet loose enough
to turn round without difficulty.

The piece being thus fixed, it is necessary in the next
place to adjusl the cord, by making it pass twice round
the piece, and in such a manner, that the two ends of the
cord, both that which is fixed to the spang and to the
footboard, come off on the side on which the turner
stands, that the piece may move against the edge of the
cutting-tool and be turned. If the lathe is moved by a
wheel, the manner of adjusting the cord needs no direc-
tion.

If the workman does not chuse to be at the trouble to
find the two centres of the piece in the manner described
above, let him lay, as nearly as he can, the centre of one
end upon the point of the left hand puppet, and then let
him push forward the right hand puppet, striking it with
a mallet till its point is as near as can be in the centre of
the other end of the piece; and then fixing the right hand
puppet by a gentle blow of the mallet on the key, let
him turn round the piece to sec by the eye if the centres
have been properly found. If any part of it bellies out
let him strike that part gently with the mallet till it goes
properly; then let him strike, one of the puppets pretty
smartly to drive the points iuto the piece, and afterwards
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fix the puppet by sinking the key. If the workman can-

not judge by the eye whether the piece is turning pro-
perly round its centres or not, he should apply gently the

point of an instrument called a triangular graver, lean-

ing it on the rest, and it will mark by a line -.he place

where the piece is out of its centre; and by striking upon
this line with a mallet, the piece can easily be placed

properly. The rest, of which we have just spoken,
ought to be placed upon the two arms of the lathe, and
fixed with screws as near the piece as the workman
pleases.

The piece being fixed between the two points of the

puppets, the cord udjusted, and the rest fixed as near
the work as possible without touching it; the workman
is now to take a gouge of a proper size in his left hand,
and hold it by the handle a little inclined, keeping the

back of the hand lowermost. With his right hand, the

back of which is to be turned upwards, he is to grasp it

near the end on this side of the rest; then leaning the
gouge on the rest, he is to present the edge of it a little

higher than the horizontal diameter of the piece, so as

to form a kind of tangent to its circumference; then put-

ting the right foot on the footboard, and turning round
the wheel, and holding the gouge firmly on the rest, the

piece will be cut neatly. In the same manner are the

chisels, formers, and other instruments to be used, tak-

ing care that the wood shall be cut equally, and tbat the

instrument shall not be pushed improperly, sometimes
stronger than at others; and taking care also, that the

instrument used does not follow the work, but that it is

fcept firmly in the hand without yielding.

The young turner ought to endeavour to acquirefthe
management of the gouge and the chisel, which are the

instruments by far the most frequently used, and the

most necessary in this art; by them, almost entirely, are

the soft woods turned; as for hard woods and other

things, as box, ebony, horn, ivory, and the metals, they

are hardly ever turned except by shaving off. In that

case gravers are to be used with square, round, or tri-

angular mouths. They should be held horizontally while
applied to the wood, and not obliquely as directed for

the gouge and the chisel.

After the work is completely turned, it is next to be
polished, and this cannot be done with the instruments
lutherto mentioned. Soft woods, as pear-tree, hazel,

and maple, ought to be polished with shark-skin or
Dutch rushes. There are different species of sharks;

some of which have a greyish, others a reddish skin.

Shark-skin is always the better to be a good deal used;

at first it is too rough for .polishing. The Dutch rush

is the equisetum hyemale of Linnaeus, which grows in

moist places among mountains. It is remarkable for

Jiaving flinty particles in the substance of its leaves,

which render it so useful in polishing. It has a naked,

simple, and round stem, about the thickness of a writing-

pen. The oldest plants are the best. Before using

them they should be moistened a little, otherwise they
break in pieces almost immediately, and render it ex-
ceedingly difficult to polish with them. They are par-
ticularly proper for smoothing hard woods, as box,

li ,)!um-vitap, ebony, &c. After having cleaned up the
piece well, it should be rubbed gently either wiih wax or
©live-oil,, then wi

t
ped clean and rubbed witk its 0W4 ras-

pings or with arloth a little worn. Ivory, horn, silver,

and brass, are polished with pumice-stone finely pound-
ed and put upon leather or a linen cloth a little moisten-
ed: with this the piece is rubbed as it turns round in the

lathe; and to prevent any dirt from adhering to any part

of it, every now and then it is rubbed gently with a

small brush dipt into water. To polish very finely, the

workmen make use of tripoli, and afterwards of putty

or calx of tin. Iron and steel are polished with very

fine powder of emery; this is mixed with oil, and put be-

tween two pieces of very tender wood, and then the

iron is rubbed with it. Tin and silver are polished with

a burnisher, and that kind of red stone called in France
sanguine dune. They may he polished also with putty,

putting it dry on shammy-skin or with the palm of the

hand.

To succeed in turning iron, it is necessary to have a
lathe exceedingly strong in all its parts, and exceedingly

well fixed. The puppets should be short, and the rest

well fixed very near the work; the back of the rest

should be two or three lines lower than the iron to be

turned.

The lathe and other instruments being prepared, it is

necessary to determine the length and thickness of the

iron to be turned according to the design which is to be

executed, and to make a model of it in wood a little

thicker than it ought to be; then one exactly like this is

to be forged of the best iron that can be procured; that

is, it must not be new, but well prepared and well bea-

ten with hammers; it must have no flaws, nor cracks,

nor pimples. New iron, which has not been well beaten

often contains round drops of cast iron, called by the

workmen grains, which blunt the edges of the gouges,

chisels, and other instruments used for cutting; break

them, or make them slide. The iron being forged ac-

cording to the model, it should be annealed, that is,

heated red-hot, and allowed to cool slowly on the coals

till the fire goes out of jtself. Some people, to soften

the iron; cover it over with clay and allow it to cool.

The iron cylinder being thus made, it is next to be put

upon the lathe, finding the centres as formerly directed,

and boring a small hole in them that the iron may not es-

cape from the points

The. points should be oiled from time to time to pre-

vent their being excessively healed ami spoiled while the

iron is turning. A crotchet is then to be applied to the

iron to be turned a little above its centre, pretty geiuly,

and by this means the inequalities of tliv- cylinder will be

taken off. Other instruments are then to be applied to

mould the iron according to the model; and whenever
any of them grow hot. they are to be plunged into a ba-

son of water lying beside the workman. If the iron, af-

ter being properly turned, is to be bored like a gun bar-

rel, one of the fpuppcts is to be removed, and another

substituted in its place, having a square hole through it,

into which the collar of the iron is to be fixed firmly, so

as not to shake; then borers are to be applied, like those

which locksmiths use to bore keys; and beginning with

a small one. and afterwards taking larger ones, the hole

is to be made as wide and deep as necessary; great care

must be taken to hold the borers firm to the rest, other-

wise there is a danger of not boring the hole straight.

The borer must be withdrawn from time to time to oil it
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and to clean the hole. Since it is difficult to'make a hole

quite round with borers alone, it is necessary to have al-

so an instrument a good deal smaller than the hide, one

of the sides of which is sharp, very well tempered, and a

little hollow in the middle. This instrument being fixed

in a pretty long handle, is to be applied with steadiness

to the inner surface of the hole, and it will entirely re-

move every inequality that may have been there before

its application.

For turning ovals, a lathe of somewhat a different

construction is used. The axis or spindle, having on it

the pully over which the band-cord passes for turning

the lathe, is fixed between the two puppets so as to turn

round easily; one end of it passes through one of the

puppets, and to it is firmly fixed a circular plate of brass,

so that it turns round along with the spindle. Upon
this plate two brazen segments of circles are fastened,

the c in umferencee of which correspond to the circum-

ference of the plate; their chords are parallel, and equal-

ly distant from the centre of the plate, so that they leave

a distance between them. They have a groove in each

of them; in these grooves another plate is placed, which
axactly fills up the space between the two grooves, but is

shorter than the diameter of the larger circular plate on
which it is laid. This plate is madeto slide in the grooves.

To its centre is annexed a short spindle, on which the

piece of wood to be turned is fixed. "When the lathe is

set a going, the circular plate moves round, and carries

the piece along with it; the plate of brass on which the

piece is fixed, being fixed loosely in the grooves already
described, slides down a little every time that the

grooves become perpendicular to the floor (and there are

particular contrivances to prevent it from sliding down
too far); and by these two motions combined (the circular

one ofthe large plate, and the straight one of the small,)

the circumference of the piece of wood to be turned neces-

sarily describes an oval; and gouges or other tools being

applied in the usual manner, supported on the rest, it is

cut into an oval accordingly. The small plate may be

made to slide either more or less in the grooves; and by
this contrivance the transverse diameter of the oval, or
rather ellipse, may be made longer or shorter at plea-

sure. Another, and still simpler method if possible, of

turning ovals, is this: Take two ovals of metal, exactly

of the size of the oval which you in'cnd to make: fix them
firmly on the spindle of the lathe, so as to turn round
with it; fix between them the wood to be turned, and then
it is easy, by the help of chisels and other tools, to cut

it, as the lathe goes, into exactly the figure of the ex-

ternal ovals. Or an oval may be formed by placing the

Wood, or whatever is to receive that shape, obliquely on
the lathe. There are several other ingenious methods
of turning, but our bounds do not permit us to enter up-
on hem. We shall therefore conclude this article with a
number of receipts, which vwvy turner ought to know.
l.The method of moulding boxes both of shell and

horn. In the first place, form a proper mould, which
much consist of two pieces, viz. of a circle about half an
inch thick, which should slope a little in order to dr w
out the moulded shell the more easily; and a ring fitted

to the outside of the circle, so that both together make
the shape of a box. These two pieces being adjusted, it

is necessary to round the shell to be moulded of such a
oii. in. 97

size, that when moulded, it will be a little higher thau

the ring of the mould, that there may be no deficiency.

The mould is then to be put into a press on a plate of

iron, exactly under the screw of the press, put then the

shell upon the circle of the mould, so that its centre also

is exactly opposite to the screw of the press; then take

a piece of wood formed into a truncated cone, and not

so thick as the diameter of the circle of the mould, nor so

deep as the ring; then put a plate of iron above the cone,

and screw down the press gently and cautiously till the

whole is well fixed; then plunge the whole into a caul-

dron of boiling water placed above a fire. In eight or

ten minutes the shell or horn will begin to soften; screw
the press a little firmer that the wooden cone may sink

into the softened shell: repeat this from time to time till

the cone is quite sunk in the mould; then take out the

press and plunge it into cold water. When it is cold,

take the box now formed out of the mould, and put into

the inside of it a new mould of tin exactly of the form
you wish the inside of the box to be; do the same with

the outside, put it again into the press, and plunge it in-

to boiling water; screw the press gradually till the box
is fashioned as you desire.

2. Method of preparing green wood so that it will not
split in the turning. Having cut your wood into pieces

of a proper size, put it into a vessel full of a ley made
with wood ashes. Boil it there about an hourj then,

taking the cauldron off the fire, allow the ley to cool;

then take out the wood and dry it in the shade.

3. Method of giving an ebony-black to hard and fine
woods. After forming the wood into the destined figure,
rub it with equa fortis a little diluted. Small threads of
wood will rise in the drying, which you will rub off with
pumice-stone. Repeat this process again, and then rub
the wood with the following composition: Put into a
glazed earthen vessel a pint of strong winegar, two oun-
ces of fine iron-filings, and half a pound of pounded
galls, and allow them to infuse for three or four hours
on hot cinders. At the end of this time augment the
fire, and pour in the vessel four ounces of copperas (sul-
phatofiron), and a chopin of water having half an
ounce of borax and as much indigo dissolved in it; and
make the whole boil till a froth rises. Rub several
layers of this upon your wood; and, when it is dry, po-
lish it with leather on which you have put a little tri-
poli.

4. Method of giving to plum-tree the colour of Bra-
zil wood. Slack lime with urine, and bedaub the wood
over with it while it is hot; allow it to dry; then take off
the coat of lime, and rub it with chamois-skin well oiled.
Or, steep your wood in water having a quantity of alum*
dissolved in it, five or six hours, kept lukewarm during
anight; and when it is dry, rub it, as before directed
with chamois-skin well oiled.

5. Method of giving a fine black colour to wood. Steep
your wood f.>r two or three days in lukewarm water in
which a little alum has been dissolved; then nut a haiH
ful of logwood, cut small, into a pint of water, and boil itdown to less than half a pint. If you the n add a little
indigo, the colour will be more be Spread a
layer of this liquor quite hot on your wood w"ith a pencil
which will give it a viokt-coluur. When it is dry)
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spread on another layer; dry it again, and give it a

third; then boil vcrdegris at discretion in its own vine-

gas, and spread a layer of it on your wood; when it is

dry, rob it with a brush, and then with oiled chamois-

skin. This gives a fine black, and imitates perfectly

the colour of ebony.
6. Method of (leaning and whitening bones before

using them. Having taken off with a saw the useless

ends of the bones, make a strong ley of ashes and quick-

lime, and into a pailful of this ley put four ounces of

alum, and boil the bones in it for an hour; then take the

vessel containing the ley off the fire, and let it cool; then

take out the bones and dry them in the shade.

7. Method of soldering shells. Clean the two sides

of the shells which you wish to join together; then, hav-

ing joined them, wrap them up in linen folded double

and well moistened; then heat two plates of iron pretty

hot, that they may keep their heat for some time; and
putting your shells rolled up between them under a press,

which you must screw very tight, leave them there till

the whole is cold, and they will be soldered. If you do
not succeed the first time, repeat the process.

8. Method of moulding shells. Put six pints of water

into a kettle; add to it an ounce of olive or other oil;

make the water boil; then put in your shell, and it will

grow soft. Take it out, and put it into a mould under

a press, and it will take the figure you want. This must

be done quickly; for if the shell cools ever so little, the

process will fail. It will not require much pressure.

9. Method of tinging bones and ivory red. Boil shav-

ings of scarlet cloth in water. When it begins to boil,

throw in a quarter of a pound of ashes made from the

dregs of wine, which will extract the colour: then throw
in a little rock alum to clear it, and pass the water

through a linen cloth. Steep your ivory or bone in aqua
fortis, and put it into the water. If you wish to leave,

white spots, cover the places destined for them with

wax.
10. To tinge ivory black. Steep the ivory during

five or six days in water of galls, with ashes made with

dried dregs of wine and arsenic; then give it two or three

layers of the same black with which plum tree is black-

ened in order to imitate ebony. Or dissolve silver in

aqua fortis, and put into it a little rose water. Rub the

ivory with this, and allow it to dry in the sun.

11. Method of hardening wood to make pulleys. Af-

ter finishing the pulley, boil it seven or eight minutes in

olive oil, and it will become as hard as copper.

12. To make Chinese varnish. Take of gum-lac in

grains four ounces; put it into a strong bottle with a

pound of good spirit of wine, and add about the bulk of

a hazel-nut of camphor. Allow them to mix in summer
in the sun, or in winter on hot embers for twenty-four

hours, shaking the bottle from time to time. Pass the

whole through a line cloth, and throw away what, re-

mains upon it. Then let it settle for twenty-four hours,

and you will find a clear part in the upper part of the

h M«, which you must separate gently and put in to an-

other vial, and the remains will serve for the first layers.

TURNPIKE. a gate set up acmss a road, watched by
an officer for the purpose, in order to stop travellers,

waggons, coaches. &c. to take toil of them towards re-

jpainng or keeping the roads in repair.

&

Justices of the peace, and other commissioners, are
Authorised to appoint surveyors of the roads, and collec-

tors of toll. In case any persons shall drive horses or
other cattle through grounds adjoining to the highways,
thereby to avoid the toll, they are liable to forfeit IDs.

Likewise if any one assuHs a collector of the tolls, or by
force passes through a turnpike-gate without paying, he
forfeits 51. leviable by justices of peace; and maliciously

pulling down a turnpike is deemed felony, &c. It is also

enacted, that 20.?. shall be paid for every hundred that

a carriage with its loading weighs above 6000 pounds
weight, and that engines may be set up at turnpikes for

weighing such carriages.

TURPENTINE. See Pinus, and Resins.
TURRiE, a genus of plants of the class and order dc-

candria monogynia. The calyx is one-leafed, bell-shap-

ed, five toothed, very small, permanent. There are live

species, shrubs of the East Indies.

TURRITIS, tower mustard, a genus of the tetrady-

namia siliquosa class of plants, with a tetrapetalous cruci-

form flower: its fr uit is an extremely long pod, contain-

ing numerous seeds. There are eight species.

TUSCAN ORDER. See Architecture.
TUSSILAGO, colfs-foot, a genus of plants of the class

syngenesia, and order polygamia su peril ua; and in the

natural system ranging under the 49th order, composite.
The receptacle is naked; the pappus simple; the scales

of the calyx equal, of the same height as the disk, and
somewhat membranaceous. There are fourteen species,

three of which are indigenous to Britain, the farfara, liy-

brida, and petasites. The farfara, or common colt's- foot,

grows plentifully on the banks of rivulets, or in moist and

clayey soils. The leaves were formerly smoked in the

manner of tobacco, and a syrup or decoction of them and

the flowers stands recommended in coughs and other dis-

orders of the breast and lungs. It seems now to be al-

most entirely rejected. The downy substance under the

leaves, boiled in a lixivimwith a little saltpetre, makes
excellent tinder. The petasites, or common butter-bur,

is frequent in wet meadows, and by the sides of rivers. Its

leaves are the largest of any plant in Great Britain, and •

in heavy rains afford a seasonable shelter to pultry and

other small animals. The root dug up in the spring is

resinous and aromatic.

TUTOR, in the civil law, is one chosen to look to tlic

person and estate of children left by their fathers and

mothers in their minority. A person nominated tutor

either by testament, or by the relations of the minor, is

to decline that office if he has five children alive, if he

has any other considerable tutorage, if he is under twen-

ty-five years of age, if he is a priest, or a regent in an

university, or if he has any law-suit with the minors, kc.

The marriage of a pupil, without the consent of his tutor,

is invalid. Tutors may do any thing for their pupils,

but nothing against them; and the same laws which put

them under a necessity of preserving the interest of the

minors, put them under an incapacity of hurting tbem.

Tutor, is also used in our universities for a member
of some college or hall, who takes on him the instruction

of some young students in the arts or facilities.

TUTORAGE, tutela. in the civil Jaw, a term equiva-

lent to guardianship IB the common law, signifying an of-
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fice imposed on any one to take care of the effects of one

or move minora. See Guardian, and Tutor.

By the Roman law, there arc three kinds of tutorage;

testamentary, which is appointed hy the father's testa-

ment; legal, which is given hy the law to the nearest re-

lation; and dative, which is appointed by he magistrate.

But in all customary provinces, all tutorages are dative

and elective; and though the father has hy testament no-

minated the next relation to his pupil, yet is not that no-

mination of any force, unless the choice is confirmed by

that of the magistrate, &c. By the Roman law, tutorage

expires at fourteen years of age.

TUTTY. Sec Zinc.

TWA-NIGHT GESTE, among our ancestors, was a

guest that staid at an inn a second night, for whom the

host was not answerable for any injury done by him, as he

was in case of a third night-awn hynde.

TWELF-H1NDI, among the English Saxons, was

where every person was valued at a certain price: and if

any injury was done either to a person or his goods, a

pecuniary mulct was imposed, and paid in satisfaction of

that injury, according to the worth and quality of that

person to whom it was done, in which case such as were
worth 1200 shillings were called twelf-hindi; and if an

injury was done to such persons, satisfaction was to be

made accordingly.

TWI-IUNDJ, among our Saxon ancestors, were per-

sons valued at 2U0s. These men were, of the lowest de-

gree, and if such were killed, the mulct was 30s. See

TWELF HINDI.
TWILIGHT. See Astronomy.
TYCHONIC SYSTEM or Hypothesis, an order or

arrangement of the heavenly bodies, of an intermediate

nature between the Coperniean and Ptolemaic, or par-

ticipating alike of them both.

This system had its name and original from Tycho
Brahe, a nobleman of Denmark who lived in the latter

part of the 17th century. This philosopher, though he

approved of the Coperniean system, yet could not recon-

cile himself to the motion of the earth; and being on the

other hand convinced the 1' oleroaic scheme could not be
true, he contrived one different from either. In this the

earth has no motion allowed it, but the annual and diur-

nal phenomena are solved by the motion of the sun about
the earth, as in the Ptolemaic scheme; and those of Mer-
cury and Venus are solved by this contrivance, though
not in the same manner, nor so simply and .naturally, as

in the Coperniean system. The Tychonic system then
supposed the earth in the centre of the world, that is, of
the firmanent of stars, and also of the orbits of the sun
and moon; but at the same time it made the sun the centre
of the planetary motions, viz. of the orbits of Mercury,
Venus, Mars, Jupiter and Saturn. Thus the sun with
all its planets, was made to revolve about the earth once
a year, to solve the phenomena arising from the annual
motion, and every twenty four hours, to account for those
of the diurnal motion. But this hypothesis is so mon-
strously absurd, ami contrary to the great simplicity of
nature, and, in some i even contradictory to ap-
pearances, that it obtained but little credit, and soon gave

o t!i>* CoperuM an s stem.
Alter this scheme had been proposed for some time, it

icceived a correction by allowing the earth a motion about

its axis to account for the diurnal phenomena of the hea-

vens; and so this came to be called the semi-tychonic sys-

tem. But this was still void of the truth, and encumbered

with such hypotheses as the true mathematician and the

genuine philosopher could never relish.

TYLE. See Tile.

TYMPANUM, or Tympan, in mechanics, a kind of

wheel placed round an axis or cylindrical beam, on the

top of which arc two levers or fixed staves, for the more
easy turning the axis, in order to raise a weight required.

The tympanum is much the same with the peritrochium,

but tliat the cylinder of the axis of the peritrochium is much
shorter, and less than the cylinder of the tympanum.
Tympanum of a machine, is also used for a hollow-

wheel, wherein one or more people, or other animals, walk
to turn it; sue!) as that of some cranes, calenders, &c.
TYPE, a copy, image, or resemblance of some model.

This word is much used amongdivin.es, to signify a sym-
bol, sign, or figure of something to come.
Type, among letter-founders and printers, the same

with letter.

Types for printing. In the business ofcutting, cast-

ing, &c. letters for printing, the letter-cutter must be pro-
vided with a vice, hand-vice, hammers, and files of all

sorts for watch-makers' use; as also gravers andsculp-
tcrs of all sorts, and an oil-stone, &c. suitable and sizea-
ble to the several letters, to be cut: a flat gage made of
box to hold a rod of steel, or the body of a mould, &c*
exactly perpendicular to the flat of the using file: a slid-
ing-gage, whose use is to measure and set off distances
between the shoulder and the tooth, and to mark it off
from the end, or from the edge of the work; a face-gage,
which is a square notch cut with a file into the edge of a
thin plate of steel, iron, or brass, of the thickness of a piece
of common tin, whose use is to proportion the face of each
sort of letter, viz. long letters, ascending letters, and short
letters. So there must be three gages, and the gage for
the long letters is the length of the whole body supposed
to be divided into 42 equal parts. The gage'for the as-
cending letters Roman and Italic is *

, or 30 parts of 42, and
SS parts for the English face. The gage for the short
letters is £, or 18 parts of 42 of the whole body for the
Roman and Italic, and 22 parts for the English face.
The Italic and other standing gages arc to measure the

scope of the Italic stems, by applying the top and bottom
of the gage to the top and bottom lines of the letters, and
the other side of the gage to the stem; for s hen the letter
complies with these three sides of that gage, it has its
true shape.

The next care of the letter-cutter is to prepare good
steeljpum lies, well tempered, and quite free from all vmn
of iron; on the face of vhich he draws or marks the exact
shape of the letter with pen and ink if (he letter is large,
or with a smooth blunted point of a needle it it is smalli
and then with sizeable and proper-shaped and pointed
gravers and sculpiers, digs or sculps out the steel between
the strokes or marks so made on the face of the punch
and leaves the marks standing on the face. Havine well
shaped the inside strokes of his 1-iter, he deepens the hoi

'

lows with the same tools; for, if a letter is not deep in
proportion to its width, it will, when used at press, print
black, and be good lor nothing. This work is general-
ly regulated by the CeptJi f ^ 60uutel. £ j^
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he works the outside with proper ftlos till it is fit for the
matrice.

But before we proceed to the sinking and justifying of

the matrices, we must provide a mould to justify them by,
of which there are draughts in Plate CXXXV. Miscel.
iig. I*, 2*. Every mould is composed of an upper and
an under part. The under part is delineated in fig, 1*.

The upper part is marked fig. 2*. and is in all respects
made like the under part excepting the stool behind, and
the how or spring also behind; and excepting a small
roundish wire between the body and carriage, near the
break, where the under part has a small rounding groove
made in the body. This wire, or rather half wire, in the
upper part, makes the nick in the shank of the letter,

when part of it is received into the groove in the under
part. These two parts are so exactly fitted and gaged
into one another (viz. the male gage marked c in fig. 2*
into the female mark d g in fig. I*) that when the upper
part of the mould is properly placed on, and in the under
part of the mould, both together make the entire mould,
and may be slid backwards for use so far, till the edge of
either of the bodies on the middle of either carriage comes
just to the edge of the female gages cut in each carriage:
and they may be slid forward so far, till the bodies on
either carriage touch each other; and the sliding of these
two parts of the mould backwards makes the shank of
the letter thicker, because the bodies on each part stand
wider asunder; and the sliding them forwards makes the
shank of the letter thinner, because the bodies on each
part of the mould stand closer together. The parts of
the mould are as follow: viz. a, The carriage, b, The
body. c,The male gage, d e,The mouth piece, f, The
register, g, The female gage, h h, The hag. a a a a,
The bottom plate, b b b, The wood on which the bottom
plate lies, c c c, The mouth, dd, The throat, e d d,
The pallet. /, The nick, g g, The stool, h h, The
spring or bow.
Then the mould must be justified, and first the foun-

der justifies the body, by casting about 20 proofs or sam-
ples of letters; which are set up in a composing stick,
with all their nicks towards the right hand; and then, by
comparing these with the pattern letters, set up in the
same manner, he finds the exact measure of the body to
be cast. He also tries if the two sides of the body are
parallel, or that the body is no bigger at the head than
at the foot, by taking half the number of his proofs and
turning them with their heads to the feet of the other
half; and if then the heads and the feet are found exactly
even upon each other, and neither to drive out nor get
in, the two sides may be pronounced parallel. He
farther tries whether the two side.* of the thickness of
the letter are parallel, by first setting his proofs in the
composing stick with their nicks upwards and then turn-
ing one half with their heads to the feet of the other half;

and if the heads and feet lie exactly upon each other, and
neither drive out nor get in the two sides of the thick-
Mess are parallel.

The mould thus justified, the next business is to pre-
pare the matrices. A matrice is a piece of brass or cop-
per, of about an inch and a half long, and of a thickness
in proportion to the size of the letter it is to contain. In
this metal is sunk the face of the letter intended to be
cast, by stnkiug the letter-punch about the depth of an

n. After this, the sides and face of the matrice must be
justified and cleared with files, of all bunchings made by
sinking the punch.
Every thing thus prepared, it is brought to the fur-

nace; which is built of brick upright with foursquare
sides, and a stone on the top, in which stone is a wide
round hole lor the pan to stand in. A foundry of any
consequence has several of these furnaces in it.

As to the metal of which the types are to be cast, this
in extensive foun fries, is always prepared in large quan-
tities; but cast into small bars of about 20 pounds weight
te be delivered out to the workmen as occasion requires!
In the letter-foundries, which have been long carried oil
with the greatest reputation, we are informed, that a stock
of metal is made up at two different times of the year
sufficient to serve the casters at the furnace for six months
each time. For this purpose, a large furnace is built
under a shade, furnished with a wheel vent, in order the
more equally to heat the sides of a strong pot of cast
iron, wiiicn holds, when full, 15 hundred-weight of the
metal. The fire being kindled below, the bars of lead
are let softly down into the pot, and their fusi -n promot-
ed by throwing in some pitch and tallow, which soon in-
flame. An outer chimney which is built so as to pro-
ject about a foot over the farthest lip of the pot, catches
hold of the flame by a strong draught, and makes it act
very powerfully in melting lead: whilst it serves at the
same time to convey away all the fumes, &c. from the
workmen to whom this laborious part of the business is
committed. When the lead is thoroughly melted, a due
proportion of the regulus of antimony and other ingre-
dients is put in, and some more tallow is inflamed to make
the whole incorporate sooner. The workmen now having
mixed the contents of the pot very thoroughly by stir-
ring long with a large iron ladle, next proceed to draw
the metal off into the small troughs of cast iron, which
are ranged to the number of fourscore upon a level plat-
form faced with stone, built towards the right hand. In
the course of a day, 15 hundred weight of metal can be
easily prepared in this manner; and the operation is con-
tinued for as many days as are necessary to prepare a
stock of metal of all the various degrees of hardness.
After this, the whole is disposed into'presess according
to its quality, to be delivered out occasionally to the
workmen.
The founder must now be provided with a ladle, which

differs nothing from other iron ladles but in its size; and
he is provided always with ladles of several sizes, which
he uses according to the size of the letters he is to cast.
Before the caster begins to cast, he must kindle his lire

in the furnace to melt the metal in the pan. He there-
fore takes the pan out of the hole in the stone, and there
lays in coals and kindles ihem; and, when they are well
kindled, he eets tin pan in again, and puts metal into it

to melt; if it is a small bodied letter he casts, or a thin
letter of great bodies, his metal must be very hot; nay
sometimes red hot, to make the letter come. Then hav-
ing chosen a ladle that will hold about so much as the
letter and break is, he lays it at the sioking-hole, where
the flame burets out, to heat. Then he ties a chin leather,

cut with its narrow end against the face to the leather-

groove of the matrice, by whipping a brown thread twice

about the leather-groove, and fastening the thread with
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a knot. Then he puts both halves of the mould together,

and puts the matrice into the matrice-cheek; and places

the foot of the matrice on the stool of the mould, and the

broad end of the leal her upon the wood of the upper half

of the mould, hut not tight up, lest it might hinder the

foot of the matrice from sinking close down upon the

stool in a train of work. Then laying a little rosin on

the upper wood of the mould, and having his casting-

ladle hot, he with the boiling side of it melts the rosin:

and, while it is yet melted, presses the broad end of the

leather hard down on the wood, and so fastens it to the

wood: all this is the preparation.

Now becomes to casting; in the performance of which,

placing the under half of the mould in his left hand, with

the hook or hag forward, he clutches the ends of its wood
between the lower part of the ball of his thumb and his

three hind fingers; then he lays the upper half of the

mould upon the under half, so that the male gages may
fall into the female gages, and at the same time the foot

of the matrice places itself upon the stool: and, clasping

his left-hand thumb strong over the upper half of the

mould, he nimbly catches hold over the bow or spring

with his right-hand fingers at the top of it, and his thumb
under it, and places the point of it against the middle of

the notch in the backside of the matrice, pressing it as

well forwards towards the mould as downwards by the

shoulder of the notch close upon the stool, while at the

same time with his hinder fingers, he draws the under

half of the mould towards the ball of his thumb, and
thrusts by the ball of his thumb the upper part towards

his fingers that both the registers of the mould may press

against both sides of the matrice, and his thumb and
fingers press both halves of the mould close together.

He then takes the handle of his ladle in his right hand,

and with the ball of it gives a stroke, two or three, out-

wards upon the surface of the melted metal, to scum or

clear it from the film or dust that may swim upon it;

then takes up the ladle full of metal, and having his

mould in his left hand, he a little twists the left side of

his body from the furnace, and brings the geat of his

ladle (full of metal) to the mouth of the mould, and
twists the upper part of his right hand towards him to

turn th< metal into it, while at the same moment of time

be jilts t c mould in his left hand forwards, to receive tic

meal with a strong shake (as it is called), not only into

the body of the mould, but while the metal is yet hot

running, swift and strongly, into the very face of the

Aatrice, to receive its perfect form there, as well as in

the shank.

lie then takes the upper half of the mould off the un-
der half, by placing his right-hand thumb on the end
of the wood next his left-hand thumb and his two middle-
fingers at the other end of the wood: and finding the let-

ter and break lie in the under half of the mould (as most
Commonly In reason of its weight it docs), he throws or
tosses the letter, break and all, upon a sheet of waste
paper laid for that purpose on the bench, just a little he-
yioul his left hand, and is then ready to cast another let-

ter as before: and also, the whole number that is to be
cast with that matrice. A workman will ordinarily cast
about three thousand of these letters in a day.
W hen the casters at the furnace have got a sufficient

number of types upon the tables, a set of boys come and

nimbly break away the jets from them: the jets arc throwu

into the pots, and the types are carried away in parcels

to other boys, who pass them swiftly under their lingers,

defended by leather, upon smooth flat stones, in order to

polish their broad-sides. This is a vevy dexterous ope-

ration, and is a remarkable instance of what may be ef-

fected by the power of habit and long practice; for these

boys, in turning up the other side of l he type, do it so

quickly by a mere touch of the fingers of the left hand,

as not to require the least perceptible intermission in the

motion of the right hand upon the stone. The types*

thus finely smoothened and flattened on the broad-sides,

arc next carried to another set of boys, who sit at a square

table, two on each side, and there are ranged up on long

rulers or sticks, fitted with a small projection, to hinder

them from sliding off backwards. When the sticks arc

so filled, they are placed, two and two, upon a set of

wooden pins fixed into the wall, near the dresser, some-
times to the amount of a hundred, in order to undergo
the finishing operations. This workman, who is always
the most expert and skilful in all the different branches
carried on at the foundry, begins by taking one of these

sticks, and, ivith a peculiar address, slides the whole co-
lumn of types off upon the dressing-stick: this is made
of well-seasoned mahogany, and furnished with two end-
pieces of steel, a little lower than the body of the types,
one of which is moveable, so as to approach the other by-

means of a long screw- pin, inserted in the end of the stick.

The types are put into this stick with their faces next to
the back or projection: and after they are adjusted to

one another so as to stand even, they are then bound up,
by screwing home the moveable end piece. It is here
where the great and requisite accuracy of the moulds
comes to be perceived; for in this case the whole column,
so bound up, lies flat and true upon the stick, the two
extreme types being quite parallel, and the whole has the
appearance of one solid continuous plate of metal. The
least inaccuracy in the exact parallelism of the individual
type, when multiplied so many times, would render it

impossible to bind them up in this manner, by disposing
them to rise or spring from the stick by the smallest
pressure from the screw. Now, when lying so conve-
niently with the narrow edges uppermost, which cannot
possibly be smoothed in the manner before mentioned by
the stones, the workman does this m< re effectually by-

scraping the surface of the column with a thii k-edged
but sharp razor, which at every stroke brings on a \cvj
fine smooth skin, like polished silver; and thus he pro-
ceeds till in about half a minute he comes to the farther
end of the stick. The other edges of the types are next
turned upwards, and polished in the same manner. It
is whilst the types thus lie in the dressing-stick, that the
operation of bearding or barbing is performed, which is
effected by running a plane, faced with steel, along the
shoulder of the body next to the face; which takes more
or less off the corner, as occasion may require. Whilst
in the dressing-stick they arc also grooved, which is a
very material operation. In order to understand this^ it
must be remembered, that when the types are first broken
off from the jets, some superfluous metal always remains
which would make them bear very unequally against the
paper whilst under the printing-press, and effectually
mar the impression. That all these inequalities may,
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therefore, be taker, away, and that the bearings of every

lypc may be regulated by the shoulders imparted to them

all alike from the mould, the workman or dresser pro-

ceeds in the following manner: The types being screwed

lip in this stick as befoie mentioned with the jet. end out-

crmost, and projecting beyond the wood about one-eighth

of an inch, the stick is put into an open press, so as to

present the jet-end uppermost, and then every thing is

made fast by driving a long wedge, which bears upon a

Klip of wood, which lies close to the types the whole length:

then a plough or p!anc is applied, which is so constructed

.as to embrace the projecting part of the types betwixt its

long sides, which are made of polished iron. When the

plane is thus applied, the steel cutter bearing upon that

part between the shoulders of the types where the inequa-

lities lie. the dresser dexterously glides it along, and by

this means strips off ever} irregular part that comes in

the way, and so makes an uniform groove, the whole

length, and leaves the two shoulders standing; by which
means every type becomes precisely like to another, as

to the height against paper. The ty pes being now finished,

the stick is taken out of the press, and the whole column
replaced upon the other stick; and alter the whole are so

dressed, he proceeds to pick out the bad letters previous

to putting them up into pages and papers, in doing this

lie takes the stick into his left hand, and turning the faces

jiear to the light, he examines them carefully; and w hen-

cver an imperfect or damaged letter occurs, he nimbly
plucks it out with a sharp bodkin, which he holds in the

right hand for that purpose. Those letters which, from

their form, project over the body of the type, and which

cannot on this account be rubbed on the stones, are

icraped on the broad-sides with a knife or file, and some

of the metal next the face pared away with a pen knife.,

in order to allow the type to come close to any other.

This operation is called kerning.

The excellence of printing-types consists not only in

the i\ue performance of all the operations above described,

but also in the hardness of the metal, form, and fine

proportion of the character, and in the exact bearing and
ranging of the letters in relation to one another. Sec
Printing.
TYPHA, cat's-tail, a genus of plants of the class mo-

noecia, and order triandria; and in the natural system
ranging under the 3d order, cala/naria. The amentum
of the male flower is cylindrical; the calyx is scarcely

distinguishable; there is no corolla. The female has a

cylindrical amentum below the male; the calyx is com-
posed of villous hair; there is no corolla, and only one
seed fixed on a capillary papus. There are two sp
both natives of Britain; the lati folia and angustifolia.

1. Latifolia, great cat's-tail. or reed mace, is frequent in

ponds and lakes. The stalk is six feet high; the haves
a yard long, hardly an inch wide, convex on one side: the

amentum, or cylindrical club, which terminates the stalk,

is about six inches long, of a dark-brown or fuscous co-

lour. Cattle will sometimes eat the. leaves, but Schreber
thinks them noxious: the roots have sometimes been eaten

in sallads, and the down of the amentum used to stuff

cushions and mattresses. Linnaeus informs us, that the

leaves arc used by the coopers in Sweden to bind the

hoops of their casks. 2. Angustifolia, narrow-leaved
cat's-tail, is found in pools and ditches. The leaves are

semi-cylindrical, and the male and female spikes are re-

mote and slender.

TYPOGRAPHY. See Pointing.

TJ.

Uthe twenty-first letter of our alphabet.

? UBIQUITARIANS, in church history, a sect of

heretics who sprung up in Germany about the year 1590,

and maintained that the body of Jesus Christ is ubique,

every where, or in every place, at the same time. How-
ever*, they were not quite agreed among themselves; some
holding, that the body of Jesus Christ, even during his

mortal life, was every where; and others dating the ubi-

quity of his body from the time of his ascension only.

ULCER. See Surgery.

ULLAGE, in gauging, is so much of a cask, or oth-

er vessel, as it wants of being full. See Gauging.

ULMUS, a genus of plants of the class pentandria,
v

nnd order digynia, and in the natural system arranged

under the 53d order, scabridae. The calyx is quinquefid;

there is no corolla. The fruit is a dry, compressed,

membranaceous berry. There are six species, two of

which are natives of Britain, viz. the compestris, com-
mon elm, and the montana, or uych elm. All the sorts

of elm may be either propagated by layers or suckers ta-

ken from the roots of the old trees, the latter of which is

generally practised by the nursery-gardeners; but,

as these are often cut up with indifferent roots, they

•ften wiscarry,, and render the success doubtful; where-

as those which are propagated by layers are in no ha-

zard, and always make hetter roots, and come on faster,

than the other, and do not send out suckers from their

roots in such plenty, for which reason this method should

be more universally practised. The elm delights in a

stiff, strong soil. It is observable, however, that here it

grows comparatively slow. In light land, especially if

it is rich, its growth is very rapid; but its wood is light,

porous, and of little value, compared with that which

grows upon strong land, which is of a closer, stronger

texture, and at the heart w ill have the colour, and al-

most the heaviness and the hardness, of iron. On such

soils the elm becomes profitable, and is one of the trees

which ought, in preference to all others, to engage the

planter's attention.

ULNA. See Anatomy.
ULVA, a genus of plants of the class cryptogamia,

and order of alga?. The fructification is inclosed in a

diaphanous membrane. There are 526 species of British

plants. They are all sessile, and without roots, and

grow in ditches, and on stones along the sea-coast. None
of them are applied to any particular use different from

the rest of. the algse, except the umbilicalis, which iu

England is pickled with salt, and preserved in jars, and

afterwards stewed and eaten with oil and lemon juice.
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grins species, called in English the navel laver, is flat,

orbicular, sessile, and coriaceous,

UMBELLiE, umbels, among botanists, the round

tufts or heads of certain plants set thick together, and

all of the same height.

UMBELLIFEROUS PLANTS, are such as have

their tops branched and spread out like an umbrella, on

each little subdivision of which there is growing a small

flower; such are fennel, dill, &c. See Botany.
UMBER, or Umbre, umbria, among painters, &c. a

kind of dry dusky-coloured earth, which, diluted with

water, serves to make a dark-brown colour, usually call-

ed with us a hair-colour, it is called umber, from um-

bra, a shadow, as serving chiefly for the shading of ob-

jects; or, perhaps, (nun Umbria a country of Italy,

whence it used to he brought.

I mber, or grayling, in ichthyology. See Salmo.

UNCARIA, a genus of plants of .he class ami order

pentandria monogynia. The corolla is salver-shaped;

germ, crowned with a gland; stigma two-grooved; penc.

two-celled, many-seeded. There are two sp cies.

UNCIA, in general, a Latin term denoting the twelfth

part of any thing, particularly the twelfth part of a

pound, called in English an ounce; or the twelfth part of

a foot, (ailed an inch. See Measure, and Weight.
UNCLE, in algebra, the numbers prefixed before the

letters of the members of any power produced from a

binomial, residual, or multinominal root. This, in the

fourth power ofa 4- b, viz. a4
-f 4a 36 + 6a2b2 + 4«6 J

-f b*,

the uncise are 4, 6, and 4, being the same with what others

call co-efficients. See Algebra.
UNDECAGON, is a polygon of eleven sides. If the

side of a regular undecagon is 1, its area will be

9.3656399 = y x tang, of 73T
7

T degrees; and therefore

if this number is multiplied by tlie square of the side of

any other regular undecagon, the product will be the

area of that dodecagon.

UNGUIS. Sec Anatomy.
UNGULA, in geometry, is a part cut off a cylinder,

cone, (Sec. by a plane passing obliquely through the base,

and part of the curve surface, so called from its resem-

blance to the (ungula) hoof of a horse, 6cc.

UNICORN-FISH. See Monodon.
UNIOLA, a genus of the triandria digynia class of

plants, the corolla whereof consists of a bivalve glume;

the valves are of a lanceolate-compressed figure, like

those of the cup; the inner valve appears somewhat high-

er than the outer one; the corolla perforins the office of

a pericarpium, inclosing the seed, which is single, and of

an nvatcd oblong figure. There are three species.

I N1SON, in music, that consonance, or coincidence

of sounds, proceeding from an equality in the number of

vibrations made In a given time by two sonorous bodies;

or the union <d* two sounds so directly similar to each
other in respect of gravity, or acuteness, that the ear

perceiving no-difference, receives them as one and the
same.

The ancients were much divided in opinion respecting

the question whether the unison is a consonance. Aris-
totle speaks in the n< Muria Mcrscnnus, and
others, declare in the affirmative. The decision of the

ion, however, depends on the definition we give to

the word consonance. If bv a consonance wc only un-

derstand two or more sounds agreeable to (he ear, tht

unison is a consonance; but if we include in the conso-

nance sounds of a different pitch, i. e. sounds less or

more acute with respect to each other, the unison, bv

its own definition, is not a consonance.

UNTSONI, (Ital. phi.,) a word implying that the

parts in a score over which it is written, are in unison

with each other; as violini unisoni, the violins in unison;

flauti unisoni, the flutes in unison.

UNITY. See Poetry.
UNONA, a genus of the polyandria polygamia class

and order of plants. The calyx is three-leaved, six-pe-

tals; berries two or three seeded. There arc lour species,

trees of the East and West Indies.

UNXIA, a genus of plants of the class and order syn-

genesia polygamia superflua. The calyx is five-leaved,

leaflets ovate; florets of disk and ray live, rccept. naked.
There is one species.

UPUPA, in ornithology, a genus belonging to the or-

der of picse. The beak is arcuated, convex, and some-
thing blunt; the tongue is obtuse, triangular, entire, and
very short; and the feet are fitted for walking. There
are ten species, one of which, the epops, hoopoe, or dung-
bird, is frequently seen in Britain. It may be readily
distinguished from all others that visit this island by its

beautiful crest, which it can erect or depress at pleasure.
It is in length fifteen inches; the bill is black, two inches
and a half long, slender, and incurvated; the irides are
hazel: the crest consists of a double row of feathers,
the highest about two inches long; the tips are black,
their lower part of a pale orange colour: the neck is of
a pale reddish brown, the breast and belly white; the
lesser coverts of the wings are of a light brown; the back,
scapulars, and wings, crossed with broad bars of white
and black; the rump is white; the tail consists of only
ten feathers, white marked with black, in form of a cres-
cent, the horns pointing towards the end of the feathers.
The legs are short and black: the exterior toe is close-
ly united at the bottom of the middle toe. See Plate
CXXXVII1. Nat. Hist. fig. 413.

According to Linnaeus, it takes its name from its note,
which has a sound similar to the word; or it may be
derived from the French, huppe, or "crested:" it breeds
in hollow trees, and lays two ash-coloured eggs: it feeds
on insects, which it picks out of ordure of all kinds.
Dr. Pallas affirms, that it breeds in preference in putrid
carcaces; and that he had seen the nest of one in the
privy of an uninhabited house, in the suburbs of Tza-
ritsyn. Ovid says that Tereus was changed into this
bird.

URANIA, a genus of the hexandria monogynia class
and order of plants. There is no calyx; the corolla is
two petalled, nectarine two-leaved; capsule two-coiled,
many-seeded. There is one species.

URANIUM, a mineral found in Saxony, partly in a
pure and partly in a mixed state. There are two vari-
eties of these; the first of a blackish colour, quite opaq e,
tolerably hard, and with a specific gravity of about T..i.

The second is distinguished by a liner black colour, with
here and there a reddish cast; by a „, )t
unlike that of pit-coal; by an inferior 'hardness; and
by a shade of green, which tinges itti black colour whe*
it is reduced to powder.
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This fossil was called pechblende; and mineralogists,

misled by the name, had taken it for an ore of zinc, till the

celebrated Werner, convinced from its texture, hardness,

and specific gravity, that it was not a blende, placed it

among the ores of iron. Afterwards he suspected that

it contained tungsten; and this conjecture was seemingly

confirmed by the experiments of some German minera-

logists, published in the Miners' Journal. ButKlaproth,

the most colebrated analyst in Europe, examined this

ore in 1789, and found that it consists chiefly of sulphur

combined with a peculiar metal, to which he gave the

name of uranium.
Uranium is of a dark-grey colour; internally it is

somewhat inclined to brown.
Its malleability is unknown. Its hardness is about

6. It requires a stronger heat for fusion than manganese.

Indeed Klaproth only obtained it in very small conglu-

tinated metallic grains, forming altogether a porous and
spongy mass. Its specific gravity is 6.440.

When exposed for some time to a red heat, it, suffers

no change. By means of nitric acid, however, it may
be converted into a yellow powder. This is the peroxide

or yellow oxide of uranium, which seems to be composed
of about 56 parts of uranium, and 44 of oxygen. This
oxide is found native, mixed with the mineral above de-

scribed. From the experiments of Proust, we learn that

this metal is capable of forming only two oxides, but no
description of the protoxide has been published; and the

ore is so scarce that it is not every chemist who can
gratify his curiosity by an examination of uranium.
Uranium is capable of combining with sulphur. The

mineral from which Mr. Klaproth first obtained it is a

native sulphuret of uranium.

URANOSCOPUS, star gazer, a genus of fishes of

the order jugulares. The generic character is, head
large, depressed, rough; mouth furnished with an internal

cirrus; gill-covers edged by a ciliated border; gill-mem-

brane five- rayed.

Uranoscopus scaber, bearded star-gazer. The head
of this fish is large, squarish, and covered by a strong

bony case, roughened by an infinite number of small

warts or protuberances: each side of this case is termi-

nated above by two spines, the hindermostof which is the

strongest, and covered bv a skin: the under part has five

spines, smaller than those above: the mouth, which is

wide, opens in an almost vertical direction: the tongue is

thick, short, and roughened with numerous small teeth:

near the interior tip of the lower jaw is a membranace-
ous process which terminates in a long cirrus or beard

ex! ending to some distance beyond the lips, which are

themselves vilgvd with smaller ones: the eyes are situat-

ed very near each other on the top of the head: the body-

is of a somewhat squarish form as far asthe vent, and

thence becomes cylindric: it is covered with small scales,

and marked near the back by a laterial line composed

of small pores or points bending from the neck to the

pectoral tins on each side, and thence in a straight line

to the tail: on the back are two fins, of which the first is

much shorter than the latter, and furnished with stron-

ger spines: the pectoral fins are large, with soft rays: the

venial tins arc small; the tail of moderate size, and
ronnded at the end. The colour ot the body is brown,
with a whitish or silvery cast towards the abdomen; the

head, pectoral fins, and tail, having a strong ferrugin-

ous cast, and the first dorsal fin being marked towards
its hind part by a large black spot.

The star-gazer is an inhabitant of the Mediterranean
and northern seas, chiefly frequenting the shallow parts
near the shores, where it lies concealed in the mud, with
the tip of the head alone exposed: in this situation it

waves the beards of the lips, and particularly the long
cirrus of the mouth, in various directions, thus alluring

the smaller fishes and marine insects which happen to

be swimming near, and which mistaking these organs fur
worms, are instantly seized by their concealed enemy.
The usual length of this fish is about twelve inches. It is

in no esteem as an article of food, being generally consid-
ered as course and of an ill flavour: the gall was ancient-
ly considered as of peculiar efficacy in external disorders
of the eyes. There arc only two species, viz. the scaber
and Japanicus.

URKA, the constituent and characteristic matter of
urine, may be obtained by the following process: Evap-
orate by a gentle heat a quantity of human urine, voided
six or eight hours after a meal, till it is reduced to the
consistence of a thick syrup. In this state, when put by
to cool, it concretes into a crystalline mass. Pour at

different times upon this mass four times its weight of al-

cohol, and apply a gentle heat; a great part of the mass
will be dissolved, and there will remain only a numberof
saline substances. Pour the alcohol solution into a re-

tort, and distil by the heat of a sand-bath till the liquid,

after boiling some time, is reduced to the consistence of

a thick syrup. The whole of the alcohol is now separat-

ed, and what remains in the retort chrystallizes as it

cools. These crystals consist of the substance known by
the name of urea.

Urea, obtained in this manner, has the form of crys-

talline plates crossing each other in different directions.

Its colour is yellowish white: it has a fetid smell, some-
what resembling that of garlic or arsenic; its taste

is strong and acrid, resembling that of ammoniacal salts;

it is very viscid and difficult to cut, and has a good deal

of resemblance to thick honey. When exposed to the

open air, it very soon attracts moisture, and is convert-

ed into a thick brown liquid. It is extremely soluble in

water; and during its solution a considerable degree of

cold is produced. Alcohol dissolves it with facility, but

scarcely in so large a proportion as water. The alco-

hol solution yields crystals much more readily on evapo-

ration than the solution in water.

When nitric acid is dropt into a concentrated solution

of urea in water, a great number of bright pearl-colour-

ed crystals are deposited, composed of urea and nitric

acid. No other acid produces this singular effect. The
concentrated solution of urea in water is brown, hut it

becomes yellow when diluted with a large quantity of

water. The infusion of nulgalls gives it a yellowish-

brown colour, but causes no precipitate; neither does the

infusion of tan produce any precipitate.

When heat is applied to urea, it very soon melts,

swells up. and evaporates with an insuppnrtably fetid

odour. When distilled, there come over first benzuc
acid, then carbonat of ammonia in crystals, some carbu-

reted hydrogen gas, with traces ofprussic add and oil;

and there remains behind a large residuum, composed at
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charcoal, mnriat of ammonia, and muriat of soda. The

distillation is accompanied with an almost insupportable

fetid alliaceous odour. Two hundred and eighty parts of

urea yield by distillation 200 parts of carbonat of am-

monia, K) parts of carbureted hydrogen gas, 7 parts of

charcoal, and 68 parts of benzoic acid, muriat of soda,

and muriat of ammonia. These three last ingredients

Fourcroy and Vauquelin consider as foreign substances,

separated from the urine by the alcohol at the same time

with the urea. Hence it follows, that 100 parts of urea,

when distilled, yield

92.027 carhonatof ammonia
4.608 carbureted hydrogen gas

3.225 charcoal

99.860
Now 200 parts of carbonat of ammonia, according to

Fourcroy and Vauquelin, are composed of 86 ammonia,

90 carbonic acid gas, and 24 water. Hence it follows

that 100 parts of urea are composed of

39.5 oxygen
32.5 azote

14.7 carbon

13.3 hydrogen

100.0

But it can scarcely be doubted that the water which was
found in the carbonat of ammonia existed ready-formed

in the urea before the distillation.

When a solution of urea in water is kept in a boiling

heat, and new water is added as it evaporates, the urea

is gradually decomposed, a very great quantity of carbo-

nat of ammonia is disengaged, and at the same time ace-

tic acid is formed, and some charcoal precipitates.

When a solution of urea in water is left to itself for

some time, it is gradually decomposed. A froth collects

on its surface; and air-bubbles are emitted which have a

strong disagreeable smell, in which ammonia and acetic

acid are distinguishable. The liquid contains a quanti-

ty of acetic acid. The decomposition is much more ra-

pid if a little gelatine is added to the solution. In that

case more ammonia is disengaged, and the proportion of

acetic acid is not. so great.

When the solution of urea is mixed with one-fourth of

its weight of diluted sulphuric acid, no effervescence takes

place; but, on the application of heat, a quantity of oil

appears on the surface, which concretes upon cooling;

the liquid which comes over into the receiver contains

acetic acid, and a quantity of sulphat of ammonia remains
in the retort dissolved in the undistilled mass. By re-

peated distillations, the whole of the urea is converted

into acetic acid and ammonia.
When nitric acid is poured upon crystallized urea, a

violent effervescence takes place, the mixture froths, as-

sumes the form of a dark red liquid, great quantities of
nitrous gas, azotic gas, and carbonic acid gas, are dis-

engaged. When the effervescence is over, there remains
onlv a concrete white matter, with some drops of reddish

liquid. When heat is applied to this residuum, it deto-

nates like nitrat of ammonia. Into a solution of urea,
formed by its attracting moisture from the atmosphere,
an equal quantity of nitric acid, of the specific gravity
1.460, diluted with twice its weight of water, was added;

tol. in. 98

a gentle effervescence ensued: a very small heat was ap-

plied, which supported the effervescence for two days.

There was disengaged the first day a great quantity of

azotic gas and carbonic acid gas; the second day, car-

bonic acid gas; and at last nitrous gas. At the same

time with the nitrous gas the smell of the oxyprussic

acid of Berthollet was perceptible. At the end of the

second day, the matter iti the retort, which was become

thick, took fire, and burnt with a violent explosion. The
residuum contained traces of prussic acid and ammonia.

The receiver contained a yellowish acid liquor, on the

surface of which some drops of oil swam.
Muriatic acid dissolves urea, but does not alter it.

Oxy muriatic acid gas is absorbed very rapidly by a dilu-

ted solution of urea; small whitish flakes appear, which
soon become brown, and adhere to the sides of the ves-

sel like a concrete oil. After a considerable quantity of

oxymuriatic acid had been absorbed, the solution, left to

itself, continued to effervesce exceedingly slowly, and to

emit carbonic acid and azotic gas. After this efferves-

cence was over, the liquid contained muriat and carbonat

of ammonia.
Urea is dissolved very rapidly by a solution of potass

or soda, and at the same time a quantity of ammonia is

disengaged; the same substance is disengaged when urea
is treated with barytes, lime, or even magnesia. Hence
it is evident, that this appearance must be ascribed to

the muriat of ammonia, with which it is constantly mix-
ed. When pure solid potass is triturated with urea, heat
is produced, a great quantity of ammonia is disengaged,
the mixture becomes brown, and a substance is deposited,
having the appearance of an empyreumatic oil. One part
of urea and two of potass, dissolved in four times its

weight of water, when distilled, gives out a great quan-
tity of ammoniacal water; the residiuum contains acetat
and carbonat of potass.

When muriat of soda is dissolved in a solution of urea
in water, it is obtained by evaporation, not in cubic cry-
stals, its usual form, but in regular octahedrons. Muriat
of ammonia, on the contrary, which crystallizes natural-
ly in octahedrons, is converted into cubes by dissolving
and crystallizing it in the solution of urea.
URENA, a genus of the monadelphia polyandria class

of plants, the corolla whereof consists of five oblong, ob-
tuse, connated petals, broader than the apex, and narrow-
er at the base; the fruit is a round echinated capsule,
with five angles, consisting of five cells and made up of
five valves; the seeds are solitary, roundish, and compres-
sed. There are eight species.

URETERS. See Anatomy.
URETHRA. See Anatomy.
URIC ACID. Uric or lithic acid was discovered by

Scheele in 1776. It is the most common constituent of
urinary calculi, and exists also in human urine. That
species of calculus which resembles wood in its colour
and appearance is composed entirely f this subs! nice
It was called at first lithic acid; but this name, in • onsc'
quence of the remarks made by Dr. Pearson on its i runre
priety, has been laid aside, and that of uric acid substi
tuted in its place.

Uric acid in this state has a brown colour- it is hard
and crystallized in small scahs. It has neither taste nor
smell, is insoluble in cold water, hut soluble in 860 parts
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of boiling water. The solution reddens vegetable blues,
especially tltr tincture of turnsole. A great part of the
acid precipitates again as the water cools. It combines
readily with alkalies and earths,- but the compound is de-
composed by every other acid. Muriatic acid has no ac-
tion on it, neither has sulphuric acid while cold, but when
assisted by heat it decomposes it entirely.

Vt hen triturated with potass or soda, it forms a sapo-
naceous paste, wvy soluble in water when there is an ex-
cess of alkali, but sparingly when the alkali is neutrali-
sed. The urat of potass or of soda is nearly tasteless.
The lust is found crystallized, constituting gouty concre-
tions. Ammonia does noi .ii»solve uric acid, but it com-
bines with it, and forms a salt not mure soluble than the
pure acid, and resembling it in its external characters.
.Neither does uric acid dissolve in lime- water; the alka-
line carbonats have no action whatever on it.

M itric acid dissolves it readily; the solution is of a pink-
colour, and has the property of tinging animal substan-
ces, the skin for instance, of the same colour. When this
solution is holed, a quantity of azotic gas, carbonic acid
gas, and of prussic acid, is dissengaged. When oxymu-
riaticacid gas is made to pass into water containing this
acid suspended in it, the acid assumes a gelatinous ap-
pearance, then dissolves; carbonic acid gas is emitted, and
the solution yields by evaporation muriat of ammonia,
superoxalat of ammonia, muriatic acid, and malic acid.

When uric acid is distilled, about a fourth of the acid
passes over a little altered, and is found in the receiver
crystallized in plates; a few drops of thick oil make their
appearance; |th of the acid of concrete carbonat of am-
monia, some prussiat of ammonia, some water, and car-
bonic acid, pass over; and there remains in the retort
eharcoal, amounting to about ¥^th of the weight of the
acid distilled.

These facts are sufficient to show us that uric acid is

•omposed of carbon, azote, hydrogen, and oxygen; and
that the proportion of the two last ingredients is much
smaller than of the other two.

URINE. No animal substance has attracted more
attention than this, both on account of its supposed con-
nection with various diseases, and on account of the sin-
gular products obtained from it. In general, healthy
urine is a transparent liquid of a light amber-colour, an
aromatic smell, and a disagreeable bitter taste. Its spe-
cific gravity varies, according to Mr. Cruikshank, from
1.005 to l.OdS. When it cools, the aromatic smell leaves

it, and is succeeded by another, well known by the name
of urinous smell. This smell is succeeded in two or
three days by another, which has a considerable resem-
blance to that of sour milk. This smell gradually dis-

appears in its turn, and is succeeded by a fetid alkaline
odour.

Urine reddens -taper stained with turnsole and with the
juice of radishes, and therefore contains an acid.

If a solution of ammonia is poured into fresh urine, a
white powder precipitates, which has the properties of
ph solia of lime. The presence of this substance in

first discovered by Si heele. It' lime-water is

poured int.. urine, phosphatoflime precipitates in gr-aier
abundance than when am noma is used; consvq icntly
iirine contains phosphnrie arid. Thus we see that the
phosphat of hme is kept diss dved in urine by an excess

of acid, or it is in the state of snpcr-pliosphat. Thi'a
also was first discovered by Scheele. This substance is
most abundant in the urine of the sick. Berthollet has
observed, that the urine of gouty people is less acid than
that of people in perfect health. The average q llao
tity of phosphat of lime in healthy urine is, as Ci-uik
shank has ascertained, about

9 ^ of the weight of tha
urine.

If the phosphat of lime precipitated from urine is ex
amined, a little magnesia will be found mixed with it"
Fourcroy and Vauquelin have ascertained that this isowing to a little phosphat of magnesia which urine con
tains, and which is decomposed bv the alkali or lime em"
ployed to precipitate the phosphat of lime.

Proust informs us that carbonic acid exists in urine
and that its s< paration occasions the froth which appears
during the evaporation of urine. Fourcroy and Vau-
quelin, on the other hand, consider this acid as formed
during the evaporation, by the decomposition of theurea The observations of Proust confirm those whichbad been made by Priestley and Percival.

Proust has observed, that urine kept in new casks
deposits small crystals which effloresce in the air and
rail to powder. These crystals possess the properties
ol carbonat of lime. Hence we must conclude that urine
contains carbonat of lime; a very extraordinary fact, ifwe reflect that aupcr-phosphat of lime is also present.
When ircsh urine cools, it often lets fall a brick-co-

loured precipitate, which Scheele first ascertained to be
crystals of uric acid. All urine contains this acid, even
when no sensible precipitate appears when it cools. Fo?
it a sufficient quantity of clear and fresh urine is evapo-
rated to T|¥ ol its weight, a subtle powder precipitates
to the bottom, and attaches itself in part very firmly to
the vessel. This part may be dissolved in pure alkali,
and precipitated again by acetic acid. It exhibits all the
properties of uric, acid. The, fact is. that the precipitate
winch usually falls when urine cools consist chiefly of
phosphat of lime and uric acid. It may be dissolved in
diluted mine acid. If the solution is heated and evapo-
rated to dryness, it assumes a fine rose-colour if uric acid
is present. The proportion of uric acid varies conside-
rably in urine. It crystallizes in small red prisms, partly
on the surface, if urine is mixed with some nitric add,
and left exposed to the air.

During intermittent fevers, and especially during
diseases of the liver, a copious sediment of a brick-red
colour is deposited from urine. This sediment is the ro-
sacic acid of Proust. Scheele considered this sediment
as uric acid mixed with some phosphat of lime; and the
same opinion has been entertained bv other chemists:
hut Proust affirms that it consists chiefly of a different
substance, to which he has given the name of rosaric
acid from its colour, mixed with a certain proportion of
uric acid and phosphat of lime. This rosacic acid, he
informs us, is distinguished from the uric by the facility
with which it dissolves in hot wafer, the violet precipitate
which it occasions in muriat of gold, and by the little

tendency which it has to crystallize.

If fresh urine is evaporated to the consistence of a sy-
rup, and muriatic acid is then poured into it, a pre; ipi-

appcars which possesses t! properties of benzoic
acid. Scheele first discovered the presence of benzoic
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acid in urine. He evaporated it to dryness, separated

the saline part, and appJied heat to t!ie residuum, The

benzoic acid was sublimed, and Pound crystallized in the

receiver. Considerable quantities of benzoic acid may

thus be obtained from the urine of horses and cows,

where it is much more abundant than in human urine.

Jn human urine it varies from T^T to TTTTT of the

whole. Proust affirms that the acid obtained by Scheele^s

process is not the benzoic, hut another possessed of si-

milar properties; but differing in this circumstance, that

nitric acid decomposes it, whereas it only whitens ben-

zoic acid.

When an infusion of tan is dropt into urine, a white

precipitate appears, having the properties of the combi-

nation of tan and albumen, or gelatine. Urine, therefore,

contains albumen or gelatine. These substances had

been suspected to be in urine, but their presence was first

demonstrated by Seguing who discovered the above me-

thod of detecting them. Their quantity in healthy urine

is very small. Cruikshank found that the precipitate

afforded by tan in healthy urine amounted to^l^th part

of the weight of the urine. It is to these substances that

the appearance of the cloud, as it is called, or the mu-

cilaginous matter, which is sometimes deposited as the

urine cools, is owing. It is probable that healthy urine

contains only gelatine, and not albumen, though ihe

quantity is too small to admit of accurate examination;

"but in many diseases the quantity of these matters is very

moch increased. The urine of dropsical people often

contains so much albumen, that it coagulates not only on

Ihe addition of acids, but even on the application of

heat. In all cases of impaired digestion, the albuminous

and gelatinous part of mine is much increased. This

forms one of the most conspicuous and important dis-

tinctions between the urine of those who enjoy good and

bad health.

If urine is evaporated by a slow fire to the consistence

of a thik syrup, it assumes a deep brown colour, and
exhales a fetid ammont.iral odour. Whcu allowed to

cool, it concretes into a mass of crystals, composed of

all thecomponent parts of mine. Iffour limes its weight
of alcohol is poured up m this mass at intervals, and a

Blight heat applied, the greatest part of it is dissolved.

The alcohol, which h is acquired a brown colour, is to

be decanted off. and distilled in a retort in a sand heat,

till the mixture has boiled for some time, and acquired

the consistence of a syrup* By this time the whole of

the alcohol has passed off; and the matter, on cooling,

crystallizes in quadrangular plates which intersect each
othc:'. This substance is urea, which composes £* of
the urine, provided the v\afer\ partis excluded. To
this substance the taste and smell of urine are owing.
It is a substance which chara. terizes urine, and consti-

tutes it what it is, and to which the greater part of the
very singular phenomena of urine is to be ascribed.
(See Urea.)

It may be detected by evaporating urine to the con-
consistence of a syrup, and pouring into it concentrated
nitric acid. Immediately a great number of white shin-
ing crystals appear in th ' form of plates very much re-
sembling crystallized b >: a ic acid. These chrystals are
urea combined with nitric acid.

The quantity o urea varies exceedingly in different

urines. In the urine voided soon after a meal, \evy little

of it is to be found, and scarcely any at all in that which
hysterica] patients void during a paroxysm.

According to Fourcroy and Vauqueliu, the colour of
urine depends upon the urea: the greater the proportion
of urea, the deeper the colour. But Proust has detected
a resinous matter in urine similar to the resin of bile;

and to this substance he ascribes the colour of urine. If

urine, evaporated to the consistence of an extract, is

mixed with sulphuric acid and distilled, this resin, he
informs us, separates during the distillation. What is

first obtained is soft, but the last portions are in the
state of a dry powder. The consistence and colour of
this resin resemble castor: it is very soluble in alcohol,
and precipitated from its solution by water: but it is

also soluble in water; and. according to Proust, is the
resin of bile, somewhat modified by its passage through
the urinary organs.
If urine is slowl) evaporated to the consistence ofa syrup,

a number ofcrj stals make their appearance on its surface:
these possess the properties of muriat of soda. Urine
therefore contains muriat of soda. It is well known
that muriat of soda crystallizes in cubes; but when ob-
tained from urine it has the form of octahedrons. This
singular modification of its form is owing to the action
of urea. It has been long known that urine saturated!
with muriat of soda deposits that salt in regular octahe-
drons.

The saline residuum which remains after the separa-
tion of urea from crystallized urine by means of alcohol
has been long known under the names of fusible salt of
urine and microcosmic salt. Various methods of ob-
taining it have been given by chemists; from Boerhaave,
who first published a process, to Rouelie and Chaulnes,
who gave the method just mentioned. If the saline mass
is dissolved in a sufficient quantity of hot water, and
allowed to crystallize spontaneously in a close vessel,
two sets of crystals are gradually deposited. The low-
ermost set has the figure of fiat rhomboidal prisms; the
uppermost, on the contrary, has the form of rectangular
tables. These two may be easily separated by exposing
them for some time to a dry atmosphere. The rectan*
gular tables effl nvsce and fall to powder, but the rhom-
boidal prisms remain unaltered.
When these sal s are examined, they are found to have

the properties of phosphats. The rhomboidal prisms
consist of phosphat of ammonia united to a little phus-
phat of soda; the rectangular tables, on the contrary,
are phosphat of soda united to a small quantity of phos-
phat of ammonia. Urine, then, contains phosphat of
soda and phosphat of ammonia.
When mine is cautiously evaporated, a few cubic

crystals are often deposited among the other salts; these
crystals have the properties of muriat of ammonia.' Now
the usual form of the crystals ol muriat of ammonia is
the octahedron. I he change of its form in urine is oro-
duced also by urea. This salt is obtained in greater
abundance when the crvstals of urea obtained from the
alcohol solution are distilled.

Winn mine is boiled in a silver bason it blackens the
bason; and if the quantity of urine is large, small ci lists
ot sulphnret of silver may be detached, tivnee we awe
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that urine contains sulphur. This sulphur exhales along

with the carbonic acid when the urine putrefies; for the

fumes which separate from mine in that state blacken

paper stained with acetat of lead.

Urine, then, contains the following substances:

1. Water,
2. Phosphoric acid,

3. Phosphat of lime,

4. Phosphat of magnesia,

5. Carbonic acid,

6. Carbonat of lime,

7. Uric acid,

8. Rosacic acid,

9. Benzoic acid,

10. Gelatine and albumen,
11. Urea,
12. Resin,

13. Muriat of soda,

14. Phosphat of soda,

15. Phosphat of ammonia,
16. Muriat of ammonia,
17. Sulphur.

These are the only substances which are constantly

found in healthy urine; but it contains also occasionally

other substances. Very often muriat of potass may be dis-

tinguished among the crystals which form during its eva-

poration. The presence of this salt may always de de-

tected by dropping cautiously some tartaric acid into

urine. If it contains muriat of potass, there will preci-

pitate a little tartar, which may easily be recognized

by its properties.

Urine sometimes also contains sulphat of soda, and
even sulphat of lime. The presence of these salts may
be ascertained by pouring into urine a solution of muriat

of barytes; a copious white precipitate appears, consist-

ing of the barytes combined with phosphoric acid, and

with sulphuric acid if any is present. This precipitate

must be treated with a sufficient quantity of muriatic

acid. The phosphat of barytes is dissolved, but the sul-

phat of barytes remains unaltered.

No substance putrefies sooner, or exhales a more de-

testable odour during its spontaneous decomposition, than

urine; but there is a very great difference in this sespect

in different urines. In some, putrefaction takes place

almost instantaneously as soon as it is voided; in others,

scarcely any change appears for a number of days. Four-

croy and Vauquelin have ascertained that this difference

depends on the quantity of gelatine and albumen which

urine contains. When there is very little of these sub-

stances present, urine remains long unchanged; on the

contrary, the greater the quantity of gelatine or albumen,

the sooner does putrefaction commence. The putrefac-

tion of urine, therefore, is in some degree the test of the

health of the person who has voided it: for a superabun-

dance of gelatine in urine always indicates some defect

in the power of digestion.

The rapid putrefaction of urine, then, is owing to the

action of gelatine on urea. We have seen already the

facility with which that singular substance is decompos-
ed; and that the new products into which it is changed
are. ammonia, carbonic acid, and acetic acid. Accord-
ingly, the putrefaction of urine is announced by an am-
moniacal smell. Mucilaginous flakes are deposited, con-

sisting of part of the gelatinous matter. The phospho*
ric acid is saturated with ammonia; and the phosphat of
lime, in consequence, is precipitated. Ammonia com-
bines with the phosphat of magnesia; and forms with it

a triple salt, which crystallizes upon the sides of the ves-

sel in the form of white crystals, composed of six-sided

prisms, terminated by six-sided pyramids. The uric and
benzoic acids are saturated with ammonia; the acetic

acid, and the carbonic acid, which are the products of
the decomposition of the urea, are also saturated with
ammonia; and notwithstanding the quantity which ex-
hales, the production of this substance is so abundant,
that there is a quantity of unsaturated alkali in the li-

quid. Putrefied urine, therefore, contains chiefly the

following substances, most of which are the products of
putrefaction:

Ammonia,
Carbonat of ammonia,
Phosphat of ammonia,
Phosphat of magnesia and ammonia,
Urat of ammonia,
Acetat of ammonia,
Benzoat of ammonia,
Muriat of soda,

Muriat of ammonia;
besides the precipitated gelatine, and phosphat of lime.

The distillation of urine produces almost the same
changes; for the heat of boiling water is sufficient to de-

compose urea, and to convert it into ammonia, carbonic,

and acetic acids. Accordingly, when urine is distilled,

there come over water, containing ammonia dissolved

in it, and carbonat of ammonia in crystals; the acids

contained in urine are saturated with ammonia, and the

gelatine and phosphat of lime, precipitate.

Such are the properties of human urine in a state of

health: but this excretion is singularly modified by dis-

ease; and the changes to which it is liable have attracted

the attention of physicians in all ages, because they serve

in some measure to indicate the state of the patient and
the progress of the disease under which he labours. The
following are the most remarkable of these changes that

have been observed.

1. In inflammatory diseases the urine is of a red co-

lour, and peculiarly acrid; it deposits no sediment on

standing, but with oxymuriat of mercury it yields a co-

pious precipitate.

2. During jaundice the urine has an orange-yeilow

colour, and communicates the same tint to linen. Muri-

atic acid renders this urine green, and thus detects the

presence of a little bile.

3. About the end of inflammatory diseases the urine

becomes abundant, and deposits a copious pink-coloured

sediment, composed of rosacic acid, a little phosphat of

lime, and uric acid.

4. During hysterical paroxysms, the urine usually

flows abundantly. It is limpid and colourless, contain-

ing much salt, but scarcely any urea or gelatine.

5. Mr. Berthollet observed that the urine of gouty

persons contains usually much less phosphoric acid than

healthy urine. But during a gouty paroxysm it contains

much more phosphoric acid than usual; though not more

than constantly exists in healthy urine.

6. In general dropsy, the urine is loaded with albu-
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men, and becomes milky, or even coagulates, when

heated, or at least when acids are mixed with it. In

dropsy from diseased liver, no albumen is present, tho

urine is scanty, high-coloured, and deposits the pink-

coloured sediment.

7. In dyspepsia, the urine always yields a copious

precipitate with tan, and putrefies rapidly.

8. The urine of rickety patients is said to be loaded

with phosphat of lime, or, according to others, with ox-

alat of lime.

9. In diabetes, the urine is sweet-tasted and often

loaded with saccharine matter. In one case, the urine

emitted daily by a diabetic patient, according to the ex-

periments of Cruikshauk, contained 29 ounces of sugar.

The urine of other animals differs considerably from

that of man. For the analyses of the urine of quadru-

peds hitherto made, we are chiefly indebted to Rouelle

junior. The following facta have been ascertained by

that Ghemist, and by the late experiments of Fourcroy

and Vauquelin.

I, The urine of the horse has a peculiar odour: after

exercise it is emitted thick and milky; at other times it

is transparent, but becomes muddy soon after its emis-

sion. When exposed to the air, its surface becomes

covered with a crust of carbonat of lime. It gives a green

colour to syrup of violets, and has the consistence of mu-

cilage. The following are its constituents as estimated

by Fourcroy and Vauquelin from their experiments:

Carbonat of lime 0.011

Carbonat of soda 0.009

Benzoat of soda 0.024

Muriat of potass 0.009

Urea - - 0.007

Water and mucilage 0.940

1.000

From the late experiments of Mr. Giese, we learn

that the quantity of benzoat of soda varies considerably

in the urine of horses. In some specimens he found it

in abundance, and easily precipitated by muriatic acid.

In others there was little or none. He could detect no

benzoic acid in the food of horses. Hence he considers

it as formed within the animal, and he thinks that it ap-

pears only in cases of disease.

II. The urine of the cow has a strong resemblance to

that of the horse; it has nearly the same odour, and the

same mucilaginous consistence. It tinges syrup of vio-

lets green, and deposits a gelatinous matter. On stand-

ing, small crystals are formed on its sun It contains,

according to Rouelle,

4. Benzo
5. Urea.

,.d,1. Carbonat of potass,

2. Sulphat of potass,

3. Muriat of Potass,

III. The urine of the camel was also examined by
Rouelle. Its odour resembles that of the urine of the

row; its colour is that of beer; it is not mucilaginous,

and does not deposit carbonat of lime. It gives a green

colourto syrup of violets, and effervesces with acids like

the urine of the horse and cow. Rouelle obtained

from it,

1. Carbonat of potass,

2. Sulphat of potass,

S. Muriat of potass,

4. Urea.
IV. The urine of the rabbit has been lately analysed

by Vauquelin. When exposed to the air, it becomes mil-

ky, and deposits carbonat of lime. It gives a green

colour to syrup of violets, and effervesces with acid9.

That chemist detected in it the following substances:

1. Carbonat of lime,

2. Carbonat of magnesia,

3. Carbonat of potass,

4. Sulphat of potass,

5. Sulphat of lime,

6. Muriat of potass,

7. Urea,

8. Gelatine,

9. Sulphur.

V. Vauquelin has also made some experiments on the
urine of the guinea-pig, from which it appears that it

resembles the urine of the other quadrupeds. It depos-
its carbonat of lime, gi\es a green colour to syrup of
violets, and contains carbonat and muriat of potass, but
no phosphat nor uric acid.

Thus it appears that the urine of the graminivo-
rous quadrupeds agrees with the human in containing-
urea, but differ* from it materially in being destitute of
phosphoric acid, phosphats, and uric acid. Whether the
urine of carnivorous quadrupeds contains these last sub-
stances has not been ascertained, but it is probable that
it does.

URSA, the bear, in astronomy, a name common to
two constellations of the northern hemisphere, near the
pole, distinguished by major and minor. The ursa ma-
jor, or the great bear, according to Ptolemy's catalogue,
consists of thirty-five stars: according to Tycho's, of
fifty-six: but in the Britannic catalogue we have two
hundred and fifteen.

The ursa minor, or the bear called also Charles's
wain, and by the Greeks cynosura, by its neighbour-
hood to the north pole, gives the denomination «

f
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bear, thereto. Ptolemy and Tycho make it to consist of
eight stars, but Flamsteed of fourteen.
cRSUS, bear, a genus of quadrupeds of the order

ferae: the generic character is, front teeth six both above
and below: the two lateral ones of the lower jaw longer
than the rest, and lobed; with smaller or secondary teeth
at their internal bases; canine teeth solitary; grinders
five or six on each side, the first approximated to tho
canine teeth; tongue smooth; snout prominent; eyes fur-
nished with a nictitating membrane. There are ten
species.

1. Ursus arctos. The common bear, with some varia-
tion as to size and colour, is a native of almost all the
northern parts of Europe and Asia, and is even said to
he found in some of the Indian islands, as Ceylon, &c
It inhabits woods and unfrequented places, and feeds
chieilj on roots, fruits, and other vegetable substances
but occasionall) preys on annuals. In the Alpine regions
the bear is brown; in some other parts of Europe, black-and in some parts of Norway has been seen of a rrev
colour, and even perfectly white: this latter change of
colour sometimes takes place, as is well known, in seve-
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Tal other animals, and most frequently in such as are

naturally black or of very dark, colours. The brown, the

black, the grey, and the white land-bears are, therefore,

to be considered as of the same species: yet it is observ-

ed that the brown and black varieties differ somewhat in

their manner of life; the black confining itself almost

entirely to vegetable food; the brown, on the contrary,

frequently attacking and preying upon other animals,

and destroying lambs, kids, and even sometimes cattle,

and sucking the blood in the manner of the cat and
weesei tribes. Linnaeus adds, that the bear has a way
of blowing up his prey, and of hiding or burying a part

of it. Bears are reported to be particularly fond of ho-

ney, in search of which they will (limb trees, in order to

get at the nests of wild bees; for the bear, notwithstand-

ing his awkward form, is expert in climbing, and some-
times takes up his residence in the hollow of a very large

tree. The hear will also catch and devour fish, occa-

si< nally frequenting the banks of rivers for that pur-

pose.

The bear passes a considerable part of the winter in

a state of repose and abstinence; emerging only at dis-

tant in'ervals from h'sden.and again concealing himself

in his retreat till the approai h of the vernal season. The
females are said to continue in this state much longer

than the males, and it is during this period that they

bring forth their young, which are commonly two in

number. These the ancients imagined to be nearly shape-

less masses, gradually licked and fashioned into regular

form by the parent; an opinion now sufficiently exploded.

The young, however, though not shapeless, have a dif-

ferent aspect from the grown animal; the snout being

much sharper, and their colour yellowish: they are said

to be blind for nearly the spare of a month.
2. Ursus Americanus, American hear. This, which

is now considered as a distinct species, and not to be

confounded with the black bear of Europe, has a long,

pointed nose, and narrow forehead: the cheeks and throat

of a yellowish-brown colour; the hair on the whole body
and limbs of a glossy black, smoother and shorter than

that of the European kind. It is also said to be, in ge-

neral, smaller than the European bear, though instances

have been known in which its size, at least, equalled the

European, since Mr. Bartram assures us, that a bear was
kill'd in Florida which weighed four hundred pounds.

This animal inhabits all the northern parts of America,
migrating occasionally from the northern to the more
southerly parts in quest of food, which is said to he en-

tirely vegetable; and it is even affirmed, that, when pres-

sed by extreme want, they will still neglect all animal

food whenever they can obtain a supply of roots and

grain. They, however, sometimes destroy fish, and par-

ticularly herrings, when these fish happen to come up

into the creeks in shoals. They are said to continue in

their winter retreats, either in dens beneath the snow
under ground, or in the hollows of old trees, for the space

of five or six weeks without food.

3. Ursus maritimus, polar bear. This is a far larger

spe ies than the common bear, and is said to have been
sometimes found of the length of twelve feet. The head
and neck are of a more lengthened form than in the com-
mon bear, and the body itself is longer in proportion.

the whole animal is white, excent the tip of the nose and

claws, which are jet-black: the eats are small and round-
ed; the eyes small; the teeth of extraordinary magni-
tude: the hair is of a great length, and the limbs are ex*
tremely large and strong. See Plate CXXXVIII. Nat\
Hist. fig. 415. It seems confined to the very coldest
parts of the globe; being found within 80 degrees of north
latitude, as far as any navigators have yet penetrated
The shores of Hudson's bay, Greenland, and Spitsber-
gen-, are its principal places of residence; but it is said
to have been accidentally carried on floating ice as lap
south as Newfoundland. This species seems to have
been often confounded by authors with the white variety
of the common bear, which is occasionally found in the
northern regions.

The polar bear is an animal oftremendous strength and
fierceness. Bar< nz, in his voyage in search of a north-
east passage to China, had proof's of the ferocity of these
animals, in the island of Nova Zembla, where they at-
tacked his seamen, seizing them in their mouths, carry.
ing them off with the utmost ease, and devouring i|, (tn
in the sight of their comrades. It is said that they will

attack and attempt to board armed vessels, at a great dis-
tanee from shore; and have sometimes been with much
difficulty repelled. Their usual food consists of seals,

fish, and the carcases of whales; but, when on land, they
prey on deer, and other animals, as hares, young birds,

&e. they also eat various kinds of berries which they hap.
pen to find. They are said to he frequently seen ia

Greenland in great droves, allured by the scent of the
flesh of seals; and will sometimes surround the habitations
of the natives, and attempt to break in; and it is added,
that the most successful method of repelling them is by
the smell of burnt feathers. They grow extremely fat,

a hundred pounds of fat having been taken from a single
beast. The flesh is said to be coarse, but the skin is va-
lued for coverings of various kinds, and the Greenlander*
often wear it as a clothing. The split tendons are said to

form an excellent thread. During the summer they re-

side chiefly on the ice-islands, and pass frequently from
one to another; being extremely expert swimmers. They
have been seen on these ice-islands at the distance of

more than eighty miles from land, preying and feeding as

they float along. They lodge in dens, formed in the vast

masses of ice, which are piled in a stupendous mariner,

leaving great caverns beneath: here they breed, and bring

one or two young at a time, and sometimes, but very
rarely, three. The affection between parent, and young is

so great, that they will sooner die than desert each other.

They follow their dams a very long time, and grow to a
large size before they quit them.

During winter they retire, and bed themselves deep
beneath the snow, or else beneath the fixed ice of some
eminence, where they pass in a state of torpidity the long

and dismal arctic night, appearing only with the return

of the sun.

The skins of the polar bear, says Mr. Pennant, were
formerly offered by the hunters in the arctic regions to the

high altars of cathedrals and other churches, for the priest

to stand on during the celebration of mass in winter.

4. Ursus gulo, glutton. This animal is a native of

the most northern parts of Europe and Asia, occuringin

Sweden, Norway, Lapland, and Siberia, as well as in

eome of the Alphine regions, and in the forests of Poland



URSUS.

ajid Courland. V is also found in the northern parts of

America, being not uncommon about. Hudson's- bay.

The glutton is considerably larger titan a badger, mea-

suring about a yard from nose to (ail, and the tail about

a foot; lmt it .seems to vary in size, and is often less tban

tins. The muzzle, as far as beyond the eyes, is black-

ish brown, and covered with bard shining hair: over the

(brehead, down tbe sides of the head, between the eyes

and tbe ears, runs a whitish or ash-coloured band or lil-

let: the top of the bead and whole length of the back are

black-brown, the colour widening somewhat over the sides

as it passes on, and again lessening or contracting to-

wards the tail. In the American variety a whitish or

asti-coloured band or border runs along the body, in the

same manner as the ferruginous one in the European
kind.

The glutton, as its name imports, has the character

of a \vvy voracious animal, preying indiscriminately

boib on fresh prey and carrion. One of whirl) was kept

at Dresden would eat thirteen pounds of flesh in a day,

without being satisfied. It attacks deer, birds, field -

mice, &c. and even sometimes tbe larger cattle; and it

is said to sit on the branches of trees, and suddenly to

filing down on such animals as happen to pass beneath;

tearing them, and sucking the blood, till they fall down
through faintn ss, when it begins to devour the spoil. In
winter it seeks out and catches ptarmigans under the

show. What it cannot devour at once, it is said to bide

under ground, or in the cavity of some tree. It is said

to be an animal of uncommon fierceness and strength;

and will sometimes dispute the prey both with the wolf
ami bear. It is also extremely fetid. It breeds once a
year, and brings from two to four young at a lit-

ter. The for is much used for muffs, linings, &c. Those
skins are said to be preferred which have least of the

ferruginous tinge, and for this reason the Siberian va-

riety, which is blacker than the Jest, is most esteemed.

Tbe ursus luscus, or wolverene, appears to be a variety

of this animal.

5. Ursus lotor, the raccoon, is a native of tbe new
world, and is principal)} an inhabitant of the northern
pails of that continent. It is also found in some of tbe

West Indian islands. Its colour is grey; the face white;

the eyes each imbedded in a large patch of black, which
forms a kind of band across the forehead, and is crossed
by a dusky stripe running down the nose. The visage

.aped like that of a fox, the forehead being broad and
the suout sharp; the eyes are large and greenish: the

short and si ghtlj rounded; and the upper jaw is

longer than the lower: the t„il, which is covered with
bushy hair, tapers to the end. and is annulaied with se-
v ral blu< k oars: the body is broad, the back arched, the
limbs rather shut, and the fore legs shorter than the

binder; the am, lal is covered with thick and long hair,

smm v\ hat up riglit growth: the feet are dusky,
and have li\c toes with very sharp (laws. 'I lie colour
of the raccoon is general!} a dark grey. The length of
the animal is two feet trim nose t" tail, and the tail

about one foot. Sec Plate LXXXVI II. Nat. Hist. fig.

414. The food <d' the raccoon, in its wild state, cou.
lists <bietl\ of Qiaize, which it eats while the ears are
lender, as well ass gar-canes, various sorts of fruit, as
ajiphs, chuaiiutSj be. It is also supposed to devour

birds and their eggs, and is, therefore, considered as aa
enemy to poultry. It chiefly feeds by night, and b\ day
keeps in its hole, except in dull weather, In winter,

and in very bad weather, it keeps altogether within, and
is popularly believed to live like the bear, by sacking i's

paws. The raccoon, however, is an active and sprightly

animal when taken into a state ol domestication, li has

a kind of oblique gait in walking, can ieap and climb
w ith great ease, and is very frequently seen on trees. It

;s

easily tamed, and is frequently kept in houses by the

Americans, and will live on bread, milk, fish, eggs, Ace.

It is particularly delighted with sweets of every kind,
and has as great a dislike to scids. In eating, it com-
monly sits on its hind legs, and uses its fore feet in the
manner of hands. It has a way of dipping all manner
of dry food thai is givt^n it into water before it cats it; as
well as of rolling it between its paws for some time.
When it kills birds, it proceeds exactly in the manner of
a polecat; first biting off the bead, and then sucking out
the blood. It drinks but little, and is a very cleanly ani-
mal. It is extreme!) expert in opening oysters, on which,
as well as on crabs and various other kinds of shell-fish,

it frequently feeds in its wild state. It is, when tamed,
extremely active and playful; but is of a capricious
disposition, and not easily reconciled when offended.
When angry, its voice is like a hoarse bark, and at other
times soft and sharp. In its wild state it generally in-
habits the hollows of trees; but in a domestic state shows
no particular inclination for warmth; nor is it observed
to be desirous of lying on straw, or any other substance,
in preference to the bare ground. It sleeps from about
midnight to noon, at which time it comes out for food
and exercise. According to Linnaeus, the raccoon has a
wonderful antipathy to hogs' bristles, and is much dis-
turbed at the sight of a brush. It produces from two to
three young at a birth: this commonly takes place in the
month of May. The fur of the raccoon is used by the
batters, and is considered as next in merit for this pur-
pose to that of the beaver.

6. Ursus meles, the badger, is an inhabitant of all the
temperate pans of Europe and Asia. Its usual length
is about two feet from the nose to the tail, which mea-
sures six inches. It is an animal of very clumsy make
being thick- necked and thick-bodied, with very short
legs. It commonly resides in a hole or den under ground,
out of which it emerges by night in quest of food; feed-
ing chiefly on roots and fruits; but it will also devoir
frogs, worms, &c. The badger is of an uniform grey
colour on the upper parts; and the throat, breast, belly,
and legs, are black, the face is white, and along each
side of the head runs a long and somewhat triangular or
pyramidal baud of black, including the eve and cars-
the eyes are small,, and tbe ears short and 'rounded: the
claws on the fore feet are very I mg and straight. ;1 „,| it
is principally from this circumstance that Mr. Pennant
ranks it under a separate genus, instead of including it
under that of ursus, or bear. Authors have sometimes
made a distinction between what they call the sow badecr
and the dog badger; but this is supposed to be perfectlY
untenable, and if there is any perceptible varition isprobably no other than a mere sexual difference The
hair of the badger, both on the body, limbs, and 'tail, isvery thick; and the teeth, U-gs, and claws, are v ry
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strong; so that he makes a very vigorous defence when
attacked. When taken young, the badger may he easily

tamed, and generally prefers raw flesh to every other

food in a state of captivity . It is a very < h anly animal,

and is ohserved to keep its subterraneous mansion ex-

tremely neat. The female produces about three or four

young, this happens in summer; and, according to the

count de Buffun, the parent seizes on young rabbits,

Which she drags out of their burrows, birds, eggs,

snakes, and many other animals, in order to feed her

young. Like the bear, this animal is also fond of hooey,

and will attack hives in order to obtain it. The badger
sleeps a great deal, especially during winter, when he

imitates the practice of the bear, confining himself to

his den in a state of semi-torpidity.

7. Lrsus labradorius, American badger. In hs gen-

eral appearance this extremely resembles the common
badger, and might almost pass for a variety only: it is,

however, somewhat smaller, and the black bands <»n the

face are much narrower and do not include the eyes,

but commence behind them, and run along the top of

the neck: the ears are surrounded with black: the upper
parts of the body are nearly of the same colour as in the

common badger, but rather paler, and with a slight yel-

lowish cast; and the breast and belly are of a light ash-

colour, instead of black: the legs are of a dusky brown:
the claws are at least as long and strong as in the Eu-
ropean badger, if not more so. This species is rather

scarce in America. It is found in the neighbourhood of

Hudson's-bay, and in Terra di Labrador, and Mr.
Pennant suspects, as low as Pennsylvania, where it is

called the ground-hog.
UR'I 1CA, a genus of plants of the class monoecia, and

order tetrandria; and in the natural system classed un-

der the 53d order, scabridre. The male flower has a

calyx of four leaves; no corolla; a nectarium minute,

central, urn-fashioned. The female a bivalve calyx; and

a single, oval, glossy seed. There are 59 species, three

of which are British plants: 1. The pilulifera, Roman
nettle, has a stalk branched, two or three feet high.

Leaves opposite, oval, serrated, stinging. Fruit globose.

2. The urens, less stinging nettle, has a stem a foot

high. Leaves roundish, deeply serrated, opposite. The
stings are very curious microscopic objects: they consist

of an exceedingly fine- pointed, tapering, hollow sub-

stance, with a perforation at the point, and a bag at the

base. When the spring is pressed upon, it readily per-

forates the skin, and at the same time forces up some of

the acrimonious liquor contained in the bag into the

wound. 3. The dioica, common nettle, has a square

firm stem, three or four feet high. Leaves heart-shaped,

Jong-pointed, serrated, beset with stings. Flowers in

long catkins. The aculei, or stings of the nettle, have

a small bladder at their base full of a burning corrosive

liquor: when touched, they excite a blister, attended

with a violent itching pain, though the sting does not ap-

pear to be tabular, or perforated at the top, nor any visi-

ble liquor to be infused into the puncture made by it in the

iiesh. It seems certain, however, that some of this li-

quor is insinuated* into the wound, though invisibly, since

the stings of the dried plant excite no pain.

Nettle-tops in the spring are often boiled and eaten by
Ure common people instead of cabbage-greens. In Ar
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ran, and other islands, a rennet is made of a strong de-
coction of nettles: a quart of salt is put to three pints of
the decoction, and bottled up for use. A common spoon.
ful of this liquor will coagulate a large bowl of milk ve-
ry readily and agreeably. The stalks of nettles are so
like in quality to hemp, that in some parts of Europe
and Siberia they have been manufactured into cloth, and
paper has been made of them. The whole plant, particn-
larly the root, is esteemed to be diuretic, and has been
recommended in the jaundice and nephritic complaints.
The roots boiled will dye yarn of a yellow colour. The
larvae, or caterpillars, of many species of butterflies
feed on the green plant; and sheep and oxen will readilr
eat it dried. J

USAGE, in law, differs from custom and prescription:
no man may claim a rent, common, or other inheritance
by usage, though he may by prescription. B. Co. 65.

'

USANCE, in commerce. See Interest.
USE, is a trust and confidence reposed in another

who is tenant of the land, that he shall dispose of the
land according to the intention of cestuy que use, or him
to whose use it was granted, and suffer him to take the
profits. 2 Black. 328.

By stat. 27 H. VIII. c. 10, commonly called the stat-

ute of uses, or the statute for transferring uses into pos-
session, the cestuy que use is considered as the real own-
er of the estate; whereby it is enacted that, when any
person is seized of lands to the use of another, the per-

son inlitled to the use in fee simple, fee tail, for life or

years, or otherwise, shall stand and be seized or posses-

sed of the land, in the like estate, as he has of the use,

trust, or confidence; and thereby the act makes cestuy

que use complete owner both at law and in equity. 2
Black. 302.

USES, superstitions. See Mortmain.
L'ses and customs of the sea. are certain maxims or

rules which form the basis of the maritime jurispru-

dence, by which the policj «>f navigation, and the com-

merce of the sea, are regulated.

These uses.and customs consist of three kinds of regu-

lations: the first called the laws or judgments of Oleronj

the second, regulations made by the merchants of Wis-

buy, a city in the island of Gothland, in the Baltic, an-

ciently much famed for commerce; and the third, a set

of regulations made at Lubec, by the deputies of the

Hanse towns.

USQUEBAUGH, a strong compound liquor, chiefly

taken by way of dram.
There are several different methods of making this

liquor; but the following is esteemed one of the best: To
two gallons of brandy, or other spirit, put a pound of

Spanish liquorice, half a pound of raisins of the sun,

four ounces of currants, and three of sliced dates; the

tops of balm, mint, savoury, thyme, and the tops of

the flowers of rosemary, of each two ounces; cinnamon

and mace, well bruised, nutm gs, aniseeds, and corian-

der-seeds, bruised likewise, of each four ounces; citron,

or lemon and orange peel, scraped, of each an ounce: let

all these infuse forty-eight hours in a warm place, often

shaking them together: then let them stand in a cool

place for a week: after which the clear liquor is to be

decanted off, and to it are to be put an equal quantity of

neat white port, aud a gallon of canary; after which it
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is to be sweetened with a sufficient quantity of double-

refined sugar.

USTERIA, a genus of plants of the class and order

monandriamonogynia. The calyx is four-toothed; corolla

funnel-forms four-toothed; capsule one-celled, two-seeded.

There is one species, a shrub of North Guinea*

USURY", in a strict sense, is a contract upon the loan

of money, to give the lender a certain profit for the use of

it, upon all events; whether the borrower made any ad-

vantage of it, or the lender suffered any prejudice for

want of it, or whether it shall be repaid on the appointed

time or not; and in a large sense, it seems, that all un-

due advantages, taken by a lender against a borrower,

fame under the notion of usury. Haw. 245.

The statue 12 Anne, c. 16, enacts that no person, upon

any contract which shall be made, shall take for loan of

any money, wares, Ace. above the value of 51. for the for-

bearance of 100/. for a year; and all bonds and assur-

ances for the payment of any money to be lent upon

usury, whereupon or whereby there shall be, reserved

or taken above fiw, pounds in the hundred, shall be void;

and every person who shall receive, by means of any
corrupt bargain, loan, exchange, shift, or interest, of

any wares or other things, or by any deceitful way, for

forbearing or giving day of payment for one year, for

their money or other things, above 5l. for 100/. for a

year, &c. shall forfeit treble the value of the moneys or

other things lent.

But if a contract, which carries interest, is made in

a foreign country, our courts will direct the payment of

interest according to the law of that country in which

the contract was made. Thus Irish, American, Turk-
ish, and Indian interest, have been allowed in our courts,

to the amount, each of 10/. per cent. For the modera-
tion or exorbitance of interest depends upon local cir-

cumstances; and the refusal to enforce such contracts

would put a stop to all foreign trade. 2 Black 4;>3.

In an action brought forusur) . th*' statute made against

it must bo pleaded; and in pleading an usurious con-

tract as a bar to an action, the whole matter is to be

sel forth specially, because it lies within the party's own
privity; yet on an information on the statute for making
such contract, if is sufficient to mention the corrupt bar-

gain generally, because matters of this kind are sup-

p sed to he privily transacted; and such information

may he brought by a stranger. 1 Hawk. I'. (J. 248.

Likewise upon an information on the statute against

usury, he that born ws the money ma) be a witness, after

he has paid the same.

U'l ENSILS, in a military sense, are necessaries due
to every soldier, and to be furnished by his host where
be is in quarters, via. bed with sheets, a put, a glass or
cup to drink out of, a dish, a [dace at the fire, and a
candle.

Utensils, &c. directed to be provided for the use of
region ntal hospitals:

In page 19, of the Regulations for the Sick, it is stated,

that each hospital ought to be furnished with a slipper-

bath, or bathing tub, two water-buckets, cue dozen of

Osnaburgh towels, one dozen of flannel cloths, half a
dozen of large sponges, combs, razors, an I soap; two
large kettles, capable of making soup fur JO men, two
large t.ii kettles, two large tea pots, two saucepans, 40

vol. in. 99
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tin pans of one pint each, 40 spoons, one dozen of knives.

and forks, two close-stools, two bed-pans, and two
urinals.

A regiment consisting of 1000 men, and provided with
three medical persons, ought to be furnished with hospital

necessaries and utensils for at least 40 patients. It

should be provided with 40 cotton night-caps; 40 sets of
bedding, in the proportion of four for every hundred
men; each set consisting of one pailasse, one straw mat-
trass, one bolster, three sheets, two blankets, and one
rug.

For regiments of smaller number, the quantity of hos-
pital necessaries will of course be proportionally re-
duced.

Utensils, bakery. The following list of bakery
utensils, being the proportion requisite for an army of
36,000 men, has been extracted from the British Com-
missary, to which useful treatise, we refer the military
reader for a specific description of field ovens, &c. and
field bakery, page 16, 6cc.

12 double iron ovens, 11 feet long, 9 feet diameter,
and 3 feet high; 28 troughs and their covers, 16 feet long,
3 feet wide, and 3 feet deep, to knead the dough.

12 large canvas tents (having double coverings), 32
feet long, and 24 feet wide, to make the bread in.

4 ditto, to cool and deposit the bread in.

2 ditto, to deposit the meal and empty sacks in.

2000 boards, 8 feet long, and 1| foot wide, to carry
the bread to the oven, and back when baked; 24 smail
scales to weigh the dough, with weights from half an
ounce to 6lb.; 24 small lamps for night work; 24 small
hatchets; 24 scrapers, to scrape the dough from the
trough; 12 copper kettles, containing each from ten to
twelve pails of water; 12 trcvets for ditto; 12 barrels
with handles, to carry water, containing each from 6 to
7 pails.

12 pails, to draw water; 24 yokes and hooks, to car-
ry the barrels by hand; 24 iron peles, to shove and draw
the bread from the ovens; 24 iron pitchforks, to turn
and move the firewood and coals in the ovens; M spare
handles, 14 feet long, for the peles and pitch-forks- 24
rakes, with handles of the same length, to dear away*the
cohis and cinders from the ovens; 4 large scales, to
weigh the sacks and barrels of meal, and capable" of
weighing 5001b; 4 triangles for the said scales; to each
most be added 5001b. of weights, 3 of 100ib. each, 2 of
50lb. each, and downwards to half a pound.
UTERUS. See Anatomy.
UTLAGATO capiendo quando utlagatur in uno

comitatu et posteafugit in alium. A writ for the taking
of an outlawed person in one county, who afterwards
ilies into another.

UTRICULAR! A. a genus of plants of the, class dian-
dria, and order monogynia; and in the natural system
arranged under the 24t.h order, corydalea. The caKx
is ringent, with a nectarium resembling a spur- the co
rolla diphyllou $ and equal; the capsule unilocular There
are 13 species, tw ( , of which are natives of Britain
They have been applied to n > parti alar use.
UVARI \. a genus of plants of the class and orderpolyandr.a polygamia. Toe calyx is three-leaved- petals
berriM numerous, pendulous, four-seeded. 'There

are eleven species, shrubs and trees of the Last Indies-
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UVULA. Sec Anatomy.
UVULARIA, a genus of the hexandria monogynia

class of plants, the flower of which consists of six very
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long lanceolated petals; and its fruit an ovate-oblong
triiorular capsule, containing several roundish and com-
pressed seeds. There are six species.

V.

XT the twenty-second letter of our alphabet. In numc-
*

? rals V s'tands for five; and with a dash added at

top, thus Y~, it signifies five thousand. In abbreviations,

amongst the Romans, V. A. stood for Veterani assignati;

T. B! viro bono; V. B. A. viri boni arbitratu; V. B. F.

vfr bonje ftdei; V. C. rip consularis; V. C. C. F. vale,

conjux charissime, feliciter: V. D. D. voto dedicatur;

V. G. verbi gratia; Vir. Ve. virgo vestalis; VL. videlicit;

V. N. quinto nonamm.

VACATION, in law, is the whole time betwixt the

end of one term and the beginning of another.

This word is also applied to the time from the death of

a bishop, or other spiritual person, till the bishopric, or

dignity, is supplied with another.

VACCINATION, inoculation with the vaccine virus,

for the purpose of securing against the infection of the

small pox.

This subject cannot fail to " come home to the busi-

ness and bosom" of every one; for where is the indivi-

dual of such slender connection or limited sympathies,

as to be indifferent to a question which " involves the

lives annually of 40,000 in Britain alone," and of the

same proportion throughout the civilized world?

It would be superfluous, then, to apologize for making

the vaccine controversy a subject of separate and pro-

minent disquisition.

We shall first lay before our readers a general histo-

ry of the circumstances which led to the introduction of

the new, as a substitute for the old, inoculation; we shall

then enumerate the advantages which vaccination lays

claim to, canvas the objections which have been made to

the admission of such claims, and conclude by describ-

ing the general characteristics of perfect, and marks

denoting spurious, cow-pock infection.

It is scarcely necessary to acquaint any reader by

whom the first public proposal was made respecting the

cow-pock inoculation. Dr. Jenner, while employed in

the practice of surgery in a district of Gloucestershire,

Mas surprized to find that many individuals whom he

was called upon to inoculate, resisted every attempt to

infect them with the small-pox virus. Upon enquiring

into the occasion of this extraordinary immunity, he

learnt that those in whom it existed had previously un-

dergone a disease contracted by milking cows affected

with a peculiar eruption on the teats. « It appeared (says

Dr. Jenner) that this disease had been known among the

dairymaids from time immemorial, and that a vague

opinion prevailed that it was a preventive of the small-

pox. This opinion I found was comparatively new
among them; for all the old farmers declared they

had no such idea in their early days: a circumstance

which seemed easily accounted for, from my knowing
that the common people were very randy inoculated for

'the smallpox, till that practice was rendered general by

the improved method introduced by the Suttons; so that

the working people in the dairies were seldom put to the

test of the preventive power of the cow-pox." In prose-

cuting his enquiries, Dr. Jenner found it to be an unani-

mous opinion among medical practitioners in the neigh-

bourhood, that the disease thus contracted from the cow
was by no means to be relied on as a security against

variolous infection; an opinion which he was at first

concerned to find apparently well founded by the occur-

rence of the latter, in some individuals, who had been,

as was imagined, subjected to the former.

This discouraging circumstance, although it damped
the ardour of Dr. Jenner, did not occasion the abandon-
ment of his investigation; and he was shortly gratified

in ascertaining that the cow was subject to several va-

rieties of eruption on her teats, all capable of producing
ulcerations on the hands of the milkers, but not of in-

suring against the infection of small-pox. This disco-

very removed the great obstacle to his interesting re-

search, and our experimentalist was the first to distin-

guish and divide the genuine from the spurious cow-pock.

His expectations of success were a second time im-

paired, by finding that even among those who had been

infected with the, genuine virus, some were afterwards

obnoxious to the small-pox contagion; and this differ-

ence of subsequent susceptibilty was even witnessed in

different individuals who had received the infection from

the same animal.
It required no common share of perseverance still to

abide by the object of pursuit after this seemingly almost

insurmountable impediment to success. Dr. Jenner,

however, was engaged in an undertaking of too much
magnitude and moment to abandon it, unless from abso-

lute necessity, and he still persisted.

It occurred to him that the specific properties of the

cow-pock matter might vary with its progressive changes

after secretion; and putting this likewise to the test of

experiment, the result coincided with his conjecture,

affording an explanation of this second anomaly equally

clear and satisfactory with the former. He found by

repeated trials, that the genuine or preventive disease

was only capable of being engendered by the matter

from the ulcer in its earliest stages; that when from

continuance it had undergone certain decompositions, it

was no more capable of producing the true cow-pox than

those eruptions of which we have already spoken. With

these restrictions, Dr. Jenner found that the immunity

from the variolous occasioned by the vaccine infection

was for life; at least individuals without any eWeet were

subjected to the former after the lapse of 15, 27, and

even 50 years from the latter infection.

During this very curious and important investigation

Dr. Jenner was struck with the idea that the preventive

he had discovered of small-pox contagion might be pro-

pagated from one individual to another in the manner
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of variolous inoculation; and For this supposition it does

not seem proper to notice that he had, in one sense, the

authority of analogy beyond that which could he

claimed by the first ingraffers of variola; for the natu-

ral vaccine distemper is itself produced by a species of

inoculation, which it is well known is by no means the

case with the natural small pox.

We have stated this circumstance not from a desire to

prejudge the question of the comparative merits of the

variolous and vaccine inoculations. It is the duty of

every one, it is ours especially and officially, to state ar-

guments and facts as we find them, whether inimical to,

or in favour of, either one or the other practice.

In pursuance of the plan we have above laid down, we
now proceed to give as concentrated a view as possible

of the superior advantages contended for by the advo-

cates of inoculation for the cow-pock.
These we shall principally extract from a popular

work on vaccination, by Dr. Thornton, one of the most
ardent and effective supporters and propagators of the

new discovery.

1. It is maintained that the constitutional affection

which cow-pock produces, is incomparably milder than
that from variolous inoculation. The proportion of deaths
from inoculated small pox is stated from Dr. Willan to

be 1 in 250. " The zealous antivaccinists have denied
it to be greater, under judicious treatment, than 1 in

1000." In the present, as in other instances, we leave
the reader to select his own authority. We have only
to add, that we believe the mortality at all of the vaccine
distemper, in an immediate or direct manner, has not
been contended for. This first proposition, then, in

favour of the vaccine disease, is scarcely contested.

2. The cow-pock never disfigures the countenance. Of
this, likewise, there is no dispute, as it refers to the
distemper merely, independantly of the supposed conse-
quences of it, which we are shortly to canvas.

3. The cow pock may be introduced into the system
without any apprehension of consequences, under circum-
stances which render even the inoculated small pox, in
some measure, dangerous, such as the periods of teeth-

ing, of pregnancy, and of advanced age. This proposition
we believe to be likewise too well founded, and general-
ly admitted to need substantiating by examples.

4. The row- pock inoculation does not, like that of the
small pox, disseminate the disease as it is not infectious.

This is a most materia] circumstance in favour of the
new inoculation, It is an undisputed fact that the mortali-
ty of small pox has increased since the adoption of the
artificial mode of communicating it. Though manv in-
dividuals have profited b\ inoculation, it has destroyed
more lives, upon the whole, than it has preserved; and
Iuin aggravated the sufferings of those who have refused
to employ it, in a greater degree than it has relieved
those who have availed themselves of its protection.

5. The cow-pock does not leave any bad humours af-
ter it.

6. " Its security, as a prophylactic against the small
pox, is equal to the small pox itself, either natural or in-
oculated " Thornton.
Under these six heads we believe that we have includ-

ed all the benefits which are stated to have resulted from
the Jennerian practice by its several advocates; and we

apprehend it is only in the two last particulars that any

material difference of sentiment now prevails. Even
those who are still averse to vaccine, as a substitute for

small pox, inoculation, will allow that the dispute res-

pecting the propriety or impropriety of the new practice,

principally, if not entirely, hinges upon the validity or

invalidity of the two last of the above propositions; for

if we are to forego the advantages of Jcnner's discovery,

from an apprehension of an unjustifiable interference

with the decrees of Providence, we should not only be

compelled likewise to abandon varioloiisjnoculation, but

we ought no longer to think of arresting the progress of

fever, of mitigating the violence of pain, or of extracting

a carious tooth.

It is then the two last propositions which demand a
separate and particular investigation.

First, Does the cow-pock engender other diseases?

or, in the phraseology before used, does it leave any hu-

mours after it?

It is necessary to observe, that those gentlemen who
have protested against vaccinia as introductory of other

diseases, have described these affections to be principal-

ly cutaneous. Now those who aver that this is an ab-

solute misrepresentation; and that so far from being fol-

lowed by. the alleged consequences, the number of scro-

phulous and cutaneous disorders which have followed

upon the smallpox, naturally and artificially introduced,

are in a greater proportion than those which have hap-
pened posterior to vaccine inoculation; are much more
numerous than the advocates for the contrary side of

the question. On this ground, then, the inference from
every principal of reasoning would be drawn by an im-
partial judgment in favour of vaccination. It will not,
we hope, by the antivaccinist, be considered as irregular
or unfair, to appeal on this head to a particular author-
ity, viz. Dr. Willan, who, if he has no title to be con-
sidered as" the oracle of the metropolis in all cutane-
ous diseases," has unquestionably a right to speak on
this head " as one having authority." This gentleman
asserts that no new disorders have been introduced since
the discovery of vaccination, and that the cutaneous af-
fections whichjhad been previously prevalent have in no
measure increased in virulence. But Dr. Willan, it

will perhaps be urged, may be a prejudiced, and there-
fore an incorrect, judge. Aware of the possibility of
such objection to this statement, this physician has" not
given the detail of his own private practice merely in
order to authorize his assertion, but has inserted in his
treatise Dr. Batcman's extract from the register of pa-
tients at the public dispensary in London.

In the year 1797, before "the publication of Dr. Jen-
ner's enquiry, the total number of diseases was t73o ;

the number of chronic cutaneous eruptions was 85. Ju
1798, total number of diseases 1664; chronic cutaneous
eruptions 82. In 1804 the proportions are 1915 89.
In 1805, 1974—94. Nearly the same proportion, our
author adds, ma> be deduced on comparing Dr. M,IP.
ray's, Dr. Reid's, Dr. Walker's, and my own reports on
diseases in London for the last ten years; and these itmay be added, were made without an> reference to the

ne controversy. Ought, then, the individual cases
brought lorward by the gentlemen opposed to vacci
nation to outweigh, or even balance, the contrary evi-
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dence above adduced? Here again we leave the reader
to make his own inference.

If it should be urged that we have not brought forward
the cases opposed to vaccinia, it is answered, neither
have we adduced the more numerous instances which
make against the variolous inoculation. In fart, the un-
certainty of medical evidence forbids any satisfactory
conclusion but that which is deduced from comparison
on a large and general scale.

It would be, however, doing injustice to the cause of
vaccination, to omit the following statements from Mr.
Trye, surgeon to the Gloucester infirmary: 1st. " A
more healthy description of human beings does not ex-
ist, nor one more free from chronic cutaneous impu-
rities, than that which suffers most from cow-pock, by
reason of their being employed in dairies.

2d. « The Gloucester infirmary, one of the largest
provincial hospitals, is situated in a county in which
accidental cow-pock has been prevalent from time imme-
morial: many hundreds among the labouring people have
had the cow-pock since the establishment of that institu-
tion, and that more severely than is generally the case
in artificial vaccination; and yet not a single patient in
half a century has applied to the infirmary for relief of
any disease, local or constitutional, which he or she im-
puted or pretended to trace to the cow-pock. And let it

be repeated and remembered, that the artificial in no
respect differs from the accidental cow- pock, except in
being generally less virulent."
But the most momentous question still remains to be

discussed. Does the cow-pock afford a permanent secu-
rity against variolous infection?
Towards the decision of this point it will be found of

essential consequence to revert to the two obstacles
which we have already stated, as having presented them-
selves to Dr. Jenner in the commencement of his inves-
tigation.

While the reader retains this in mind, he will readily,
we think, perceive the self-refutation contained in the
following remarks of Dr. Rowley: " No other questions
are admissible in vaccination than, Have the parties
been inoculated for the cow-pock? Yes. Have they had
the small pock afterwards? Yes. As to how, when, where,
whether the cow-pock took, was genuine or spurious, or
any arguments, however specious, as pretexts for doubts
or failures, they are evasive or irrelative to the question.
They may confound fools, but not heighten the credit of
vaccination."

On this declaration it has been forcibly remarked,
that " it would be little less absurd to tell a jury in a
trial for murder, that the only question was, whether a
pistol had been fired or not; and that it was of no conse-
quence to enquire whether it was loaded with ball, or
whether the sufferer had died of a pistol shot."

After what we have already siated respecting those
eruptions which had been indiscriminately thought the
same as the true vaccine disease, and of the changes
which the cow-pock matter is itself susceptible of, we
think our readers will unite in opinion with us, that the
questions respecting the. genuine or spurious cow-pock,
" the how, the when, and the where" the parties were
inoculated, are most material points to ascertain, as
preliminary steps to decision respecting alleged failures;

By the farther statement which will be given in the se-

quel, it will be perceived that there are several circum-
stances necessary to the perfection and absolutely pPe ,

ventive power of vaccine inoculation, which it is* by no
means unfair to suppose were overlooked by, or* un«
known to, the inoculators at the early periods of the
practice. " During the years 1799 and 1800, vaccine
inoculation was performed by ten or twelve thousand
persons who had never seen the vaccine pustule." (Dr.
Willan.) Now, under these circumstances, we cannot
help agreeing with this author that it is rather matter of
surprise that the number of unsuccessful cases has prov-
ed so comparatively small.

Here it is material to observe, that the majority of those
examples which have been brought forward as examples
of variolous, after vaccine disease, have been attended with
so ranch irregularity, that they cannot be considered as
genuine cases of small pox. This, we think, has been
rendered evident by the very able and dispassionate ex-
amination of Dr. Willan on the progress and termina-
tion of the most formidable of sue!) cases as have occur-
red in and about the metropolis.

But let it be granted to the opposer of vaccination,
that several instances have been presented of perfect and
regular small pox subsequent to Wm vaccine disease,

equally genuine and regular, "yet still the Jeunerian
practice must maintain its ground triumphantly, if it

can be shown to be as effectual a preventative of small

pox as the old inoculation. Now we think it has been
demonstrated beyond the possibility of contradiction,

that the number of authenticated cases of small pox
after the old inoculation, and even after a former attack

of the natural disease, are more numerous in proportion

than those that are alleged with any probability of such
an occurrence after complete vaccination." The writer

of the article from which we have extracted the above

observations, goes on to say: " On the whole, we think

there are not fewer than twenty distinct cases of small

pox, occurring a second time in the same subject, each

of them authenticated far more completely than any one

that has been cited by the adversaries of vaccination.

Wo are persuaded, indeed, that we shall be supported by

every impartial person who makes himself master of the

whole evidence, in saying, that there are not so many as

ten cases of small pox. after perfect vaccination, proved

in such a way as to be entitled to any sort of attention.

Now the medical council, consisting of almost all the

great practitioners in London, have reported that

* nearly as many persons have been already vaccinated

in this kingdom, as were ever inoculated for the small

pox since the first introduction of that practice; so that

if the two cases were exactly upon a footing, the risk of

failure seems to be at least twice as great in the small-

pox inoculation as in that for the cow-pock.' And yet

who is there in the present day who thinks for a moment
of alleging possible insecurity as an argument against

variolous inoculation? It may be instructive, to state that

this argument was however used against the old at the

time of its introduction, and urged much in the same
spirit as it now is against the new. Dr. Willan and

others, in their respective treatises, have cited many ex-

amples of the mode in which the variolous controversy
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was carried on, a single one of which our limits will on-

ly permit us to extract.

• I fear they may be accounted physicians of no value

and forgers of lies, who so confidently tell us what it is

impossible for them to know, namely, that they who un-

dergo their experiment (the in iculation for srnaM pox)

aie lor ever- thereby secured from any future dauger of

infection." Page 18. Rev. Mr. Massey's sermon against

the dangerous and sinful practice of inoculation.

Against the suggest inn of Mr. Goldson, that, although

tin- natural cow-pock may secure from variolous infection,

the inoculat d disease may he more precarious and uncer-

tain, we think it of consequence to notice in the first

plac, that were the voriolous and vaccine inoculation to

he judged and compared a priori upon the ground of ana-

log', alone, the latter would have the fairest pretensions

to public confidence. The natural and the inoculated

Cow-pock, we have already said, are ingrafted upon the

system in nearly a similar manner; in the instance of va-

riolous infection, this is not the case. Further, the vac-

cine matter, whether taken directly from the cow, or from
the arm of an inoculated person, produces an affection

which is not so generally dissimilar as the ingrafted and
naturally received small pox; what authority then have
we for inferring that Wm virus endergoes that specific

change in the human body, which the theory of Mi'. Gold-
son supposes? If then permanence of security is allowed

to the natural (and the admission of this, from a man of

such ability and candour as Mr. Goldson, is exceedingly

material), we cannot but suppose it repugnant to every

principle of analogy, to deny it to the inoculated cow-pock.

It is necessary to remark, that the cases which have
been collected and recorded, do by no means serve to

strengthen the suspicion of immunity for a given time;

for the utmost irregularity has been shown, with respect

to the period of variolous subsequent to vaccine infection.

" The casts," says Dr. Willarr, " which I have adduced of

variolous eruption, took place without any certain order,

from fi\e months to seven years after vaccination. If it is

said that the preventive power of the cow-pock ceases in

some persons at the end of a month or two, while in oth-

ers it lasts sixty or seventy years, according to the va-

rieties of constitution, the assertion is too vague to ad-

mit of an answer."

The innoculated small pox. when first introduced, was
limited like the vaccine; first to two, afterwards to three,

and then to four years: hut experience has fully establish-

ed the falsity of the assumptions} and the most determin-

ed sceptic no longer talks of temporary immunity from
variolous inoculation.

To urge the argument further against the doctrine of
partial and limited security, would he, we think, super-
fluous: unsupported by analogy, and unsustaincd by fact,

it falls mole sua.

We now proceed to extract from Dr. Willan's treatise

the characteristics of perfect, and marks of spurious,

ination.

"Vaccination." says our author, " is accounted per-
. when recent lymph h is been carefully inserted be-

neath the cuticle, in a person free from any contagious
: and has produced a semitransparent pcarl-co-

louri . which, -Afh'v the ninth day, is surrounded
by a red arwla, aud afterwards terminates in a hard

dark-coloured scab. The form and structure of this ver

side a; ' peculiar; its base is circular, or somewhat oval,

with a diameter of about four lines on the tenth day. Till

the end of the eight day, its upper surface is uneven,

being considerably more elevated at the margin than about

the centre, and sometimes indented by one or two concen-

tric furrows; but on the ninth or tenth day, the surface

becomes plane, and in a veiy few instances, the central

part is highest. The margin is turgid, firm, shining,

and rounded so as often to extend a little beyond the line

of the base.

"The vesicle consists internally of numerous little cells,

filled with clear lymph, and communicating with each

other. The areola, which is formed round the vesicle, is

of an intense red colour. Its diameter differs in different

persons, from a quarter of an inch to two inches, and it

is usually attended with a considerable tumour and hard-
ness of the adjoining cellular membrane. On the ele-

venth and twelfth day, as the areola declines, the surface

of the vesicle becomes brown in the centre, and less clear

at the margins. The cuticle then begins to separate,

and the fluid in the cells gradually concretes into a hard
rounded seal) of a reddish-brown colour. The scab be-

comes at length black, contracted, and dry, but it is not
detached until after the twentieth day from the inocula-

tion. It leaves a permanent circular cicatrix, about five

lines in diameter, and a little depressed, the surface being
marked with very minute pits or indentations, denoting
the number of cells, of which the vesicle has been compo-
sed."

Such arc the general characteristics of perfect vacci-
nation. Imperfect vaccination is not characterised by any
uniform sign or criterion, but exhibits in different cases
very different appearances, as pustules, ulcerations, or
vesicles of an irregular form. The vaccine pustule is

conoidal; it increases rapidly from the second to the fifth

or sixth day, when it is raised on a hard inflamed base,
with diffuse redness extending beyond it on the skin. It
is usually broken before the end of the sixth day, and is

soon after succeeded by an irregular yellowish-brown
scab. The redness disappears in a day or two, and the
tumour gradually subsides.

"Vaccination is imperfect or insufficient, 1. When the
fluid employed has lost some of its original properties. 2.
When the persons inoculated were soon afterwards affect-
ed with any contagious fever, s. When they are affect-
ed at the time of inoculation, with some chronic cutane-
ous disorders.

" 1. The qualities of the vaccine fluid are altered, soon
after the appearance of an inflamed areola round the ve-
sicle; and the fluid, although taken out of a vesicle in the
best possible state, may be injured by heat, exposure te
air, rust, moisture, and other causes.
" When scales are formed over variolous pustules, and

vaccine vesicles, the matter they afford is often acrid and
putrescent; and if inoculated, it perhaps neither commu-
nicates the vaccine pock nor the small pox, but produces
a fatal disease, with symptoms similar to those which
arise from slight wounds received i„ disserting putrid
bodies. Should he pustules remain entire till the twen
tiethday of eruption, matter taken from them, even at
that period, will sometimes communicate the disease in
its usual form, though perhaps with considerable' vinr-
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[once. We are, however, now assured on good authority,

that matter improperly kept, or the thick matter from
collapsed and scabbing variolous pustules, and used for

the purpose of inoculation, does not always produce the

small pox, nor prevent the future occurrence of that dis-

ease, although the persons inoculated may have had in-

flammation and suppuration of the arm, and pains in the

axilla, with lover and eruptions on the ninth or tenth day.
In like manner, if the vaccine fluid employed is taken at

a late period, as from the twelfth to the eighteenth day,
it docs not always produco the genuine cellular vesii le,

but is in some cases wholly inefficient, while in others it

suddenly excites a pustule or ulceration, in others an ir-

regular vesicle, and in others erysipelas. Failures may
have been occasioned by repeatedly puncturing or drain-
ing the vesicle, on two or three successive days.

«< 2. Eruptive fevers, and other febrile diseases, inter-

fere with the progress of the vaccine vesicle. The
measles, scarlatina, varicella, typhus, and influenza, ap
pcaring soon after vaccination, either render it ineffec-

tive, or suspend the action of the virus.

<« 3. The cutaneous diseases which sometimes impede
the formation of the genuine vaccine vesicle, arc herpes
(including the shingles, and vesicular ring-worm), the
dry and the humid tetter, and the lichen; but especially

the porrigo (or tinea), comprising the varieties denomi-
nated crusta-lactea, area, achorcs. and favi, all of which
are contagious. To these should perhaps be added the

itch and prurigo."

"The right inference," our author in another part of
his treatise observes, <• from the mistakes or failures, and
from the nicety of vaccine inoculation, is, that those only
should be inoculators, who have had a sufficient educa-
tion, and who have particularly attended to the subject

of vaccination." Dr. Willan then goes on to enforce the

propriety of a strict examination, and in dubious cases a
reinoculation, of those persons especially who were ino-

culated between the 1st of January, 1799, and the 1st of
January, 1802.

We are under the necessity of stating, that in the pre-

sent article we have appealed principally to the authori-

ty of Dr. Willan, not merely on account of the intrin-

sic and universally acknowledged value of such authori-

ty; but because this gentleman, being neither an inocu-

tator nor a partisan, cannot fail to be acquitted even by
those who are least disposed to liberality of sentiment,

of being in any measure influenced by the motives
charged upon vaccinators in the following sentences,

which, the reader will be surprised to find, are the com-
position of a learned, sagacious, and most respectable

physician:

« The cow-pock inoculators who have been principals,

reproach one another as not having the genuine matter,

or skilful management, of vaccination; each says his

brother-labourers in the same vineyard are wrong. If

the small pox happens after Peter's operation, James,
Paul, and John, are not at all surprised; if from James,
Paul, or John, disasters happen, Peter says it is what
lie expected. Each pretends to some superior mystery
over his brother-vaccinator. Each leader seems to say,

—

Come to my shop; this is the only true booth in the fair:

that the new one—-this is the only true one." (Ur.
Moseley.)

It would be unjust to conclude without admitting the
only shadow of justification, which such language can
claim; namely, the equal and perhaps prior interference
of medical writers, on the opposite side of the question.
We cannot forget the mode in which Mr. Goldson's first

candid and dispassionate inquiry into the merits of vac-
cination, was replied to by some of the vaccinators.
Surely party rancour ought at least to be excluded
from this subject of universal interest.

[This disease has now been propagated for more than
twenty years, and its efficacy as an antivariolous reme-
dy completely established in most parts of the world.

Objections to it among professional men ma) be said
to have almost entirely subsided, and the opposition met
with from the prejudice or ignorance of the lower classes
of society has generally given way to the manifest evi-
dence of its preventive powers every where placed before
their eyes. The bills of mortality which are annually
published in many populous cities sufficiently attest the
magnitude of its importance to society; and in addition
to the saving of millions of lives^ the prevention of the
deformity, and loathsomeness of small pox, is enough to
induce us to value the discovery of Dr. Jenner, as per.
haps without a single exception the greatest blessing
ever conferred by an imlividul upon mankind. [<]

VACCINIUM, the Whortie-Bekry, or Bilberry,
a genus of plants of the. class octandna, and order mo-
nogynia; and arranged in the natural system under the
18th order, bicornes. The calyx is superior; the corolla
monopetalous: the filaments inserted into the receptacle;
the berry quadrilocular and polyspermous. There are

27 species, the most remarkable of which arc: I.Tlie
myrtilus, black-whorts, whortle-berries, or bilberries,

growing in woods and on heaths abundantly. The
flowers frequently vary, with five segments at the rim,
and with ten stamina. The berries when ripe are of a
bluish-black colour, but a singular variety, with white
berries, was discovered by the duke of Athol. growing
in the woods about mid-way between his two seats of

Dunkeld and Blair. The berries have an astringent
quality. In Arran and the Western Isles they are given
in diarrhoeas and dysentaries with good effect. The
Highlanders frequently eat them in' milk, which is a

cooling agreeable food; and sometimes they make them
into tarts and jellies, which last they mix with whiskey,
to give it a relish to strangers. They dye a violet co-

lour; but it requires to be fixed with alum". The grouse
feed upon then in the autumn. 2. The uligin.-eum, or

great bilberry-bush, is found in low moist grounds, and
almost at the summits of the Highland mountains. The
leaves are full of veins, smooth and glaucous, especially

on the under side; the berries are eatable, but not so

much esteemed as the preceding; as the} are apt, if eaten

in any quantity, to give the headache. 3. The vitis

idsea, or red whortle-berries, frequent in dry places,

in heaths, woods, and on mountains. The berries have
an acid cooling quality, useful to quench the thirst in

fevers. The Swedes are very fond of them made into

the form of a rob or jelly, which they eat with their meat
as an agreeable acid, proper to correct the animal alkali.

4. The oxycoccus, cranberries, moss-berries, or moor-
berries, frequent on peat- bogs. The stniks are long,

slender, woody, weak, and trailing; the leaves are stiff,



V A V A G

acutely oval, glaucous underneath, their edges turned

back, ami growing alternate; two or three flowers

grow singly on long red footstalks out of the extremity

of the branches; the flowers are red, divided deeply into

four acute segments, which are reflected quite back-

wards; the filaments are downy; the anthers ferruginous,

and longer than the filaments; the berries red, and about

the size of the hawthorn- berries. At Long-town, on

the borders of Cumberland, they are made so considera-

ble an article of commerce, that at the season when (hey

are ripe, not less than 201. or 30/.'s worth are sold by

the poor people each market-day for live or six weeks

together, which arc afterwards dispersed over different

parts of the kingdom for making the well-known cran-

berry tarts.

VAGINA. See Anatomy.
VAGINALIS, a genus of birds of the order grails:

the geucru character is, bill strong, thick, conic-convex,

Compressed; the upper mandible covered above with a

moveable horny sheath; nostrils small, placed before the

sheath; tongue above round, beneath flattened, pointed

at the tip; lace naked, papillous; wings with an obtuse

excrescence under the flexure; legs strong, four-toed,

naked a little above the knees; toes rough beneath, claws

grooved. There is but a single species, which inhabits

New Zealand *nd the South Sea islands, from 15 to 18

inches long, and feeding on shell- fish.

VAGRANTS are divided into three classes: 1st. Idle

and disorderly persons. These, as described by the va-

grant-act, consist of those who threaten to run away and
leave their wives and children to the parish. All per-

sons returning to a parish whence they have been legally

removed, without bringing a certificate from the parish

to which the) belong. All who, not having wherewith
to maintain themselves, refuse to work. All who beg
alms IVom door to door, or in the streets and highways.
Likewise those who, not using proper means to get em-
ployment, or possessing ability to work, refuse to do it;

or spend money in alehouses, or in any improper man-
ner; and by not employing a proper proportion of their

earnings towards the maintenance of their families, suf-

fer them to become chargeable to the parish. The pu-

nishment for these offends is a commitment to the house

of correction, and hard labour, for any definite time not

exceeding a month; the time must be set forth in the

Warrant of commitment, which must also show the au-

thority of the person committing. The commitment must
be in execution, that is to say, for punishment; and be-

in^ so, the justice must make a record of the conviction;

and transmit the same to the sessions. Any person may
apprehend and cany such persons before a magistrate;
and if they resist or escape, the) shall be punished as
rogues and vagabonds: the reward for such apprehen-
sion is 5s., to be paid by the overseer of the parish.

2. Kogues and vagabonds. No infant under the age
of seven years can be called a rogue and vagabond, but
shall be removed to its place of settlement, like other
paupers,

The following is a list of those who are deemed rogues
and vagabonds: All persons gathering alms under pre.
tended loses; persons going about as collectors for pri-
sons or hospitals; fencers; bearwards; common players
not legally authorised; minstrels; jugglers; real or "pre-

tended gypsies; fortune-tellers; any persons using any
subtle craft to impose upon any of his majesty's subjects,

or playing at unlawful games, or any who have run
away and left their wives and children a charge to the

parish; all petty chapmen and pedlars not authorised by
law; ail persons not giving a good account of themselves;

all beggars pretending to he soldiers or seamen, or pre-

tending to go to work in harvest; or illegal dealers in

lottery tickets and shares. And all other persons wan-
dering abroad and begging, shall be deemed rogues and
vagabonds; the reward for apprehending such persons is

10s. to be paid by the high constable, on an order from
the justice. There is a penalty of 10s. on a constable

who refuses or neglects to apprehend them:
3. Incorrigible rogues, are all end-gatherers, offending

against the stat. 13 Geo.; which is collecting, buying, re-

ceiving, or carrying, any ends of yarn, wefts, thrums,
short yarn, or other refuse of cloth or woolen good 1* 11

persons apprehended as rogues and vagabonds, and es-

caping, or refusing to go before a justice, or refusing
to be conducted by the pass, or giving a false account of
themselves on examination, after warning. All rogues
or vagabonds escaping from the house of correction be-
fore ihe expiration of the time of their commitment; and
all who have been punished as rogues and vagabonds,
and repeat the offence.

There is by 17 Geo. II. c. 25, a privy search appoint-
ed; and the justices or two of them four times a year at
least meet, and command the constables of every ward
or parish, properly assisted, to make a general search in
one night, and cause all vagrants that shall be found on
such search to be brought before a justice; and two
justices, in case such person is charged as a vagrant, or
on suspicion of felony, may examine him; and if he can-
not show some lawful way of getting his livelihood, or
procure bail for his reappearance, may commit him for
a certain time not exceeding six days; and if, alter ad-
vertising his person, and any thing about him suspected
to be stolen, no accusation is brought, he shall be dis-
charged or dealt with according to law. All rogues and
vagabonds are examined upon oath as to their parish,
and the written examination signed by them and the jus-
tice, and transmitted to the sessions.*
The punishment is public whipping, or confinement

to the house of correction till the next sessions, or any
less time; and if at the sessions the court adjudge
such person a rogue and vagabond, or an incorrigible
rogue, the) may order such rogue or vagabond to the
house in correction and hard labour for six months, or
such incorrigible rogui for not less than six months or
more than two years, and during his confinement to be
whipped as they shall think (it. And if such rogue or
vagabond is a male above 12 years old, tic court may
alter his cutiBuement, send him to be employe)] in his
majesty's service: and if such incorrigible rogue shall
make his escape, or offend a second time, he shall bo
transported for seven years. After such whipping or
confinement, the justice may, bv a pass under his hand
(of which a duplicate shall be filed at the next sessions^
cause him to be conveyed to the place of Ims last legal
residence^ and if that cannot be found, to the place of his

id

ind

.<.,.».v,.vv, ouu.i iii.ii iuuiiui ue loumi, to the place of hi'
birth; and if they are under fourteen yeai i of age un
have parents living, then to the place of their abode; am
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flic parish to which the vagrant shall he conveyed, shall

employ him in some workhouse till he gets some em-
ployment; and if lie refuses to work, he shall he sent to

the douse of correction and hard labour.

The general tenor of the laws respecting vagrants, is

extremely severe, and very justly so; and it is the duty
of every justice of the peace to keep his district free from
this (lass, as they arc great burthens to the parish, and
very difficult to he removed. For the best account of

the vagrant-act, vide Burn's Justice, vol. 4, article

Vagrant.
VALLIA, a genus of plants of the class and order

pentandria digynia. The calyx is five-leaved; corolla

five petallcd; capsule inferior, one-celled, many-seeded.
Thete is one species, a herb of the Cape.
VALANTIA, a genus of plants in the order monoecia,

of the class pojygamia, and in the natural system ar-

jvt/ig' (I under the 4 1st order, the asperifolut. There is

scarcely any calyx; the corolla is monopelalous, flat,

four-parted; the stamina four, with small antnersBj the
hermaphrodite flowers have a pistillum with a large ger-
men, a bifid style the length of the calyx, and one seed;

the pistilla of the male flowers are hardly discernible.

There are 9 species, only one of which is a native of
Britain, the cruciata; the stalks of which are square,
the whole plant hairy, the leaves oval and verticillate,

four in a whorl; the flowers are yellow, and grow on
short peduncles out of the ala; of the leaves. The roots,

like those of the galium, to which it is nearly related,

will dye red. it is astringent, and was once used as a
vulnerary.

VALENTINIANS, in church history, a sect of chris-

tian hereticts, who sprung up in the second century, and
were so called from their leader Valentin us. The va-

lentinians were only a branch of the gnostics, who rea-

lized or personified the Platonic ideas concerning the
Deity, whom they called Pleroma, or plenitude. Their
system was this: the first principle is Bythos, i. e. depth,

which remained many ages unknown, having with it

Knnoe, or thought, and Sige, or silence; from these

sprung the Nous, or intelligence, which is the only son,

equal to, and alone capable of comprehending, the By-
thos; the sister of Nous ttiey called Aletheia, or truth;

and these constituted the first quatemtty of aeons, winch
were the source and original of all the rest; for Nous
and Aletheia produced the world and life, and from these

two proceeded man and the church. But besides these

eight principal aeons, there were twenty-two more, the last

of which, called Sophia, being desirous to arrive at the

knowledge, of Bythos, gave herself a great deal of unea-

siness, which created in her auger anci fear, of which
was horn matter. But the Horos, or bounder, stopped

her. preserved her in the Pleroma, and restored her to

perfection. Sophia then produced the Christ and the

lioly Spirit, which brought the aeons to their last perfec-

t it, and made every one of them contribute their utmost
to form the Saviour. Her Enthymese, or thought, dwel-
ling near the Pleroma, perfected by the Christ, pro-
duced every thing that is in the world, by its divers
passions. The Christ sent into it the Saviour, accom-
panied vvih angels, who delivered it from its passions,
without annihilating it; and thence was formed corporeal

. -matter.
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VALERIANA, a genus of plants, of the class ti iati-

dria and order monogynia, and in the natural system
arranged under the 48th order, aggrcgatae. There is

hardly any calyx; the corolla is monopetalous, gibbous
at the base, situated above the germen; there is only
one seed. There are 31 species, only four of which are
natives of Britain, the officinalis, the olitoria, the rubra
and the dioica; of these only the officinalis is useful!
The root of this plant is perennial; the stalk is upright'
smooth, channelled, round, branched, and rises from two
to four feet in height; the leaves on the stem are placed
in pairs upon short broad sin aths; they are composed of
several lance-shaped, partially dentated, veined, smooth
pinnae, with an odd one at the end, which is the largest-
the floral leaves are spear-shaped and pointed; the flow-
ers are small, of a white or purplish colour, and terini-
nate the stem and branches in large bunches. It How,
ers in June, and commonly grows about hedges and
woods.

It is supposed to be the <p« of Dioscorides and (J aim,
by whom it is mentioned as an aromatic and diuretic: it

was first brought into estimation in convulsive afPcctians
by Fabius Columna, who relates that hecured bims If of
an epilepsy by the root of this plant; we are told, how-
ever, that Columna suffered a relapse of the disorder
and no further accounts of the efficacy of valerian in
epilepsy followed till those published bv Dominicus IV
narolus fifty years afterwards, in which three cases of
its success are given.
The advantages said to be derived from this root in

epilepsy, caused it to be tried m several other com-
plaints termed nervous, particularly those produced by
increased mobility and irritability of the nervous system,
in which it has been found highly serviceable. Bcrgiui
states its virtues to be antispasmodic, diaphoretic, era-
menagogue, diuretic, anthelmintic. The root in sub.
stance is most effectual, and is usually given in powder
from a scruple to a drachm; its unpleasant flavour may
be concealed by a small addition of mace. A tincture of
valerian in proof spirit and in volatile spirit is ordered
in the London Pharmacopeia. Cats are very fond of
the smell of this root, and seem to he intoxicated by it.

VALLISNERIA, in botany, a genus of the dioecia
diandria class of plants, with a monopetalous tripartite
flower; its fruit is a long, cylindraceous, and unilocular
capsule, containing numerous oval seeds. There are
two species.

VALVE, in hydraulics, pneumatics, &c. is a kind of

lid or cover to a tube, vessel, or orifice, contrived
to open one way; but which, the more forcibly it is

pressed the other way, the closer it shuts the aperture,
like the clapper of a bellows: so that it either admits Hie

entrance of a fluid into the tube, or vessel, and prevents
its return; or permits it to escape, and prevents its re-

entrance.

Valves are of great use in the air pump, and other

wind-machines; in which they are usually made of piecci

of bladder. In hydraulic engines, as the emboli or

suckers of pumps, they are mostly of strong leather, of

a round figure, and fitted to shut the apertures of the

barrels or pipes. Sometimes they are made of two

round pieces of leather enclosed between two others of

brass; having divers perforations, which are covered
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with another piece of brass, moveable upwards and down-

wards, <>n a kind of axis, which goes through the mid-

dle of them all. Sometimes they arc made of brass,

covered over with leather, and furnished with a fine

spring, which gives way upon a force applied against it;

but upon the ceasing of that, returns the valve over

the aperture. See Pump, and Hydrostatics.
Valve, in anatomy, a thin membrane applied on se-

veral cavities and vessels of the body, to afford a pas-

sage to certain humours going one way, and prevent

their reflux towards the place whence they came.
VAN, Vant, or Vaunt, a term derived from the

French avant, or avaunt, signifying before, or fore-

most of any thing; thus we say, the van-guard of an
army, &c.
Van, in sea-language, denotes the foremost division

of any naval armament, or the part that usuall) leads

the way to battle, or advances first in the order of sail-

ing.

VANDELLIA, a genus of plants of the class

didynatnia and order angiospermia. The calyx is

quadrifid; the corolla ringent; the two exterior fila-

ments proceed from the disc of the lip of the corolla; the

antherse are connected; the capnile is unilocular and
polyspermous. There are only two species kno*vn, the

diffusa and pratensis.

VANE, in a ship, &c. a thin slip of some kind of mat-
ter, placed on high in the open air, turning easily round
on an axis or spindle, and veered about by the wind, to

show its direction or course.

Vanes, in mathematical or philosophical instruments,
are sights made to slide and move upon cross-staves,

fore staves, quadrants, &c.

VANGNESIA, a genus of plants of the class and
order pentand ria monogynia. The calyx is five-toothed;

corolla, tube globular, with a hairy throat; stigma bi-

lamellate; berry inferior, four or five-seeded. There is

one species, a tree of China.

VANILLA. See Kpidendrum.
VAPOUR. See Evaporation, and Fluidity.
VARIABLE, in geomeiy and analytics, is a term ap-

plied by mathematicians to such quantities as are con-
sidered in a variable or changeable state, either increas-

ing or decreasing. Thus the abscisses and ordinatcs of

of an ellipsis, or other curve line, arc variable quantities;

because they vary or change their magnitude together,

the one at the same time with the other. But some
quantities may be variable by themselves alone, or while
those connected with them are constant; as the abscisses

of a parallelogram, whose ordinates may be considered
as all equal, and therefore constant. Also the diameter
of a circle, and the parameter of a coni: section, are
constant, while their abscisses are variable.

\ ariable quantities are usually denoted by the last let-

ters of the alphabet, z, y, x, etc.; while the constant ones
are denoted by the leading letters, a, b. c, &c.
Some authors, instead of variable and constant quan-

tities, use the terms fluent and Stable quantities.

The indefinitely small quantity by which a variable
quantity is continually increased or decreased in very
small portions of time, is called the differential, orincre"
Bent ordecrement. And the rate of its increase or de"
ci ease at any point, is called its flux ion ; while the variable
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quantity itself is called the fluent. And the cnlcula-

lion of these, is the subject of the new methodus differen-

tially, or doctrine of fluxions.

VARIANCE, in law, signifies any alteration of a

thing formerly laid in a plea; or where the declaration

in a cause differs from the writ, or from the deed upon
which it is grounded. 2 Lit. Abr. 629.

If there is a variance between the declaration and the

writ, it is error, and the writ shall abate. And if there ap-

pears to be a material variance between the matter plead-

ed, and the manner of pleading it, this is not a good plea;

for the manner and matter of pleading ought to agree in.

substance, or there will be no certainty in it. Cro. Jac.

479.

VARIATION, in geography and navigation, is the

deviation of the magnetical needle, in the mariner's
compass, from the true north point, towards either the
east or west; or it is an arch of the horizon, intercepted

between the meridian of the place of observation and
the magnetic meridian. See Magnetism.
Variation, in astronomy. The variation of the>

moon, called by Bulliad the reflection of her light, is the
third inequality observed in the moon's motion; by which,
when out of the quadratures, her true place differs front
her place twice equated. See Astronomy.
Newton makes the moon's variation to arise partly

from the form of her orbit, which is an ellipsis; and part-
ly from the inequality of the spaces which the moon de-
scribes in equal times, by a radius drawn to the earth.

To Jind the greatest variation. Observe the moon's
longitude in the octants; and to the time of observation
compute the moon's place twice equated; then the differ-
ence between the computed and observed place, is the
greatest variation.

Tycho makes the greatest variation 40' 30"; and Kep-
ler makes it 51' 49". But Newton makes the greatest
variation, at a mean distance between the sun and the
earth, to be 35' 10"; at the other distances, the greatest
variation is in a ratio compounded of the duplicate ra-
tio of the times of the moon's synodical revolution di-
rectly, and the triplicate ratio of the distance of the sun
from the earth inversely. And therefore in the sun's
apogee, the greatest variation is 33' 14'', and in his peri-
gee 37' 11"; provided that the eccentricity of the sun is
to the transverse semidiameter of the orbis magnus, as
164| t 1000. Or, taking the mean motions of the
moon from the sun, as they are stated in Dr. Halley's
tables, then the greatest variation at the mean distance
of the earth from the sun will be 35' 7", in the apogee
of the sun 33' 27„, and in his perigee 36' 51".
Variation of curvature, in geometry, is used for that

inequality or change which takes place in the curvature
of all curves except the circle, by which their curvature
is more or less in different parts of them. And this va-
riation constitutes the quality of the curvature of any
line. J

Sir Isaac Newton makes the index of the inequality
or variation of curvature, to he the ratioof the fluxion
ol the radius of curvature to the fluxion of the curve it-
self; and Maclaurin, to avoid the perplexity that diffe
rent notions connected with the same terms, occasions'
to learners, has adopted the same definition; but he sue
gests, that this ratio gives rather the variation of the ray
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of curvature, and that it might have been proper to

have measured the variation of curvature rather by the

ratio of the fluxion of the curvature itself to the fluxion

of the curve; so that, the curvature being inversely as

the radius of curvature, and consequently its fluxion as

the fluxion of the radius itself directly, and the square of

t he radius inversely, its variation would have been di-

rectly as the measure of it according to Newton's defini-

tion, and inversely as the square of the radius of curva-

ture.

According to this notion, it would have been measur-

ed by the angle of contact contained by the curve and
circle of curvature, in the same manner as the curvature

itself is measured by the angle ofcontact contained by the

curve and tangent. The reason of this remark may ap-

pear from this example: The variation of curvature,

according to Newton's explication, is uniform in the

logarithmic spiral, the fluxion of the radius of curvature

in this figure being always in the same ratio to the flux-

ion of the curve; and yet, while the spiral is produced,

though its curvature decreases, it never vanishes; which
must appear a strange paradox to those who do not at-

tend to the import of sir Isaac Newton's definition.

The variation of curvature at any point of a conic

section, is always as the tangent of the angle contained

by the diameter that passes through the point of contact,

and the perpendicular to the curve at the same point; or

to the angle formed by the diameter of the section, and
of the circle of curvature. Hence the variation of cur-

rature vanishes at the extremities of either axis, and is

greatest when the acute angle, contained by the diame-

ter passing through the point of contact and the tangent,

is least.

When the conic section is a parabola, the variation is

as the tangent of the angle, contained by the right line

drawn from the point of contact to the focus, and the

perpendicular to the curve. See Curvature.

From sir Isaac Newton's definition may be derived

practical rules for the variation of curvature, as fol-

lows:

1. Find the radius of curvature, or rather its fluxion;

then divide this fluxion by the fluxion of the curve, and
the quotient will give the variation of curvature; exter-

minating the fluxions when necessary, by the equation

of the curve, or perhaps by expressing their ratio by help

of the tangent, or ordinate, or subnormal, &c.

*3 %%

2. Since —y~
9 or—^"(putting x = 1) denotes the ra-

— xy — y
dius of curvature of any curve «, whose absciss is x, and

•rdinate y; if the fluxion of this is divided by i, and %

and % are exterminated, the general value of the varia-

tion will come out-^ + y (t
! ?/»),. then, substitut-

*
ing the values of y< y, y (found from the equation of the

curve) into this quantity, it will give the variation

sought.

Ex. Let the curve be the parabola, whose equation is
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ax = y

2
. Here then 2yy = ax = a, and y = £j-; hence y
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the variation sought.

See Ma-
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VARlOLuE, the small-pox, in medicine.
dtcine, and Vaccination.
VARNISH, a thick, viscid, shining liquor, used by

painters, gilders, and various other artificers, to civet
gloss and lustre to their works; as also to defend" them
from the weather, dust, &c. See Resins.
A coat of varnish ought to possess the following pro-

perties: 1. It must exclude the action of the air; because
wood and metals arc varnished to defend them from de-
cay and rust. 2. It must resist water; lor otherwise the
effect of the varnish could not beSpermancnt. 3. It ought
not to alter such colours as are intended to be preserved
by this means. It is necessary, therefore, that a varnish
should be easily extended or spread over the surface,

without leaving pores or cavities, that it should not
crack or scale, and that it should resist water.

Resins are the only bodies that possess these proper-
ties, consequently they must form the basis of every var-
nish. For this purpose, they must be dissolved, as mi-
nutely divided as possible, and combined in such a man-
ner, that the imperfections of those that might be dispus.

ed to scale, may be corrected by others.

Resins may be dissolved by three agents: 1. by fixed,

or fat oil; 2. by volatile, or essential oil; 3. by spirit of
wine. Accordingly we have three kinds of varnish; fat

or oily varnish, essential oil varnish, and spirit varnish.

These agents are of such a nature as either to dry up
and become hard, or to evaporate and fly off, leaving the

resin fixed behind.

Varnishes should be carefully kept from dust, and in

very clean vessels; they should be laid as thin and even
as possible with a large flat brush, taking care to lay

the strokes all one way. A warm room is best for var-

nishing in, as cold chills the varnish, and prevents it

from lying even.

Varnishes are polished with pumice-stone and tripoli.

The pumice-stone must be reduced to a very fine powder,
and put upon a piece of serge moistened with water; with

this the varnished substance is to be rubbed equally and
lightly. The tripoli must also be reduced to a fine pow-
der, and put upon a clean woollen cloth moistened with

olive-oil, with which the polishing is to he performed.
The varnish is then to be wiped with soft linen, and,

when quite dry, cleaned with starch, or Spanish white,

and rubbed with the palm of the hand, or with a linen

cloth.

Fat oil varnish. Fixed, or fat oil, will not evaporate;

nor will it become dry of itself. To make it dry. ii must
he boiled with metallic calces or oxides. L:ti»art;e is

generally used for this purpose. Oil so prepared is called

drying-oil. To accelerate the drying of oil varnish, oil

of turpentine is added.

Gum-copal, and amber, are the substances principally

employed in oil varnishes; the copal being whitest, is

used for varnishing light; the amber for dark colours.
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It is best to dissolve them before mixing them with the

oil; because, by this means, they are in less danger of

being scorched, and at the same time the varnish is more

beautiful. They should be melted in an iron pot over

the (ire; they are in a proper state for receiving the oil

when they give no resistence to the iron spatula, and

when they run off from it drop by drop.

To make oil varnish, pour four, six, or eight ounces

of drying >il among sixteen ounces of melted copal, or

amber, by little and little, constantly stirring the ingre-

dients at the same time with the spatula. When the oil

is well mixed with the copal or amber, take it off the

Are; and when it is pretty cool, pour in sixteen ounces

of the essence of Venice turpentine. After the varnish

is made, it should be passed through a linen cloth.

Oil varnishes become hick by keeping; but when they

are to be used, it is only necessary to pour in a little

Venire turpentine, and to put them a little on the fire.

Less turpentine is necessary in summer than in winter;

too mil' h oil hinders the varnish from drying; but when
too tittle is used, it cracks, and does not spread properly.

Black varnishes for coaches and iron-work. This var-

nish is composed of asphaltum, resin, and amber, melted

separately. and afterwards mixed; the oil is then added,

and afterwards the turpentine, as directed above. The
usual proportions are, twelve ounces of amber, two of

asphaltum, six of oil, and twelve of turpentine.

A varnish for rendering silk water and air-tight. To
render the linseed-oil drying, boil it with two ounces of

sugar of lead, and three ounces of litharge, for every

pint of oil, till the oil has dissolved them; then put a

pound of birdlime, and half a pint of the drying-oil, into

a pot of iron or copper, holding about a gallon; and let

it boil gently over a slow charcoal fire, till the birdlime

ecases to crackle; then pour upon it two pints and a half

of drying-oil, and boil it for about an hour longer, stir-

ring it often with an iron or wooden spatula. As the var-

nish, in boiling, swells much, the pot should be removed
from the fire, and replaced when the varnish subsides.

While it is boiling, it should be occasionally examined,
in order to determine whether it has boiled enough. For
this purpose, take some of it upon the blade of a large

knife, and after rubbing the blade of another knife upon
it, separate the knives; and when, on their separation,

the varnish begins to form threads between the two
knives, it has boiled enough, and should be removed
from the fire. When it is almost cold, add about an equal
quantity of spirit of turpentine; mix both well together,

and let the mass rest till the next day; then, having
Warmed it a little, strain and bottle it. If it is too thick,

add spirit of turpentine. This varnish should he laid

upon the stuff when perfectly dry, in a lukewarm state;

a thin coat of it upon one side, and, about twelve hours
after, two other coats should be laid on, one on each
side; and in G4 hours the silk may be used.

Jlfr. Blanchard's varnish for air-balloons. Dissolve
elastic gum (caoutchouc, or Indian rubber) cut small, iu

five times its weight of spirit of turpentine, by keeping
them some days together; then boil one ounce of this so-

lution in eight ounces of drying linsced-oil for a few mi-
nutes, and strain it. Use it warm.

Essential oil rarnish. The essential varnishes consist
•f a solution of resin in oil of turnentine, or other essen-

tial oil. This varnish being applied, the turpentine eva-

porates, leaving the resin behind. They are commonly
used for pictures.

Spirit varnishes. When resins are dissolved in alco-

hol, commonly called spirit of wine, the varnish dries

very speedily, but is subject to crack. This fault is cor-

rected by adding a small quantity of oil of turpentine,

which renders it brighter, and less brittle when dry.

To dissolve gum-copal in spirit of wine. Dissolve half

an ounce of camphor in a pint of alcohol, or spirit of

wine; put it into a circulating glass, and add four ounces

of copal in small pieces; set it in a sand-heat so regula-

ted, that the bubbles may be counted as they rise from
the bottom; and continue the same heat till the solution

is completed.

Camphor acts more powerfully upon copal than any
other substance. If copal is finely powdered, and a small

quantity of dry camphor rubbed with it in the mortar,

the whole becomes in a few minutes a tough coherent

mass. The process above described will dissolve more
copal than the menstruum will retain when cold. The
most economical method will therefore be, to set the ves-

sel which contains the solution by for a few days; and
when it is perfectly settled, pour off the clear varnish,

and leave the residuum for a future operation.

This is a very bright solution of copal: it is an excel-

lent varnish for pictures, and may perhaps be found to

be an improvement in fine japan works; as the stoves

used in drying those articles may drive off the camphor
entirely, and leave the copal pure and colourless upon
the work.

A varnish for wainscot, cane-chairs, $*c. Dissolve in

a quart of spirit of wine, eight ounces ofgum-sandarach,
two ounces of seed lac, and four ounces of resin; then add
six ounces of Venice turpentine. If the varnish is to

produce a red colour, more of the lac and less of the
sandarach should be used, and a little dragon's-blood
should be added. This varnish is \ery strong.

A vaiiiish for toilet-boxes, cases, fans, <$*c. Dissolve
two ounces of gum-mastich, and eight ounces ofgum-san-
darach, in a quart of alcohol: then add four ounces of
Venice- turpentine.

A varnish for violins, and other musical instruments.
Put four ounces of gum-sandarach, two ounces of lac,
two ounces of gum-mastich, and one ounce of gum-elemi,
into a quart of alcohol, and hang them over a slow fire

till they are dissolved; then add two ounces of turpentine.
Varnish for employing vermillion for painting equi-

pages. Dissolve in a quart of alcohol six ounces of san-
darach, three ounces of gum-lac, and four ounces of
resin; afterwards add six ounces of the cheapest kind of
turpentine; mix it with a proper kind of vermillion when
it is to he used.

Seed-lac varnish. Take spirit of wine, one quart; put
it in a wide-mouthed bottle; add to it eight ounces of
seed-lac, that is large-grained, bright, and clear, free
from dirt and sticks; let it stand two days, or longer, iu
a warm place, often shaking it. Strain it through a
flannel into another bottle, and it is fit for use.

Shell-lac varnish. Take one quart of spirit of wine,
eight ounces of the thinnest and most transparent shell-
lac, which, if melted in the flame of a candle, will <,

out in the longest aud-ftuebt hairj mi* and shake these to-
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gether, and let them stand in a warm place for two days,-

and it is ready for use. This varnish is softer than that

which is made from seed-lac, and therefore is not so use-

ful: but may be mixed with it for varnishing wood, &c.

White varnish for clock-faces, 6fc. Take of spirit of

vine (highly rectified) one pint, which divide into four

parts; then mix one part with half an ounce of gum-mas-
tich, in a phial; one part of spirit, and half an ounce of

gum-sandarach, in another phial; one part of spirit, and
ball' an ounce of the whitest parts of gum-benjamin.
Then mix and temper them to your mind. It would not

be amiss to ado" a little bit of white resin, or clear Ve-
nice-turpentine, in the mastich-bottle; it will assist in

giving a gloss. If your varnish proves too strong and
thick, add spirit of wine only; if too hard, some dissolv-

ed mastich; if too soft, some sandarach or benjamin.

IV o other rule can be given, unless the quality of the gums
and the spirit could be ascertained. When you have
brought it to a proper temper, warm th* silvered plate

before the fire, and with a flat camel's-hair pencil, stroke

it all over until no white streaks apper.r.

Varnish, among medallists, signifies the colours an-

tique medals have acquired in the earth.

The beauty which nature alone is able to give to me-
dals, and art has never yet attained to counterfeit, enhan-
ces the value of them; that is, the colours, with which
certain soils, in which they have a long time lain, tinge

the metals; some of which are blue, almost as beautiful

as the turquoise; others with an inimitable vermillion

colour; others with a certain shining polished brown,
vastly finer than Brasil figures.

The most usual varnish is a beautiful green, which
hangs to the finest strokes without effacing them, more
accurately than the finest enamel does on metals. .No

metal but brass is susceptible of this; for the green rust

that gathers on silver always spoils it, and it must be got

off with vinegar or lemon juice.

Falsifiers of medals have a false or modern varnish,

which they use on their counterfeits, to give them the

appearance, or air, of being antique. But this may be

discovered by its softness, it being softer than the natur-

al varnish, which is as hard as the metal itself. Some
doposit their spurious metals in the earth for a consider-

able time, by which means they contract a sort of var-

nish, which may impose upon tiie less knowing; others

use sal ammoniac, muriat of ammonia, and others burnt

paper.

VARltONIA, a genus of plants of the class and order

pentandria monogynia. The corolla is five-cleft; drupe

with a four-celled nut. There are nine species, shrubs

of the West Indies.

VASSAL, in old law-books, denotes a tenant that

held in fee of his lord, to whom he vowed fidelity and
service.

VATERIA, a genus of the polyandria monogynia
class of plants* the flower of which consists of five oval

and patent petals; and its fruit is a turbinated, coriace-

ous, and unilocular capsule, coMtaining a single oval seed.

There is one species.

\ ATICA, a genus r' the dodecandria monogynia
class and^ordcr of plants. The calyx is five-cleft; petals

five; anthers 15, sessile, four-celled. There is one spe-
cies, a tree of China.

VAULT, in architecture, an arched roof, so contrir-
cd that the stones which form it sustain each other.
Vaults are, on many occasions, to be preferred to soffits
or ceilings, as they give a greater height and elevation,
and are besides more firm and durable.

Salmasius observes, that the ancients had only three
kinds of vaults. The first was the fornix, made cradle-
wise; the second a testudo, i. e. tortoise- wise, which the
French callcul de four, or oven-wise; and the third con-
cha, or trumpet- wise. But the moderns have subdivided
these three sorts into many more, to which they have
given different names, according to their figures and
uses; some of them are circular, and others elliptical.

Again, the sweeps of some are larger, others less
portions of a sphere. All such as are above hemispheres
are called high, or surmounted vaults; and all that are
less than hemispheres, are called low, or surbased vaults
or testudines.

In some vaults the height is greater than the diameter*
in others it is less; others again are q lite flat, and
only made with haunses; others like ovens, or in the
form of a cul de four, &c. and others growing wider as
they lengthen, like a trumpet.
Vaults, master, are those that cover the principal

parts of buildings, in contradistinction to the upper or
subordinate vaults, which only cover some little part, as
a passage or gate, &c.
Vault, double, is one that is built over another, to

make the outer decoration range with the inner; or, to
make the beauty and decoration of the inside consistent
with that of the outside, leaves a spare between the con-
cavity of the one and the convexity of the other; in-

stances of which we have in the dome of St. Peter's
at Rome, St. Paul's at London, and in that of the Inva-
lids at Paris.

Vaults with compartments, are such whose sweep,
or inner face, is enriched with pannels of sculpture, se-

parated by platbands. These compartments, which are
of different figures according to the vaults, and usually
gilt on a white ground, are made with stone or brick
walls, as in the church of St. Peter at Rome, or with
plaister on timber vaults.

Vaults, theory of. A semicircular arch or vault,

standing on two piedroits, or imposts, and all the stones

that compose them, being cut, and placed in such man-
ner as that their joints or beds, being prolonged, do all

meet in the centre of the vault; it is evident that all the

stones must be in the form of wedges, i, e. must be wider
and bigger at top; by means of which they sustain each
other, and mutually oppose the effort of their weight,
which determines them to fall. The stone in the mid-
dle of the vaults, which stands perpendicular to the hor-

rizon, and is called the key of the vault, is sustained on
each side by two contiguous stones,just as by two inclin-

ed planes; and, consequently, the effort it makes to fall

is not equal to its weight. But still that effort is the

greater, as the inclined planes are less inclined; so that

it the} were infinitely little inclined, i.e. if they were per-

pendicular to the horizon as well as the key, it will

tend to f.ill with its whole weight, and would actually

fall but for the mortar. The second stone, which is on

the right or left of the key-stone, is sustained by a third,

which, by virtue of the figure ofthe vault, is necessarily
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more inclined to the second than the second is to the first;

and consequently the second, in the effort it makes to

fall, employs a less part of its weight than the first. For

the'same reason, the stones from the key stone employ

still a less and less part of their weight to the last;

which, resting on a horizontal plane, employs no part

of its weight, or, which is the same thing, makes no ef-

fort at all, as bring entirely supported by the impost.

Jfow, in vaults, a great point to he aimed at is, that all

the voussoirs, or key-stnnes, make an equal effort to-

wards falling. To effect this, it is visible, that as each

(reckoning from the key to the impost) employs still a

less and less part of its whole weight; the first, for in-

stance; only employing one-half; the second, one-third;

the third, one-fourth, &c. there is no other way of making

those different paris equal, hut by a proportionable aug-

mentation of the whole; i. e. the second stone must be

heavier than than the first, the third than the second,

&c. to the last; which should be infinitely heavier.

M. De la Hire demonstrates what that proportion is,

in which the weight of the stones of a semicircular arch/

must be increased to be in equillibrio, or to tend with

equal forces to fall, which is the firmest disposition a

vault can have. The architects before him had no cer-

tain rule to conduct themselves by, but did all at random.

Reckoning the degrees of the quadrant of a circle, from

the key-stone to the impost, the extremity of arch stone

will take up so much the greater arch as it is farther

from the key.

M. De la Hire's rule is, to augment the weight of

each stone above that of the key-stone, as much as the

tangent of the arch of the .stone exceeds the tangent of

the arch of hall' the key. Now the tangent of the last

stone of necessity becomes infinite, and of consequence

its weight should be so too; but, as infinity has no place

in practice, the rule amounts to this, that the last stones

should be loaded as much as possible, that they may the

better resist the effort which the vault makes to sepa-

rate them; which is called the shoot or drift of the vault.

Mr. Parent has since detenu ined the. curve, or figure,

which the extrados, or outside of a vault, whose intrados,

or inside, is spherical, must have, that all the stones may
be in equilibrio.

Vault, key of is a stone or brick in the middle of the

vault, in form of a truncated cone, serving to bind or fas-

ten all the lest.

VECTOR, in astronomy, a line supposed to be drawn

from any planet moving round a centre, or the focus of

an ellipsis, to that centre or focus.

VEEU, a sea term variously used. Thus veering

out a rope, denotes the letting it go by hand, or letting

it run of itself. It is not used for letting out any running
rope except the sheet.

Veer is also used in reference t<> the wind; for, when
it changes often, they sa> it veers about.

VEGETATION. See Plants, physiology of.

VEIN. See Anatomy.
Vein, among miners, is that space which is bounded

with wouglis, and contains ore, spar, cam k, clay, chirt,

croil, brow nhen, pitcher chirt, cur, which the philoso.

pliers call ine mother of metals, and sometimes soil of

all colours, When it hears ore, it is called a quick vein;

when no ore, a dead vein.

V E N

VELEZIA, a genus of the pentandria digynia class

and oider of plants. The calyx is filiform, five-tooth' «
:

corolla five-petailed, small; capsules one-ceiled; seeds

numerous. There is one species.

VELLA, a genus of the tetradynamia siliculosa class

of plants, with a tetrapetalous cruciform flower; the

stamina are six filaments, about the length of the cup-

and the fruit is a globose, cristated bilocular pod, con-

taining a few roundish seeds. There are two species.

VEJLVE I\ a rich kind of stuff, all silk, covered on

the outside with a close, short, fine, soft shag, the other

side being a very strong close tissue. The nap or shag,

called also the velveting, of this stuff, is formed of part

of the threads of the warp, which the workmen puts on a

long narrow-channelled ruler or needle, which he after-

wards cuts, by drawing a sharp steel tool along the chan-

nel of the needle to the entis of the warp.

There are velvets of various kinds, as

Plain, that is, uniform and smooth, without either fi-

gures or stripes.

Figured velvet, that, is, adorned and worked with di-

vers figures, though the ground is the same with the fi-

gures; that is, the whole surface velveted.

ilamaged or branched velvet, representing long stalks,

branches, &c. on a satin ground, which is sometimes of
tlie same colour with the velvet, but more usually of a
different one. Sometimes, instead of a satin, they make
the ground of gold and silver; whence the denominations
of velvets with gold ground, &c.

Shorn velvet, is that wherein the threads, that make
the velveting, have been ranged in the channeled ruler,

but not cut there. Striped velvet, is that wherein there
are stripes of different colours running along the warp;
whether these stripes are partly velvet and partly satin,
or all velveted. Cut velvet, is that whereon the ground
is a kind of taffety, or gros de tours, and the figures vel-
vet.

Velvets are likewise distinguished, with regard to their
different degrees of strength and goodness, into velvets of
four threads, three threads, two threads, atwl a thread
and a half. The first are those where there are eight
threads of shag, or velveting, to each tooth of the reed*
and the second have only six, and the rest four.

In general, all velvets, both worked and cut, shorn and
flowered, are to have their warp and shag of organsin,
spun and twisted or throw n in the mill* and their woof of
silk well boiled, &c.

VENEERING, Vaneering, or Fineering, a kind
of marquetry, or inlaying, whereby several thin slices or
leaves of fine woods, of different kinds, are applied and
fastened on a ground of some common wood.

There are two kinds of inlaying; the one which is the
most common and more ordinary, goes no farther than
the making of compartments of different woods; the other
requires much more art, in representing flowers, birds
and similar figures.

The first kind is properly called veneering; the latter
is more properly called marquetry.
The wood used in veneering is first sawed out into sli-

ces or leaves about a line thickness; i. e. the twelfth part
ofan inch. In order to saw them, the blocks or planks
arc placed upright, in a kind of saw in? press.
These slices are afterwards cut into narrow slips, an*



V E N V E N

fashioned divers ways, according; to the design proposed;
then the joints having been exactly and nicely adjusted,

and the pieces brought down to their proper thickness
with several planes for the purpose, they are glued down
on a ground or block, with strong English glue.

The pieces being thus jointed and glued, the work, if

small, is put in a press; if large, it is laid on a bench co-

vered with a board, and pressed down with poles or pie-

ces of wood, one end of which reaches to the ceiling of
the room, and the other bears on the board.

"When the glue is thoroughly dry, it is taken out of
the press, and finished; first with little planes, then with
scrapers, some of which resembles rasps, which take
off the dents, &c. left by the planes.

After it has been sufficiently scraped, they polish it

with the skin of a dog-fish, wax, and a brush, or polisher

of shave-grass; which is the last operation.

VENIRE FACIAS, inlaw, a writ judicial award-
ed to the sheriff to cause a jury of the neighbourhood
to appear, when a cause is brought to i*sue, to try the
same; and if the jury come not at the day of this v\rit,

thai there shall go a habeas corpora, and after a distress,

till they appear. 2 Haw. 298.
Venire facias, is also the common process upon any

presentment, being in nature of a summons for the party
to appear; and this is a proper process to be first award-
ed on an indictment for any crime under the degree of
treason, or felony, or maihem, except in such cases
wherein other process is directed by statute. And if by
the return to such venire, it appears that the party has
lands in the county, whereby he may be distrained,

then a distress infinite shall be issued from time to timo
till he appears; but if the sheriff returns that he has no
lands in his bailiwick, then upon his non-appearance,

a writ of capias shall issue to take his body. 4 Black.
313.
VENTILAGO, a genus of the class and order of

plants pentandria monogynia. The calyx is tubular, co-

rolla, scales protecting the stamen, which are inserted

in the calyx. There is one species, a shrub of the East
Indies.

VENTILATOR, a machine by which the noxious
air of any close place, as an hospital, gaol, ship, cham-
ber, &c. may be changed for fresh air.

The noxious qualities of bad air have been long

known; and Dr. Hales and others have taken great pains

to point out the mischiefs arising from foul air, and to

prevent or remedy them. That philosopher proposed

an easy and effectual one, by the use of his ventilators;

the account of which was read before the Royal Society

in May 1741. In mines, ventilators may guard against

the suffocations, and other terrible accidents, arising

from damps. The air of gaols has often proved infec-

tious; and we had a fatal proof of this, by the accident

that happened some years since at the Old Bailv ses-

sions. After that, ventilators were used in the prisons,

which were worked by a small windmill, as that placed

en the top of Newgate; and the prison became more
kealihy.

Dr. Hales farther suggests, that ventilators might be
•fuse in making salt; for which purpose there should
%ea stream of water to work them; or they might he

worked hy a windmill,, and the brine should be in long

narrow canals, covered with boards of canvas, about a
foot above the surface of the brine, to confine the stream
of air, so as to make it act upon the surface of the brine
and carry off the water in vapours. Thus it might be
reduced to a dry salt, with a saving of fuel, in winter
and summer, or in rainy weather, or any state of the
air whatever. Ventilators, he apprehends, might also
serve for drying linen hung in low, long, narrow galle-
ries, especially in damp or rainy weather, and also in
drying woollen cloths after they are fulled or dyed; and
in this case, the ventilators might be worked by the
fulling water-mill. Ventilators might also be an useful
appendage to malt and hop-kilns; and the same author
is farther of opinion, that a ventilation of warm dry air
from the adjoining stove, with a cautious hand, might
be of service to trees and plants in green-houses; whera
it is well known that air full of rancid vapours which
perspire from the plants, is very unkindly to them, as
well as the vapours from human bodies are to men; for
fresh air is as necessary to the healthy state of vegetables
as of animals. Ventilators are also of excellent use for

drying corn, hops, and malt. Gunpowder may be tho-
roughly dried, by blowing air up through it by means of
ventilators; which is of great advantage to the strength
of it. These ventilators, even the smaller ones, vill also

serve to purify most easily , and effectually, the bad air

of a ship's well, before a person is sent down into it, by
blowing air through a trunk reaching near the bottom of

it. And in a similar manner may stinking water, and
ill-tasted milk, &c. be sweetened, viz. by passing a cur-

rent of air through them, from bottom to top, which will

carry the offensive particles along with it.

The method, of drawing off air from ships by means
of fire-pipes, which some have preferred to ventilators,

was published by sir Robert Moray, in the Philos.

Trans, for 1665. These are metal pipes, about 2f
inches diameter, one Of which reaches from the fire-

place to the well of the ship, and three other branches
go to other parts of the ship; the stove-hole and ash-

hole being closed up, the fire is supplied with air through
these pipes.

In the latter part of the year 1741, Mr. Triewald,

military architect to the king of Sweden, informed the

secretary to the Royal Society, that he had in the pre-

ceding spring invented a machine for the use of ships of

war, to draw out the foul air from under their decks,

which exhausted 36172 cubic feet of air in a hour, or at

the rate of 21732 tuns in 24 hours. In 1742 he sent one

of these to France, which was approved of by the Aca-
demy of Sciences at Paris, and the navy of France wag
ordered to be furnished with the like ventilators.

There are various ways of ventilation, or changing
the air of rooms. Mr. Tidd contrived to admit fresh air

into a room, by taking out the middle upper sash pan»

of glass, and fixing in its place a frame box, with a

round hole in its middle, about six or seven inches

diameter; in which hole are fixed, behind each other, a

set of sails of very thin broad copper-plates, which

spread over and cover the circular hole, so as to make
the air which enters the room, and turning K)und these

sails, to spread round in thin sheets sideways; and so

not to incommode persons by blowing directly upon

them, as it would «Je t£
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This method however is very unseemly and disagreea-

ble in good rooms; and therefore, instead of it, the late

ingenious Mr. John Whitehurst substituted another;

which was, to open a small square or rectangular hole

in the party-wall of the room, in the upper part near

the ceiling, at a corner or part distant from the fire;

and before it he placed a thin piece of metal or paste-

board, &c. attached to the wall in its lower part just

below the hole, but declining from it upwards, so as to

give the air, that enters by the hole, a direction up-

wards against the ceiling, along which it sweeps and

disperses itself through the room, without blowing in a

current against any person. This method is very useful

to cure smoky chimneys, by thus admitting conveniently

fresh air. A picture placed before the hole prevents the

sight of it from disfiguring the room. This, and many
other methods of ventilating, he meant to have published,

and was occupied upon, when death put an end to his

useful labours. These since have been published, viz.

in 1794, 4to. by Dr. Willan.

VENTRILOQUISM, an art by which Gertain per-

sons can so modify their voice, as to make it appear to

the audience to proceed from any distance, and in any

direction. Some faint traces of this art are to be found

in the writings of the ancients; and it is the opinion of

M. De la Chapelle, who in the year 1772 published an

ingenious work on the subject, that the responses of ma-
ny of the oracles were delivered by persons thus quali-

fied, to serve the purposes of delusion. As the ancient

ventriloquists, when exercising their art, seemed gene-

rail) to speak from their own bellies, the name by which

they were designated was abundantly significant: but it is

with no great propriety that modern performers are call-

ed ventriloquists, and their art ventriloquism, since they

appear more frequently to speak from the pockets of

their neighbours, or from the roof or distant corners of

the room, than from their own mouths or their own bel-

lies.

From Rrodeau, a learned critic of the sixteenth cen-

tury, we have the following account of the feats of a capi-

tal ventriloquist and cheat, who was valet-de-chambrc to

Francis the First. The fellow, whose name was Louis
Brabant, had fallen desperately in love with a young,
handsome, and rich heiress; but was rejected by the pa-

rents as an unsuitable match for their daughter, on ac-

count of the lowness of his circumstances. The young
lady's father dying, he made a visit to the widow, who
was totally ignorant of his singular talent. Suddenly,
on his first appearance in open day, in her own house,

and in the presence of several persons who were with

her. <*he heard herself accosted, iri a voice perfectly re-

•embling that of her dead husband, and which seemed
to proceed from above, exclaiming, « Give my daughter
in man iage to Louis Brabant; he is a man of great for-

tune, an< ! of an excellent character. I now endure the

Inexpressible torments of purgatory, for having refused
her to him. If you obey this admonition. I shall soon
be delivered from this place of torment. You will at the
same time provide a worthy husband for your daughter,
and procure everlasting repose to the soul of your poor
husband."
The widow could not for a moment resist this dread

summons, which iiad not the most distant appearance of

proceeding from Louis Brabant; whose countenance ex-

hibited no visible change, and whose lips were close and
motionless, during the delivery of it. Accordingly, she

consented immediately to receive him for her son-in law.

Louis's finances, however, were in a very low situation;

and the formalities attending the marriage-contract ren-

dered it necessary for him to exhibit some show of riches,

and not to give the ghost the lie direct. He accordingly

went to work on a fresh subject, one Cornu, an old and
rich banker at Lyons; who had accumulated immense
wealth by usury and extortion, and was known to be

haunted by remorse of conscience on account of the

manner in which he acquired it.

Having contracted an intimate acquaintance with this

man, he, one day whip* they were setting together in the

usurer's little back parlour, artfully turned the conver-

sation on religious subjects, on demons and spectres, the

pains of purgatory, and the torments of hell. During
an interval of silence between them, a voice was heard,

which to the astonished banker seemed to be hat of his

deceased father, complaining, as in the former case, of
his dreadful situation in purgatory, and calling upon him
to deliver him instantly thence, by putting into the hands
of Louis Brabant, then with him, a large sum for the re-

demption of christians then in slavery with the Turksj
threatening him at the same time with eternal damnation
if he did not take this method to expiate likewise his

own sins. The reader will naturally suppose that Louis
Brabant affected a due degree of astonishment on the occa*
sion; and further promoted the deception, by acknow-
ledging his having devoted himself to the prosecution of
the charitable design imputed to him by the ghost. An
old usurer is naturally suspicious. Accordingly the wary
banker made a second appointment with the ghost's de-
legate for the next day; and, to render any design of im-
posing upon him utterly abortive, took him into the open
fields, where not a house, or a tree, or even a bush, or a
pit, was in sight, capable of screening any supposed con-
federate. This extraordinary caution excited the ventri-
loquist to exert all the powers of his art. Wherever
the banker conducted him, at every step his ears were
saluted on all sides with the complaints and groans not
only of his father, but of all his deceased relations, im-
ploring him for the love of God, and in the name of eve-
ry saint in the calendar, to have mercy on his own soul
and theirs, by effectually seconding with his purse the
intention of his worthy companion. Cornu could no
longer resist the voice of heaven, and accordingly car-
ried his guest home with him. and paid him down 10,000
crowns: with which the honest ventriloquist returned to
Paris, and married his mistress. The catastrophe was
fatal. The secret was afterwards blown, and reached
the usurer's ears; who was so much aft-eted by the loss
of his money, and the mortifying railleries of his neigh-
bours, that he took to his bed and died.

This trick of Louis Brabant is even exceeded by an
innocent piece of waggery played off not forty years
ago by another French ventriloquist on a whole com-
munity. We have the story from M. De la Chapelle,
who informs us, that M. St. Gill, the ventriloquist, and
his intimate friend, returning home from a place whither
his business had carried him. sought for shelter from an
approaching thunder-storm in a neighbouring convent.



VEN
Finding the whole community in mourning, he enquired
the cause, ami was told tliat one of their body had died

lately, who was the ornament and delight of the whole
society. To pass away the time, he walked into the

church, attended hy some of the religious, who showed
him the tomb of their deceased brother, and spoke feel-

ingly of the scanty honours they had bestowed on his

memory. Suddenly a voice was heard, apparently pro

ceeding from the roof of the quire, lamenting the situa-

tion of the defunct in purgatory, and reproaching the

br itherhood with their lukewarmness and want of zeal on
his own account,. The friars, as soon an their aston-

ishment gave them power to speak, consulted together,

and agreed to acquaint the rest of the community with

'this singular event, so interesting to the whole society.

M. St. Gill, who wished to carry on the joke still farther,

dissuaded them from taking this step; telling them that

they would be treated by their absent brethren as a set

of fools and visionaries. He recommended to them,
however, the immediately calling of the whole communi-
ty into the church, here the ghost of their departed
brother might probably reiterate his complaints. Ac-
cordingly all the friars, novices, lay-brothers, and even
the domestics of the convent, were immediately sum
moned and collected together. In a short time the

voice from the roof renewed its lamentation and re-

proaches, and the whole convent fell on their faces, and
vowed a solemn reparation. As a first step, they chanted
a De profundis in a full choir: during the intervals of

which the ghost occasionally expressed the comfort he
received from their pious exercises and ejaculations on

his behalf. When all was over, the prior entered into a

serious conversation with M. St. Gill; and on the strength

of what had just passed, sagaciously inveighed against

the absurd incredulity of modern sceptics and pretended

philosophers, on the article of ghosts or apparitions. JVL

St. Gill thought, it now high time to disabuse the good fa-

thers. This purpose, however, he found it extremely

difficult to effect, till he had prevailed upon them to re-

turn with him into the church, and there be witnesses of

the manner in which he had conducted this ludicrous de-

ception,

A ventriloquist, who performed feats somewhat simi-

lar to these, made his appearance in Edinburgh, and

many of the other towns in Great Britain, a few years

ago. He imitated successfully the voice of a squeaking

ehild. and made it proceed from whatever place he chose;

from the pockets of the company; from a wooden doll,

with which he held many spirited conversations; from

beneath a hat or a wine-glass, and out of any person's

foot or hand. When the voice seemed to come from be-

neath a glass or hat, it was dull and on a low key, as

sounds c infixed always are; and what evinced his dex-

terity was, that when the glass was raised from the ta-

ble, during the time of his speaking, the words or sylla-

bles ottered afterwards were on a higher key, in conse-

quence, one would have thought, of the air being read-

mitted to the speaker. This part of the experiment fail-

ed, however, when the management of the glass was at

a distance committed to any of the company; but as the

room was not well illuminated, we are inclined to attri-

bute this failure to the ventriloquist not being able to

perceive at what precise instant of time the glass was
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removed from the table. The same artist imitated the
tones of a scolding old woman, disturbed at unseasona-
ble hours by a person demanding admission into her
house. We have heard that, when in Edinburgh, the
same practitioner astonished a number of persons in the
Fishmarket, by making a fish appear- to speak, and give
the lie to its vender-, who affirmed that it was fresh, and
caught in the morning.
The editor of this dictionary heard some years ago,

in Portugal, a ventriloquist who was at least equal to
any of those above-mentioned. Indeed, he could scarce-
ly have believed the fact from any authority, had he not
been himself an ear- witness. The man held conversa-
tions with the figure of a child, which he carried under
his cloak, with persons apparently out of the room, in the
street, and even on the roof of the house. The voices

were all varied according to the character of the person
with whom he affected to converse, and it was impossi-

ble not to believe that they proceeded from the quarter
where he represented they were stationed.

We have never, we confess, found a satisfactory ex-
planation of this phenomenon. The most plausible is

that which refers it to a certain delicacy of ear in the

performer. Such an ear, it is observed, perceives every

difference which change of place produces in the same
sound; and if a person possessed of such an ear has suf-

ficient command over his organs of speech, to produce

by them a sound in all respects similar to another pro-

ceeding from any distant object, to the audience the

sound which he utters must appear to proceed from that

object. If this is the true theory of ventriloquism, it

does not seem to be possible for the most expert ventrilo-

quist to speak his usual tones of conversation, and at the

same time make the voice appear 1 to come from a dis-

tance; for these tones must be supposed familiar to his

audience, and to be in their minds associated with the

ideas of his figure, place, and distance. There ran,

however, be no doubt, that if. by a peculiar modification

of the organs of speech, a sound of any kind can be pro-

duced, which in faintness, tone, body, and in short every

other sensible quality, perfectly resembles a sound de-

livered from the roof of an opposite house, the ear will

naturally, without examination, refer it to that situa-

tion and distance: the sound which the person hears be-

ing only a sign, which he has from his infancy been con-

stantly accustomed, by experience, to associate with the

idea ofapersen speaking from a housetop. If, howev-

er, this theory is true, how comes it that ventriloquism is

not more frequently and successfully practised? The

man whom the editor saw in Portugal, was apparently

an ignorant and illiterate person, and either could not,

or would not, give any account of the principles of his

art.

VENUE, in law, the neighbourhood whence juries

are to be summoned for trial of causes. In local actions*

as of trespass and ejectment, the venue is to be from

the neighbourhood ofthe place, where the lands in question

lie; and in all real actions, the venue must be laid in the

county where the thing is for which the action is brought.

But in transitory actions, for injuries that may have hap-

pened any where, as debt, detinue, slander, or the like,

the plaint wffmay declare in what county he pleases; and

then the trial must be in that county in which the dech>
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ration is laid. Though if the defendant will make affi-

davit, the cause of action, if any, arose not in that, but

in another county, the court will direct a change of the

venue, and oblige the plaintiff to declare in the proper

count) ; and the court will sometimes move the venue,

from the proper jurisdiction (especially of the narrow

and limited kind), upon a suggestion duly supported,

that a fair and impartial trial cannot be had therein. 3

Black. 294.

With respect to criminal cases, it is ordained by stat.

21 Jac. I. c. 4, that all informations on penal statues,

shall be laid in the counties where the offences were com-

mitted.

VENUS, in astronomy, one of the inferior planets,

revolving round the sun in an orbit between that of Mer-

curv and the Earth. See Astronomy.
Venus, in zoology, a genus of insects belonging to the

order of vermes testacea.
r

l'h is animal is a tethys; the

shell is bivalve; the hinge with three teeth near each

other, one placed longitudinally and bent inwards.

There are a great many species, of which the most re-

markable is the mercenaria, or commercial, with a

strong, thick, weighty shell, covered with a brown epi-

dermis; pure white within; slightly striated transversely:

circumference above 11 inches. These are called in

North America clams; they differ from other species on-

ly in having a purple tinge within. Wampum, or Indian

monev, is made of them.

Y&KV&'ajly trap. See Dionjea Muscipula.
VEPRECL'LJE, diminutive from veprcs, " a briar or

bramble;" the name of the 3 1st order in Linnseus's

Fragments of a Natural Method. See Botany.
VERATRUM, a genus of plants of the class polyga-

mic, and order monoecia; and in the natural system ar-

ranged under the 10th order, coronarise. There is no

calyx; the corolla lias six petals; there are six stamina;

the hermaphrodite flowers have three pistils and three

capsules. There are four species, none of which are na-

tives of Britain. The most important is the album, or

hellebore, the root of which is perennial, about an inch

thick, externally brown, internally white, and beset

with many strong fibres; the stalk is thick, strong,

round, upright, hairy, ami usually rises four feet in

height; the leaves are numerous, ver) large, oval, entire,

ribbed, plaited, without footstalks, of a yellowish green

Colour, and surround the stein at its base: the flowers

are of a greenish colour, and appear from June, to Au-
gust in very long, and branched, terminal spikes.

It appears from various instances, that every part of

the plant is extremely acrid and poisonous, as its leaves

and even seeds prove deleterious to different animals.

Greding employed it in a great number of cases of the

maniacal and melancholic kind; the majority of these,

as might be expected, derived no permanent benefit;

several, however, were relieved, and five completely cur-

ed by this medicine. It was the bark of the root collect-

ed in the spring, which he gave in powder, beginning
wih one grain: this dose was gradually increased ac-
cording to its effects. With some patients one or two
grains excited nausea and vomiting, but generally eight
grains were required to produce this effect, though in a
few instances a scruple and even more was given.

Veratrura has likewise been found useful in epilepsy,
wi, m. 101

and other convulsive complaints; but the diseases in

which its efficacy seems least equivocal, are those of the

skin; as scabies and different prurient eruptions, herpes,

morbus pediculosus, lepra, scrophula, &c. and in many
of these it has been successfully employed both internal-

ly and externally. As a powerful stimulant and irritating

medicine, its use has been resorted to only in desperate

cases, and then it is first to be tried in xivy small doses

in a diluted state, and to be gradually increased accord-

ing to the effects.

VERB, in grammar, a word serving to express what

we affirm of any subject, or attribute to it.

VERBASCUM, a genus of plants of the class pentan-

dria, and order monogynia; and in the natural system ar-

ranged under the 28th order, luridse. The corolla is ro-

tated, and rather unequal; the capsule is monolocular

and bivalved. There are 19 species, five of which are

natives of Britain:

1. The thapsus, or great mullein, which has a stem
single, simple, erect, covered with leaves, about six feet

high; leaves large, broad, white, woolly on both sides,

sessile, decurrent; flowers terminal, in along spike, ses-

sile, yellow. Catarrhal coughs and diarrhoeas are the,

complaints for which it has been internally prescribed.

Dr. Hume tried it in both, but it was only in the latter

disease that this plant succeeded. He relates four ca-

ses in which a decoction of vcrbascum was given; and
from which he com hides, that it » is useful in diminish-

ing or stopping diarrhoeas of an old standing, and often

in easing the pains of the intestines. These acquire a
great degree of irritability; and the ordinary irritating

causes, aliment, bile, distension from air, keep up a
quicker peristaltic motion. This is obviated by the
emollient and perhaps gentle astringent qualities of this

plant."

2. The nigrum, or black mullein, having a stem beset
with hairs that are beautifully branched; the blossoms
yellow with purple tips. It is a beautiful plant, and the
flowers are grateful to bees. Swine eat it; sheep are not
fond of it; cows, horses, and goats, refuse it. The
other British species are the lychnitis, blattana, and
vcrgatum.

VERBENA, a genus of plants of the class of dian-
dria, and order of monogynia; and in the natural system
arranged under the 40th order, personate. The corolla
is funnel shaped; calvx one oC the teeth truncate; seeds
two or four, naked or very thinly arilled; stem two or
four. There are 23 species, only one of which is a na-
tive of Britain: the officinalis, or common vervain, which
grows on the road-sides, near towns and villages. The
leaves have many jagged clefts, the blossoms are pale
blue. It manifests a slight degree of astringency, and
was formerly much in use as a deobstruent, but is now
disregarded. Mi*. Millar says, that it is never found
above u quarter of a mile from a house; whence the com-
mon people in England call it simpler's joy, because,
wherever it is found, it is a certain sign of a house hem"'
near. Sheep eat it; cows, horses, and goats, refuse it.

°

VERBES1NA, a genus of the syngenesia polygamic
supcrilua class of plants, with a radiated flower," made,
up of hermaphrodite tubulosc ones on the disc, and a few
linulated ones on the verge: the seeds are angulatcd
and contained in the cup. There are eleven spc
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VLRDIGREASE, or Verdigris. See Copper.

Verdigris is an acetat of copper, useful in the arts as

a pigment. The principles un which it is formed are

these:

Acetic acid attacks copper very slowly in open ves-

sels, converts it into an oxide, and dissolves it; but in

close, vessels no action takes place. This acid readily

combines with the oxide of copper, and forms with it an

acetat. This salt was known to the ancients, and vari-

ous ways of preparing it are described by Pliny. It is

usually obtained by exposing plates of copper to the ac-

tion of vinegar, till they are converted to a blueish-green

powder, and then dissolving this powder in acetic acid,

and crystallizing it.

Acetat of copper crystallizes in four-sided truncated

pyramids. It has a beautiful blueish-green colour.

Its specific gravity is 1.779. Its taste is disagree-

ably metallic, and, like all the compounds into which

copper enters, it is poisonous. It is very soluble

in water; alcohol likewise dissolves it. When exposed

to the air, it effloresces. By distillation it gives out acetic

acid. Proust first remarked that acetous acid and acetic

acid form the same salt with copper; and hence conclud-

ed that there is no difference between the two acids. When
sulphureted hydrogen gas is made to pass through a

solution of this salt in water, the copper is deoxidized,

and precipitates in the state of a blue sulphuret, and

there remains behind an acid which possesses the pro-

perties of the acetic.

According to Proust, the acetat of copper is composed

of
6t acid and water

39 oxide

100.

When the verdigris of commerce is put into water,

©.56 parts of it are dissolved, and there remain 0.44 parts

in the state of a fine green powder, which remains long

suspended in the solution. Mr. Proust has ascertained

that this powder is a subacetat of copper. It is decom-

posed bv sulphuric acid, by potass, and by distillation.

According to the analysis of Proust, it is composed of

37 acid and water

63 oxide

100.

Thus it appears from the experiments of this philoso-

pher, that the vecdigris of commerce is composed
1

of two

different acetats of copper; the one soluble in water, the

other insoluble. It is much used as a paint; and crys-

tallized acetat of copper is a frequent ingred>enUn d^ng

compounds. Verdigris is formed in great quantities at

Montpelier. A particular account of the proceses f«»-

lowed in that place has been published by Mr. Chaptal.

VERDEROR, a judicial officer of the king's forest,

chosen bv tiie king's writ in the full county-court ot the

same shire, within the forest where he dwells; he is sworn

to maintain and keep the assizes of the forest, and to

view, receive and enrol the attachments and present-

ments, of all manner of trespasses of vert and venison in

the forest.

VERDICT, the answer of a jury, made upon any
cause, (hi! or criminal, committed by the court to their

examination, and this is two fold, general or special.

A general verdict is that which is given or brought
into the court in like general terms to the general issue'

as in an action of disseisin, the defendant pleads no
wrong, no disseisin; then the issue is general, whether
the fact is wrong or not; which being committed to the
jury, they upon consideration of the evidence come in

and say, either for the plaintiff, that it is a wrong and
disseisin; or for the defendant, that it is no wrong, no
disseisin.

A special verdict, is when they say at large, that such
a tiling and such a thing they find to be done by the de-

fendant or tenant, so declaring the course of the fact, as

in their opinion it is proved; and as to the law upon
the fact, they pray the judgment of the court; and
this special verdict, if it contains any ample declaration

of the cause from the beginning to the end, is also cal-

led a verdict at. large. Co. Lit. 129.

A special verdict is usually found where there is any

difficulty or doubt respecting the laws; when the jury

state the facts as proved, and pray the advice of the

court thereon. A less expensive, and more speedy mode,

however, is to find a verdict generally for the plaintiff,

subject, nevertheless, to the opinion of the judge, or the

court above, on a special case drawn up and settled by

counsel on both sides.

VERGE signifies the compass of the king's court,

which bounds the jurisdiction of the lord steward of the

household, and which is thought to have been twelve

miles round.

The term veri;e is also used for a stick or rod, where-

by one is admitted tenant to a copyhold estate, by hold-

ing it in his hand, and swearing fealty to the lord of the

manor.
VERGERS, certain officers of the court of kin^'s-

bench and common-pleas, whose business it is to cany

white wands before the judges.

There are also vergers of cathedrals, who carry a rod

tipped with silver before the bishop, dean, &c.

VERJUICE, a liquor obtained from grapes or apples,

unfit for wine or cyder; or from sweet ones, whilst yet

acid and unripe. Its chief use is in sauces, ragouts, &c.

though it is also an ingredient in some medicinal com-

positions, and is used by the wax chandlers to purify

their wax.
VERMES, the sixth class of animals in the Litmrean

system, comprehending five orders. See Natural His-

tory, and Zoology.
VERNIER SCVLE, a scale adapted for the grada-

tion of mathematical instruments, thus called from its

inventor Peter Vernier, a person of distinction m the

Frauehe Compte. Vernier's method is derived from the

following principle: If two equal right lines, or cirn. ar

arcs, A, B, are so divided, that the nu qual di-

visions in B is one less than the equal divisions ot A,

then will the excess of one division of B above one divi-

sion of A, be compounded to the ratios of one of A to A,

and of one of B to B.

For, let A contain 1 1 parts, then one of A to A is as

1 to 11, or -!. Let B contain 10 parts, then one of B to

11
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B is as l to 10, or ... Now -- - - _n -

To ii ""io u
Or if B contains n parts, and A. contains n -f 1 parts;

tlien — is one part of B, and jppY is one Part of A *

And 1
re

1 _ n -f- 1 — n l

x
1

?i 1 n x n \- 1 7i n -t- 1

The most commodious divisions, and their aliquot

parts, into which the degrees on the circular limb of an

instrument may he supposed to be divided, depend on

the radius of that instrument.

Let II he the radius of a circle in inches; and a degree

to he divided into n parts, each being — th part of an

inch.
. , . o •* v

Now the circumference of a circle, in parts ot its di-

ameter 2 R inches, is 3,1415926 x2 R inches.

3,1415926
Then 364° : 1415926 x 2 R : : 1°

: —^7j— X 2 R

inches.

Or, 0,01?45329 X R is the length of one degree in

inches.

Or, 0.01745329 X R X p is the length of 1°, in pth

parts of an inch.

But as every degree contains n times such parts,

therefore n = 0,01745329 x R xf
1 1

The most commodious perceptible division is — or —
of an inch.

Example. Suppose an instrument of 30 inches radius,

into how many convenient purls may each degree be di-

vided? how many of these parts are to go to the breadth

of the vernier, and to what parts of a degree may an ob-

servation be made by that instrument?

Now, 0,01745 x 11= 0,5236 inches, the length of each

degree; and if p is supposed about — of an inch for one

division; then 0,5236 x/?*=4,188 shows the number of

such parts in a degree. Bat as this number must be an

integer, let it be 4, each being 15': and let the breadth of

the vernier contain 31 of those parts, or 7f°, and be di-

vided into 30 parts.

Here n = — ; in = — ; then — x — = of a de-
4 So 4 30 120

gree, or 30', which is the least part of a degree that in-

strument can allow.

1
i

1 .. 1 1

If n = — , and m = —
T ; then — x -~

36 5 i>6

CO
of a

5 x 36

minute, or 20".

The following table, taken as examples in the instru-

ments rommonlj made from .3 inches t<> 8 feet radius,

shows the dh isions of the limb to nearest tenths of inch-

to be an aliquot of 60's, and what parts of a dc-

estimaUd In the vernier, it being dh
into such eq tal parts, and containing such degrees as
their columns show.

Rad Parts in Parts in Breadth of Parts

inches. a deg. vernier. vernier. observed.

3 1 15 15| 4' 0"

6 1 20 205 3

9 2 20 ioI 1 30

12 2 24 12§ 1 15

15 3 20 6| 1

18 3 30 id! 40

21 4 30 r* 30

24 4 36 9l 25

30 5 30 7\ 20

36 6 30 5* 20

42 8 30 si 15

48 9 40 4f 10

60 10 36 3-7_ 10

72 12 30 2 7 10

84 15 40 21
3

6

96 15 60 4 4

By altering the number of divisions, either in the de-

grees or in the vernier, or in both, an angle can be ob-

served to a different degree of accuracy. Thus, to a ra-

dius of 30 inches, if a degree is divided into 12 parts,

each being five minutes, and the breadth of the vernier is

21 such parts, or 1|°, and divided into 20 parts, then

' ': or taking the breadth of the ver-1 1— x —
12 20

= 15'

240
1 1 1° 2

nier 2 T%.°, and divided into 30 parts; then _ x_- =
15 12 30 360'

or 10":
1 1

or — x —

=

12 50

1° = 60", where the breadth of
600

the venier is 4£°.

VERONICA, a genus of plants of the class diandria,

and order monogynia; and in the natural system arrang-

ed under the 40th order, personatse. The corolla is four-

cleft, wheel-shaped, with the lowest segment narrower;
capsules superior, two-celled. There are 57 species; 15
are natives of Britain, only two of w Inch have been ap-

plied to any use: 1. The officinalis, common male speed-

well, or fluelin, growing on heaths and barren grounds.

An infusion is recommended by Hoffman as a substitute

for tea; but it is more astringent and less grateful. The
herb was formerly esteemed in medicine for various dis-

orders, but is now almost totally disused. Cows, sheep,

goats, and horses, eat it; swine refuse it. 2. The bec-

cabunga, or common brook-line. This plant was formerly

considered as of much use in several diseases, and was
applied externally to wounds and ulcers: but if it has any
peculiar efficacy, it is to be derived from its antiscorbu-

tic virtue.

VERSE. See Poetry.
VERSED sine of an arch, a segment of the diameter

of a.circlc, lying between the foot^of a right sitic^ and the
lower extremity of the arch.

VERT. See Heraldry.
VERTEBRAE. See Anatomy.
VERTEX. See Anatomy.
VERTICAL circle, in astronomy, a great circle of

the sphere passing through the zenith 'and nadir, and cut-
ting the horizon at right angles; it is otherwise called
azimuth.
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\ KUTit'AL plane, in perspective, is a plane perpendi-
cular t<» the geometrical plane, passing through the eye,
and culling the perspective plane at a right angle.

VERTIGO. See Mkdicine.
VE UVAi N. See Vi: rb bwa.
VESICA} in anatomy, a b Iudder; a membranous or

skinny part, in which any humour is contained.

VESICATORY, an external medicine, serving to raise

a blister; whence also it is itself, though improperly, cal-

led a blister.

VESFA, wasp, a genus of insects of the order hyme-
noptera. The generic character is, mouth with jaws;
without proboscis; upper wings pleated; sting concealed,
eyes lunated; body smooth.
The genus vespa is of great extent, 140 species; and

is remarkable, like that of apis or bee, for the singular

dexterity with which it constructs its habitation, which
in many species is of considerable size. The common
wasp, or vespa vulgaris, is known to every one. The
nest of this species is a highly curious structure, and is

prepared beneath the surface of some dry bank, or oth-

er convenient situation. Its shape is that of an upright

oval, often measuring ten or twelve inches at least in

diameter: it consists of several horizontal stages or sto-

ries of hexagonal cells, the interstices of each story be-

ing connected at intervals by upright pillars; and the

exterior surface of the nest consists of a great many lay-

ers or pieces, disposed over each other in such a manner
as best to secure the interior cavity from the effects of

cold and moisture; the whole nest, comprizing both walls

and cells, is composed of a substance very much resem-
bling the coarser kinds of whitish-brown paper, and con-

sists of the fibres of various dry vegetable substances, ag-
glutinated by a tenacious fluid discharged from the

mouths of the insects during their operations. The fe-

male wasps deposit their eggs in the cells, one in each cell

appropriated for that purpose; from these are hatched the
lar\ se or maggots, which bear a near resemblance to those
of bees: they are fed by the labouring wasps with a coarse
kind of honey, and when arrived at their full size, close

up their respective cells with a fine tissue of silken fila-

ments, and, after a certain period, emerge in their com-
plete or perfect form. The male insect, like the male
bee, is destitute of a sting. The society or swarm of the

common wasp, consists of a vast number of neutral or
labouring insects, a much smaller number of males, and
still fewer females. They do not, like bees, prepare and
lay up a store of honey for winter use; but the few whi< h

survive the season of their birth, remain torpid during

the colder months. Wasps in general are both carnivo-

rous and frugivorous.

The hornet, vespa crabo of Linnseus, is a species of

a far more formidable nature than the common wasp,
though considerably smaller: its colour is a tawny v el-

low with ferruginous and black bars and variegations.

The nest of this species is generally built in the cavity

of some decayed tree, or immediately beneath its roots;

and not unfrequently in timber-yards and other similar

situations. It is of smaller size than that of the wasp,
and of a somewhat globular form, with an opening be-

neath; the exterior shell consisting of more or few layers

of the same strong paper-like substance with that prepar-

ed by the wasp: the cells are also of a similar nature, but

much fewer in number, and less elegantly composed.
The hornet, like the wasp, is extremely voracious, and
preys on almost any kind of fresh animal substances
which it can obtain, as well as honey, fruit, &.<•. Kc. Its
sting is greatly to be dreaded, and is often productive of
ver> serious consequences.

A highly elegant wasp's nest is sometimes seen during
the summer season, attached or hanging bv its base to

some straw or other projecting substance, from the upper
part of unfrequented buildings or outhouses. It does not
much exceed the size of an egg, but is of a more globu-
lar form, and consists of several concentric bells, with
considerable intervals between each, the interior alone
being entire, and furnished with a small round orifice:

the rest reaching only about two-thirds from the base of
the nest. In the centre of the complete or entire bell, is

situated the congeries of cells, built round a small central

pillar attached to the base: the cells are not very numer-
ous, and their orifices look downwards. See Plate
CXXXVIII. IN at. Hist. fig. 417.
VESPERTILIO, but, a genus of mammalia, of the

order primates. The generic character is, teeth erect,

sharp- pointed, approximated, hands palmated, with a
membrane surrounding the body, and giving the animal
the power of flight.

The curious formation of these animals cannot be con-
templated without admiration: the bones of the extremi-
ties being continued into long and thin processes, connect-
ed by a most delicately formed membrane or skin, capa-
ble, from its thinness, of being contracted at pleasure in-

to innumerable wi inkles, so as to lie in a small space

when the animal is at rest, and to be stretched to a very
wide extent for occasional flight.

Should a speculative philosopher, not aware of the an-
atomical impossibility of success, attempt, by means of

light machinery, to exercise the power of flight, be could

not hit on a more plausible idea than that of copying the

structure described. Accordingly, a celebrated author

has most justly and judiciously represented a sage theo-

rist busied in imitating, fortius purpose, *« the folding

continuity of the wing of a bat."

The 26 species of this extraordinary genus may be di-

vided into the tailed and the tailless bats.

1. Vespertilio minimis, the common bat, is about two

inches and a half, if measured from the nose to the tip

of the tail; and the extent of the wings, when fully ex-

panded, is about nine inches. It is of a mouse-colour,

tinged with red; the wings and ears black: these lat-

ter are small and rounded.
2. Vespertilio auritus, long-eared bat. This species,

in its general appearance, is nearly similar to the former,

though rather smaller; and the fur has less of tlie reddish

tinge; but what immediately distinguishes it as a species,

is the very great size of the ears, which are more than an

inch long, and of a very considerable width; they are

slightly rounded at the tips, and are furnished internal-

ly, as in most others of this genus, with a kind of second-

ary auricle or internal flap, so placed as to serve by way

of a valve or guard to the auditory passage. Linnajus,

even in the twelfth edition of the Systems Naturje, seems

to entertain a doubt whether this species is really distinct

from the former, or merely a sexual difference.

This and the former are fcfee two most common smviM
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in this country; and arc those which we so often see flut-

tering about in the evenings of summer and autumn, fre-

quently uttering a sharp tridulous note or scream dur-

ing tlieir fliglit, and pursuingthc various kinds of insects

on which they feed, particularly moths. They are some-

times taken by throwing up the heads of burdock whit-

ened with Hour; which the hats either mistaking for

some insect, or casually dashing against, are caught by

the hooked prickles and brought to the ground.

The hat is capable, like the mouse, of being tamed to

a certain degree; and we are assured by Mr. White, in

his Natural History of Selborne, that he was much
amused in the summer of the year 1766 with the sight

of a tame bat. " It would take tlies out of a person's

hand. If you gave it any thing to eat, it brought its

wings round before the mouth, hovering, and hiding its

head, in the mariner of birds of prey when they feed.

The adroitness it showed in shearing off the wings of

the Hies, which were always rejected, was worthy of

observation, and pleased me much. Insects seemed to be

most acceptable, though it did not refuse raw flesh when
offered; so that the notion that bats go down chimneys

and gnaw men's bacon, seems no improbable story.

While 1 amused myself with this wonderful quadruped,

I saw it several times confute the vulgar opinion, that

bats, when down on a flat surface, cannot get on the

wing again, by rising with great ease from the floor.

It ran, I observed, with more dispatch than I was aware
of, but in a most ridiculous and grotesque manner."

Bais are commonly supposed to produce two young
at a birth which they suckle for a considerable time.

When recently born they adhere most tenaciously to the

breast of the parent, so as not to be removed without

difficulty.

Bats lodge in great numbers in the cavities of old

buildings, under the projections of walls, in the hollows

of trees, in rocky places, &c. &c During winter they

lie torpid in these recesses, till the warmth of the ver-

nal atmosphere invites them abroad to make their even-

ing excursions. When taken torpid and brought into a

warm situation, they awake from their slumber, and
again expand tlieir wings. During this state of torpi-

dity, the circulation of the blood is not to be perceived

in the smaller vessels; but when thus awakened by
warmth, it again becomes visible by the miscroscope.

This was first observed by Leewenhoeck, who could

perceive no appearance of circulation in such as were
taken in their torpid state; but on bringing them to the

fire, the circulation soon became v< ry brisk.

Bats are said to drink on the wing, like swallows,

by sipping tlm surface, as they play over pools and
streams. They love to frequent waters, not only for the

sake of drinking, [but on account of the insects which
are fciund over them in the greatest plenty.

The general appearance of th< bat, together with its

nocturnal flight, mus be confessed to excite the idea of

Something hideous and dismal; and for this reason the
ancients consecrated it to Proserpine, and supposed it

to be one of ili<- inhabitants of her dreary regions; and
it cannot rail to occur to the recollection of every one,
that painters, in their representations of fiends and de-
mons, usually exhibit them with the leathern wings of
fthfthftL li * ,k.> MvualU «vidAn(-. that the fabulous

harpies of the ancients must have originated from a si-

milar source; the larger bats of India and Africa, by a

little poetical exaggeration of their manners, answering

extremely well to the general description of those mon-
sters.

3. Vespertilio noctula, the noctule bat, is considera-

bly larger than the former; its extended wings measur-

ing from 14 to 15 inches: the length from the nose to the

tip of the tail about four inches and a half. The nose is

slightly bilobated; the ears small and rounded; the body

is fleshy and plump; the shoulders very thick and mus-

cular; the fur very soft and glossy, and of a bright

chesnut colour. This is an inhabitant of Britain and of

France, but seems not to have j)een particularized as a

distinct species, till described by M. Daubenton in But-

ton's Natural History. It is said to be common in some
parts of Russia, sheltering in caverns. It flies high in

the air in search of food, and does not skim near the

surface like the smaller bats. It has been occasionally

found in great quantities under the caves of old build-

ings, and has generally a strong and unpleasant smell.

5. Vespertilio ferrum equinum, horse-shoe bat, with

a horse-shoe- shaped membrane at the tip of the nose.;

ears large, broad at the base, and sharp-pointed, inclin-

ing backward; no smaller or internal ear; colour of the

upper part of the body deep-cinereous; of the lower,

whitish. There is said to be a greater and smaller va-

riety; perhaps the male and female. The greater is above
three inches and a half long from the nose to the tip of

the tail; the extent of wings above 14. This species is

found in France, and, very rarely, in England. It is

also said to be found about the Caspian Sea.

5. Vespertilio auripendulus, slouch-eared bat, with
large pendulous ears, pointed at the ends; nose obtuse;

tail long, included in a membrane, and terminated with a
hook; colour above deep-chesnut, lighter on the belly,

and cinereous on the sides; length three inches and four
lines; extent of wing 15 inches. Native of Guiana.

6. Vespertilio leporinus, Peruvian bat. Linnaeus, as
Mr. Pennant well observes, carried away by the love of
system, placed this species, in the twelfth edition of the
Systema Naturae, under a distinct genus, by the name
of noctilio; stationing it at a great distance from the
rest of the bats, in the order glires, next to the squirrels.
This he did merely on account of is having only two
cutting-teeth in each jaw. But succeeding observations
have conspired to prove that the number and disposition
of the teeth differ greatly in the different species of the
bats; so that if a too rigid regard was paid to this par-
ticular, several distinct genera might be instituted in-

stead of one; but the general characters of the bats are
so striking as to render this perfectly unnecessary.
The Peruvian bat has a head something like a pug-

dog; the ears large and straight, sharp at the ends, and
pointing forwards; two canine teeth, and two small cut-
ting teeth between, in each jaw; tail enclosed in the mem-
brane which joins to each hind leg. and is also supported
by two long cartilaginous ligaments involved in the
membrane; colour of the for iron-grey; bod) equal in
size to a middling rat; extent of' wing two feel live
inches. ]>lr. Pennant observes, that Mr. Si hicber's
figure of this species is erroneously coloured, beiu^ re-
presented of a straw-colour. It is a native of Peru.
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An extraordinary conformation, according to Seba,
takes place in the legs of this bat; the tibia and fibula

being placed separately from each other, and eacli invested

by its own distinct and hairy skin. These, however,
seem to be nothing more than the two cartilaginous li-

gaments mentioned by Mr. Pennant.
The remaining species (except the last) are distin-

guished by having no tails.

7. Vespertilio nasutus, great scrotine bat, with a very

long, straight, and strong nose, sloping down at the end;

cars long, erect, dilated towards the bottom, rounded at

the end; colour of the upper parts a reddish chesnut;

sides of a clear yellow; remainder of a dirty white;

length five inches and eight lines; extent of wings two
i'eet.

This species is described in the supplemental volume
of the count de Button's Natural History. It is a native

of Guiana, where it is said to assemble in meadows, and
other open places, in vast numbers; flying in company
with goatsuckers, and both together in such numbers as

to darken the air.

8. Vespertilio spectrum, spectre bat. This is a large

species, and is a native of South America, where it is

chiefly seen on palm-trees. The extent of wings is about

two feet two inches, or more; and from the nose to the

rump seven inches and a hajf. It has a long nose; large

teeth; long, broad, and upright ears; and at the end of

the nose is an upright, long, conical membrane, bending
at the end. Hair on the body cinereous, and pretty long;

wings full of ramified fibres; the membrane extends from
hind leg to hind leg. There is no tail; but three tendons

run from the rump to the edge of the membrane.
Mr. Button supposes this to be the vampire; but if

the accounts of that animal's extraordinary faculty may
be depended upon, we are still uncertain as to the spe-

cies; Piso and others, who give the relation, omit ling

the particular description of the animal; and, indeed, it

is most probable that the faculty which gave rise to the

name is by no means confined to a single species, but

may be practised by several of the larger hats in warm
climates. See Plate CXXXVIII. Nat.' Hist. fig. 4 16.

9. Vespertilio vampyrus, vampire bat. Of this tre-

mendous animal there are some varieties in point of size

and colour; or perhaps they may really be distinct races

or species, though nearly allied. The largest, or the

great Ternatebat, is, in general, about a foot long, with

an extent of wings about four feet; bat sometimes it is

found fai'jlargcr, and it has been said that specimens have

been seen of six feet in extent. The general colour of

the body is a deep reddish brown; brighter on the upper

part of the neck and shoulders, as wed as on the under
parts of the body. The nose is sharp and black; the teeth

large and sharp: there are four cutting-teeth both above

and below, and the canine teeth are large and strong; the

tongue is pointed, and terminated by sharp prickles; the

ears are naked, blackish, and large, and are of a point-

ed form. The wings are black, or of the colour of those
of the common bat. The membrane is divided behind,
quite to the rump, there being no tail; the single claw on
the wings is large and strong, and those on the feet ex-
tremely so, as well as much curved.

This is the bat to which Linnaeus applied the title of
vampire, on the supposition of its being the species of
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which so many extraordinary accounts have been given
relative to its power of sucking the blood br;th of men
and cattle. This it is supposed to perform by inserting
its aculeated tongue into the vein of a sleeping person
in so peculiar a manner as not to excite p„in, fanning at
the same time the air with its wings, by which means the
sleep is rendered still more profound. This is what ap-

pears at first so extraordinary as to justify a degree of
scepticism as to the fact: it is, however, so solemnly re-

lated, and seemingly so well authenticated, as to enforce
belief. Mr. Condamine assures us, that the large bats
have, in certain parts of America, destroyed, by this
means, all the great cattle introduced there by the mis.
sionaries. It is affirmed by Boutins, as well as Ni
hoff, that the bats of Java aitack those who lie with their

feet uncovered, whenever they can gain access; and
Gumilla, who mentions a greater and lesser kind, found
on the banks of the Oronoque, declares them to be equal-
ly greedy after human blood. Persons thus attacked
have, in consequence, been near passing from a sound
sleep into eternity. It is, therefore, very unsafe to sleep

with open windows, or in the open air, in those regions.

P. Martyr, who wrote soon aft< r the conquest of South
America, says, that in the isthmus of Durien, there are
bats which suck the blood of men and cattle, when asleep,

to such a degree as to awaken, and even kill them.
An instance is also related in colonel Stedman's Tra-

vels in Surinam, as having happened to himself, which
puts the matter beyond a doubt.

Lastly, though it seems to have escaped the attention

of modern naturalists, the self-same faculty has been,

time out of mind, attributed to the common European
bats, which are said to bite sleeping persons, and to

suck the blood with the greatest avidity. This is men-
tioned by Aldrovandus, who seems to relate it as a ge-

nerally-received opinion; observing, at the same time,

that their attacks are infinitely inferior to the. danger-
ous ones of the large exotic bats in India and America.

It remains to explain the reason of the term vampire,
by which the above large species has been distinguished.

A vampire is an imaginary monster, supposed to suck
the blood of sleeping persons. It also ailudcs to one of

the most absurd superstitions that ever entered into the

human mind. About the year 1732, an idea arose among
the vulgar in some parts of Poland and Hungary, that

certain bodies when interred, became possessed of the

power of obsorbing blood from those who were so unfor-

tunate as to pass over or stand near their graves; it was,

therefore su{/po>,ed necessary to dis-inter such bodies

and wound them witii a sword, by which means this per-

nicious power was supposed to be put a stop to, and the

b.o >d tiiey had unjustly gained was evacuated. Asto-

nishing as this foil} may appear, it is yet more astonish-

ing thai a great many treatises were written onthesub-

j el, and that some considerable time elapsed before the

superstition was completely destroyed.

VLSTALS, vestalcs. among the ancient Romans,

were priestesses of the goddess Vesta, ::m\ had the per-

petual fire committed to their charge. They were at

first only four in number, but afterwards increased to

six; anil it does not appear that their number ever ex-

led six, among whom one was superior to the rest,

and called vestaiis maxima.
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The vestals were chosen from six to ten years of age,

and obliged to strict continency Cor 30 years; the first

ten of which were employed in learning the ceremonies

of reHgion, the next ten in the performance of them, and

the ten last in teaching them to the younger vestals. The
habit of the vestals consisted of an head-dress, called

infula, which sat close to their heads, and whence hung
certain hues called vitta?, a kind of surplice made of

White linen, and over it a purple mantle with along train

to it.

VESTIBULE, in architecture, a kind of entrance

into a large building; being an open place before the

hall, or at the bottom of the staircase. Vestibules in-

tended for magnificence, are usually between the court

and the garden.

VESTRY, a place adjoining to a church, where the

vestments of the minister arc kept: also a meeting at such

place where the minister, churchwarden, and principal

men of most parishes, at this day make a parish vestry.

On the Sunday before a vestry is to meet, public notice

ought to he given, either in the church, or after divine

service is ended, or else at the church-door as tin- pa-

rishioners come out, both of the calling of the s*id meet-

ing, and also of the time and place of the assembling of

it; and it is reasonable then also to declare for what bu-

siness the said meeting is to be held, that none may be

surprized, but that all may have full time before, to

consider of what is to be proposed at the said meeting.

WatB. c. 39.

VESUV1AN, a mineral found in lava, especially at

Vesuvius, and formerly confounded with hyacinth, its

Colour is brown or greenish. It is found in masses, but

usually crystallized in rectangulr eight-sided prisms.
The primitive form of its crystals is the cube. The
specific gravity is from 3.39 to 3.4. it scratcv.es glass;

the IV.ui. re is imperfectly conchoklal. it causes double
refraction. Befure the blowpipe it melts into yellowish
.glass. It is composed of

25.5 silica

40.2 magnesia
J 6.2 oxide of iron

16.0 tune

98.9

VETCH. See Vicia.
VIBRATION, in mechanics, a regular reciprocal

moii.ni of a body, as a pendulum, &c. which, being
frerlv suspended, swings or oscillates, first tiiis way,
then that.

VIBRIO, a genus of vermes infusoria. The generic
charm ui is, worm invisible to the naked eye, very sim-

. round, elongated. I here are 20 species enumerated,
and found chiefly in vegetable infusions.

\ UJiL KM M, n genus ol plants of the class pentan-
. order Irigynia, and in the natural system arranged

-i ; ler, duniosse. The calyx is quinque-
parti te and above; the corolla divided into live lacbina;

'i nit a munospcrmous berry. There are 23 species,
which are natives of Britain.

1. 1 he lantana, Common viburnum, wayfaring, or
it mealy tree, having verj plianl shoots covered with

11 '.-on I. urown bark; large heart-shaped, veined, serrat-
ed leaves, w hue and hoary underneath, and the branches

terminated by umbels of white flowers, succeeded by
bunches of red berries, &c.

2. The opulus, or Guelder rose, consisting of two va-

rieties, one with flat flowers, the other globular. The
former grows 18 or 20 feet high, branching opposite, of

an irregular growth, and covered with a whitish bark:

and large lobated or three-lobed leaves on glandulous

footstalks. The latter has large globular umbels of white

flowers at the ends of the branches in great abundance.
This tree when in bloom exhibits a singularly fine ap-

pearance; the flowers, though small, are collected nu-
merously into large globular umbels, round like a ball;

hence it is sometimes called snowball-tree.

3. The tinus, common laurustinus, or evergreen vibur-
num. There are a great many varieties. All the dif-

ferent species of viburnum, both deciduous and ever-
green kinds, being of the tree kind, are woody and
durable in root, stem, and branches. They may all

be propagated by layers; and are of such hardy tempe-
rature as to grow freely in the open ground all the year,
in shrubberies, and other hardy plantations.

VICAR, one who supplies the place of another. The
priest of every parish is called rector, unless the prsedial
tithes are appropriated, and then he is styled vicar; and
when rectories are appropriated, vicars are to supply
the rector's place. For the maintenance of the vicar,
there was then set apart a certain portion of the tithes,
commonly about a third part of the whole, which are
now what are called the vicarial tithes, the rest being
reserved to the use of the rectors, which for the like
reason are denominated the rectorial tithes.

VICARAGE. For the most part vicarages were en-
dowed upon appropriations; but sometimes vicarages
have been endowed without any appropriation of the par-
sonage; and there are several churches where the tithes
are wholly impropriated, and no vicarage endowed; and
there the impropriators are bound to maintain curates to
perform divine service, &c. The parsons, patron, and or-
dinary, may create a vicarage, and endow it; and in
time of vacancy of the church, the patron and ordinary
may do it; but the ordinary alone cannot create a vicar-
age, without the patron's assent.
VICE, in smithery, and other arts employed in me-

tals, is a machine, or instrument, serving to hold fast any
thing they are at work upon, whether it is to be tiled,
bent, ri vetted, &c. To file square it is absolutely ne-
cessary that the vice should be placed perpendicular,
with its chaps parallel to the work-bench.

Vice, hand, is a small kind of vice serving to hold
the lesser works in, that require often turning about.
Of these there are two kinds: the broad-shaped hand-

vice, which is that commonly used; and the square-nosed
hand- vice, seldom used but for filing small rouud work.
See Smithery.
Vice is also a machine used by ,the glaziers to turn or

draw lead into flat rods, with grooves on each side to
receive the edges of the glass. See Glazier's Vice.
VICIA, a genus of plants of the class diadelphia, and

order decandria; and in the natural system arranged
under the 32d order, papilionacese. The stigma is beard-
ed transversely on the lower side. There are 25 species,
seven of which are natives of Britain. The most im-
portant are:
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1. The sativa, common vetch, or tare. The stalks

arc round, weak, branched, about two feet long. Pin-

nae five or si-vrii pair, a little hairy, notched at the end;

stipulae dentatcd; flowers light and dark purple, on short

pedicles, generally two together; pods erect; seeds black.

It is known to bo an excellent fodder lor horses.

2. The cracca, tufted vetch. It has a stem branched,

three or four feet long. Leaves pinnated; pinna gene-

rally 10 or 12 pairs, lance-shaped, downy; stipulae en-

tire; flowers purple, numerous, pendulous, in imbricated

spikes. It is also reckoned an excellent fodder for cat-

tle.

3. The faba, or common garden-bean. It is a native

of Egypt. It is too well known to require description.

VICINAGE. Common of vicinage is, where the inhab-

itants of two townships, which lie contiguous, have usu-

ally intercommoned with one another, the beasts of the

one straying mutually into the other's fields without any

molestation from either. This, indeed, is only a per-

missive right, intended to excuse what in strictness is a

trespass in both, and to prevent a multiplicity of suits;

and, therefore, either township may inclose and bar out

the other, though they have intercommoned time out

of mind. Neither has any person of one town a right to

put his beasts orignally into the other's common; but if

they escape and stray thereof themselves, the law winks

at the trespass. 2 Black. 34. See Common.
VIEW, in law, is generally where a real action is

broght in any of the courts of record at Westmister, and

it shall appear to the court to be proper and necessary

that the jurors should have a view, they ma> order spe-

cial writs of distringas, or habeas corpora, to issue,

commanding the sheriff to have six of the first twelve of

the jurors therein named, or of some greater number of

them, at the place in question, &c. But as the having a

view was not a matter of course, though such a practice

had prevailed, and had been abused to the purposes of

delay, the court thought it their duty to take care that

their ordering a view should not obstruct justice, and

prevent the cause from being tried; and they resolved

»ot to order one any more, without a full examination

into the propriety and necessity of it. For they were

all clearly of opinion that the act of parliament meant

that a view should not be granted, unless the court were

satisfied that it was proper and necessary; and they

thought it better that a cause should be tried upon a view

had by any six, or by fewer than six, or even without

any view, than be delayed for any greater length of

time. Burr. 256.

VILLAIN, or Villein, a man of servile or base de-

gree.

Of these bondmen or villeins, there were two sorts in

England: one termed a villain in gross, who was imme-

diately bound to the person of his lord, and his heirs; the

other," villein regardant to a manor, being bound to his

lord as a member belonging and annexed to a manor
whereof the lord was owner.

Both villains regardant, and villains in gross, were
transferable by deed from one owner to another. They
could not leave their lord without his permission; but if

they ran away or were purloined from him, might be
el aimed and recovered by action like beasts, or other

chattels. They held indeed small portions of land to

sustain themselves and families; but it was at the mere
will of the lord, who might dispossess them whenever he
pleased. A villain could acquire no property either,

j n
lands or goods; but if he purchased either, the lord might
enter upon him, and seize them to his own use. 1 Black
93.

VILLARIA, a genus of plants of the class and order
dioccia pentandria. The calyx has five petals; the peri-

anth. is a three- celled berry. It seems to be little

known.
V1NCA, in botany, a genus of plants of the class pen-

tandria, and order monogvnia; and in the natural sys-

tem arranged under the 30th order, contortae. Theco-
rolla is twisted; there are two erect follicles; the seeds

are naked. There are five species, only two of which
are natives of Britain: 1. The major, great periwinkle.

2. The minor, small periw inkle.

VINCULUM, in mathematics, a character in form of a
line, or stroke, drawn over a factor, divisor, or dividend,

when compounded of several letters or quantities, to

connect them, and show they are to be multiplied, or

divided, Ac. together by the other term.

Thus d .-. a -\ b— c shows that d is to be multiplied into

a ; b— c.

VINDEMIATRIX, or Vindemiator, a fixed star

of the third magnitude in the constellation Virgo,

whose latitude is 16° 12' 34" north, and longitude 5*

37' 40' of Libra, according to Mr. Flamsteed's cata-

logue.

VINE. See Vitis.
VINEGAR. See Acid, Chemistry, Acetic, and

Acetous Acid.
Vinegar was known many ages before the discovery of

any other a< id, those only excepted which exist ready-

formed in vegetables. It is mentioned by Moses; and

indeed seems to have been in common use among the

Israelites, and other Eastern nations, at a very early

period. It is prepared from wine, from beer, ale, and

other similar liquids. These are apt, as every one

knows, to turn sour, unless they are kept very well cork-

ed. Now sour wine or beer is precisely the same with

vinegar.

Boerhaave describes the following method of making

vinegar, which is said to be still practised in different

places:

Take two large oaken vats or hogsheads, and in each

of these place a wooden grate or hurdle at the distance

of a foot from the bottom. Set the vessel upright, and

on the grate place a moderately close layer of green

twigs or fresh cuttings of the vine. Then fill up the ves-

sel with the footstalks of grapes, commonly called the

rape, to the top of the vessel, which must be left quite

open.

Having thus prepared the two vessels, pour into them

the wine to be converted into vinegar, so as to fill one

of them quite up, and the other but half full. Leave

them thus for 24 hours, and then fill up the half filled

vessel with liquor from that which is quite full. Four-

and-twenty hours afterwards repeat the same operation;

and thus go on, keeping the vessels alternately full and

half-full during every 24 hours till the vinegar is made.

On the second or third day there will arise, in the half-

filled vessel, a fermentative motion, accompanied with
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ft sensible heat, which will gradually increase from day

to day. On the contrary, the fermenting motion is al-

most imperceptible in the full vessel; and as the two ves-

sels are alternately full and half-full, the fermentation

is by that means, in some measure, interrupted, and is

only renewed every other day in each vessel.

When this motion appears to have entirely ceased,

even in the half filled vessel, it is a sign that the fer-

mentation is finished; and therefore the vinegar is then

to he put into casks close stopped, and kept in a cool

place.

All that is necessary to convert wine or beer into vin-

egar, is the contact of the external air, a temperature of

80°, and the presence of some substance to act as a fer-

ment.

Vinegar is a liquid of a reddish or yellowish colour,

a pleasant sour taste, and an agreeable odour. Its spe-

citic gravity varies from 1.0135 to 1.0251, and it differs

also in its other properties according to the liquid from
which it has been proem ed. It is very subject to decom-
position; but Scheele discovered that if it is made to boil

for a few moments, it may be kept afterwards for along
time without alteration. Besides acetic acid and water,
vinegar contains several other ingredients, such as mu-
cilage, tartar, a colouring matter, and often also two or
moie vegetable acids. When distilled at a temperature
not exceeding that of boiling water, till about two thirds

of it have passed over, all these imparities are left be-

hind, and the product is pure acid diluted with water.

The acid thus obtained is a liquid as transparent and
colourless as water, of a strong acid taste, and an agree-
able colour, somewhat, different from that of vinegar.

In this state it is usually called acetous acid, or distilled

vinegar. See Acetous Acid.
It may be preserved without alteration in close vessels.

When exposed to a moderate heat, it evaporates com-
pletely, and without undergoing any change in its pro-
perties. When exposed to the action of cold, part of it

Congeals. The frozen portion, which consists almost
entirely of water, may be easily separated; and by this

method the acid may be obtained in a high degree of

concentration. The more concentrated the acid is, the

greater is the cold necessary to produce congelation.

Mr. Lowitz has ascertained that the acid itself, how
much soever it raaj he concentrated, crystallizes or con-
geals at the temperature of —22°

When acetat of copper, reduced to powder, is put into

a retort and distilled, there comes over a liquid at first

n irly colourless, and almost insipid, and afterwards a
ily concentrated acid. The distillation is to be con-

tinued till the bottom of the retort is red-hot. What
remains in it then is only a powder of the colour of cop-
per. The acid product, which should be received in a

I l>\ itself, is tinged green by a little copper which
s along with it: but when distilled over again in a

gentle heat.it is obtained perfectly colourless and trans-
parent. The acid tli!!s obtained is exceedingly pungent
:.ud concentrated. It was form rly distinguished by the
names of radical vinegar, ami vinegar of Venice.

This arid is transparent and colourless like water. It
has a peculiar aromatic smell when in the state of ace-
tous acid; hut rated acetic acid, when procured
in the usual way, has an empyreumatic odour, mixed

v>l. iii. 1£>2

with the natural smell of vinegar, owing to a small p r-

tion of oil formed during the process.

A much easier method of obtaining acetic acid than
that commonly used has been lately pointed out bv Mr.
Badollier, apothecary at Chartres. All that is necessa-
ry is to distil a mixture of equal parts of acetat of lead
and sulphat of copper in a glass retort. The acid comes
perfectly pure on the application of a moderate hear.
The specific gravity of distilled vinegar varies from

1.007 to 1.0095; but radical vinegar is much more con-
centrated. In that state it is extremely pungent and
acrid; and when it is applied to the skin, it reddens and
corrodes it in a very short time. It is exceedingly vola-
tile; and when heated in the open air, takes fire so rea-
dily, that one would be tempted to suspect the presence
ofethcrinit. It unites with water in any proportion*;
and when concentrated, the mixture evolves a good deal
of heat. See Acid, Chemistry, &c.
VINEYARD, a plantation of vines. See Vitis.
The best situation of a vineyard is on the declivity of

a bill, Ijing to the south. For the planting of a vine-
yard, observe the following method: In the month of
July, while the outermost coat of the earth is very dry
and combustible, plouga up the sward; denshire, or burn-
beat it, according to art, and in January following,
spread the ashes. The ground being thus prepared, cut
your trenches across the hill from east to west, because
the vines being thus in ranks, the rising and setting of
the sun will by that means pass through the intervals,
which it would not do if they were set in any other po-
sition, neither would the sun dart its rays upon the
plants during the. whole course of the day.

Afterwards strain aline, and dig a "trench about a
toot deep; place your sets in it, about three feet distance
one from another; trim off the superfluous roots, leaving-
no more than three or four eyes or buds upon that which
is above ground; and plant them near half a foot deep
sloping, after the manner the quick is commonly set, so
that they may point up the hill. That done, take lonedung or straw, and lay it on the trenches in a conveni
ent thickness to cover the earth, and preserve the roots
from the dry piercing winds, which would otherwisemuch annoy them, and from the excessive scorchine
heats in summer: keep them well hoed, and free front
weens, and water them as occasion serves; the best time
to plant is in January.
The first pruning of the new-set vine ought not to be

till January, and then you should cut off all the shoots
as near as you can, sparing but one of the most thriving-
on which you are to leave onlv two or three* buds and
so let all rest till May, the second year after planting
lake care then from lime to time to destroy the weeds
and clear the roots of all suckers, which do but rob and'draw out the virtue of your sets. The same method is
to be followed the third year, then dig your whole v

,„•'

yard, and lay it very level, taking rare in this opertti ,n
not to cut or wound any of the main roots will, ^

„"
spade. As for the younger roots, ir is not so material
as they will grow the thicker; ami this year .,,„

'

joy some of the fruits of your vineyard, whirl,', "if an"swcrable to your exceptation, will pot you upon pro"viding props for your vn.es of about four lee 1

"

which must be placed on the north side of the plant. £
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May, rub off such buds as you suspect will produce su-

perfluous branches. When the grapes are about the size

of bh ding-shot, break off the branches with Jrour toand

at the second joint above the fruit, and tie the rest to the

prop: here it is most advisable to break, and not cut, your

vine; because wounds made with a sharp instrument are

not apt to heal, but cause the plants to bleed. See

Pruning.
The fourth year you will be likely to have three or

four shoots to every plant; and, therefore, in December,
cut off all the branches, except one of the strongest and

most thriving, which leave for a standard about four feet

high, paring away the rest very close to the body of the

mother-plant, which tie to your prop till it is large

enough to make a standard of itself. Neither must you

suffer any shoot to break out, but such as sprout at the

top, four feet from the ground; all which sprouts the

French usually prune off every year, and absolutely

trust to the new sprouts that are only bearing shoots.

In August, when the fruit begins to ripen, break off

such shoots as you find too thick; and if you perceive

any plant bleed, rub some ashes on it; or, if that will

not do, sear it with a hot iron. When, upon stirring

your vineyard, it appears to be poor, prune the vines as

before directed; and spread good dung, mixed with lime,

over the whole ground, letting it lie all the winter to

wash into the earth, mixing about ten bushels of lime

with a load of dung; and if some ashes and soot are

likewise thrown on, it will do well. 1 urn in this ma-
nure about February with a slight digging, but not too

deep, which should be done in a dry season, and not in

wet weather, lest it should make the ground bind too

much, and occasion the growth of rank weeds.

VIOL, a stringed instrument resembling in shape and
tone the violin, of which it was the origin; that impres-

sive and commanding instrument being little more than

an improvement of the old viol. This instrument for

merly consisted of five or six strings, the tone of which

were regulated by their being brought by the fingers in-

to contact with the frets with which the neck was fur-

nished. The viol was for a long while in such high es-

teem as to dispute the pre-eminence with the harp, espe-

cially in the early times of music in France; and, indeed,

being reduced to four strings, and stript of the frets

with which viols of all kinds seem to have been furnish-

ed till the sixteenth century, it still holds the first place

among treble instruments, under the denomination of

violin.

VIOLA, a tenor violin. This instrument is similar in

its tone and formation to the violin; but its dimensions

are somewhat greater, and its compass a fifth lower in

the great scale of sounds. Its lowest note is C on the

fourth space in the bass. The part it takes in concert

is between that of the bass and the second violin.

Viola, a genus of plants of the class syngenesia, or-

der monogynia; in the natural system arranged under

the 29th order, campanacere. The calyx is pentaphyi-

lous; the corolla five-petalled, irregular, with a nectari-

um behind, horn-shaped; the capsule is above the ger-

men, three-valved, monolocular. There are 43 species,

six of which are natives of Britain. The most impor-
tant of these are:

1. The palustris, marsh violet. The leaves are smooth,
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reniform, two or three on each footstalk; flowers pale
blue, small, inodorous. An infusion of the Bowers is an
excellent test ol the presence of acids and alkalies.

2. The odorata, purple sweet violet, has leaves heart,
shaped, notched; flowers deep purple, single; creeping
scions. The flowers of this plant taken in the quantity
of a dram or two, are said to be gently purgative or laxa-
tive, and, according to Bergius and some others, they
possess an anodyne and pectoral quality. There is a
variety with white flowers.

3. Tricolor, pansies, heart's-ease, or three faces un-
der a hood. The stems are diffuse, procumbent, trian-
gular; the leaves oblong, cut at the edges; stipulse dentat-
ed; the flowers purple, yellow, and light blue, inodorous.
This elegant little plant merits culture in every garden
for the beauty and great variety of its three-coloured
flowers; and it will succeed any where in the open bor-
ders, or other compartments, disposed in patches to-

wards the front, either by sowing the seed at once to re-

main, or by putting in young plants. They will begin
flowering early in summer, and will continue shooting
and flowering in succession till winter; and even during
part of that season in mild weather. The common vio-

let is propagated by parting the roots, sometimes by
seed.

VIOLIN, or Fiddle, a well-known stringed instru-

ment of brilliant tone and active execution. When, or
by what nation, this important and interesting instru-
ment was first invented, is not at present known; nor
can the form and character of the violin used in Eng-
land in the time of Chaucer, who mentions it, be exactly

ascertained. There is, however, much reason fur sup-
posing that from its first introduction it underweni con-

tinual alterations and improvements, since even towards
the end of the sixteenth reirury its shape appears to

have been vague ami undetermined. It has, however,
lung attained its present excellence, and formed the lead-

ing instrument in concert. The four strings of which
it consists, are turned in fifths from each other. The
pitch of the i iwest string is (i, under the second ledger

line in the treble stave; consequently that of the next is

D, under the first line of the stave; *the pitch of the next

above that, A on the second space; and that of the upper
string, E on the fourth space. During the Protector-

ship the violin was in little esteem, and gave way to the

rising prevalence of the viol; but at "the Restoration,
viols began to be out of fashion, and violins resumed
their former consequence. The antiquity of this instru-

ment has long been a subject of dispute with the learned.
li is generally supposed, and with much reason, that no
instrument played with the bow was known to the an-

cients.

VIOLONCELLO, a bass viol, containing four strings,

the. lowest of which is tuned to double C. The strings

are in fifths, consequently the pitch of that next the

gravest is G gamut; that of the next, D on the third line

in the bass; and that of the upper string, A on the fifth

line.

The violoncello was called the violono till the intro-

duction of the double bass, which assumed that name.
VIPER. See Coluber.
V1RCETA, a genus of plants of the pentandria mono-

gynia class and order. The calyx is five-notcbed; co-
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rolla funnel-form; stigma two-parted; capsule one-celled,

many-seeded. There are two species, annuals of Guiana.

VIRGO, in astronomy, one of the signs or constel-

lations of the zodiac, and the sixth according to order.

VISCERA. See Anatomy.

VISCUM, a genus of plants of the class dioecia, order

tetrandria, and in the natural system arranged under

the 48th order, aggregate. The male calyx is quadri-

partite; the antherse adhere to the calyx; the female ca-

lyx consists of four leaves; there is no style; the stigma

is obtuse; there is no corolla; the fruit is a berry with one

seed. There are 12 species, only one of which is a native

of Britain, viz. the album, or common misseltoe. It is

a shrub growing on the bark of several trees. The leaves

are conjugate and elliptical; the stem forked; the flowers

whitish in the alse of the leaves. This plant was reckon-

ed sacred among the druids.

VISION. See Optics.
VISITATION, in law, an act ofjurisdiction whereby

a superior, or proper officer, visits some corporation,

college, church, or other public or private house, to see

that the laws and regulations thereof are duly observed.

Among us, visitation is that office performed by the

bishop in every diocese once in three years, or by the

archdeacon every year, by visiting the churches and
their rectors throughout the whole diocese, &c. The
bishop's commissary also holds a court of visitation, to

which he may cit all church-wardens and sidesmen; and
to whom he exhibits his articles, and makes inquiry by
them.

VISMEA, a genus of the dodecandria trigynia class

and order of plants. The calyx is five-leaved, inferior;

the corolla five-petalled; stigmas five; nee. two or three-

celled. There is one species, a native of the Canaries.

VITEX, the chaste tree, a genus of the didynamia an-

giospennia class of plants, with a monopetalous, rin-

gent, and bilabiated flower, each lip of which is tiifid;

the fruit is a qnadrilocular. globose berry, containing

four seeds. There are 14 species.

V1TIS, a genus of the class pentandria, and order
IDonogynia; and in the natural system arranged under
the 46ih order, pectoracea. The petals cohere at the

top. and are withered; the fruit is a berry with five

seeds. There are 12 species; the most important of which
is the vmilera, or common vine, which has naked, lobed,

sinuated haves. There are a great many varieties; but
a recital of their names would be tiresome without being
useful. All the sorts are propagated either from layers
or cuttings; the former of which methods is greatly prac-
tised in England, but the latter is much preferable.

In choosing the cuttings, you should always take
such shoots of the last year's growth as are strong and
well ripened; these should be cut from the old vine, just
below the place where they were produced, taking a
knot or piece of the two years' wood to each, which
should he pruned smooth; then you should cut off the
upper pari of the shouts, so as to leave the cutting about
16 inches long. W ten the piece or knot of old wood is

rut at both ends, n>*ar the young shoot, the cutting will

•i little mallet: ivhenceColumHIa gives the tide
ol male I ,„ i > tin vi! cuttings. In making the cut-

" " ' ;1 " be but otic taken from
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each shoot; hut most persons cut them into lengths of

about a foot, and plant them all.

When the cuttings are thus piepared, if they are not

then planted, they should be placed with their lower part

in the ground in a dry soil, laying some litter upon their

upper parts to prevent them from drying. In this
(
situatioa

they may remain till the beginning of April i
i

.\ hich is the

best time for planting them); when you should take them
out, and wash them from the filth tiiey have contracted:

and if you find them very dry, you should let them stand

with their lower parts in the water six or eight hours,

which will distend their vessels, and dispose them for

taking root. If the ground is strong and inclined to wet,

you should open a trench where the cuttings are to be

planted, which should be filled with lime-rubbish, the

better to drain off the moisture; then raise the borders

with fresh light earth about two feet thick, so that it

may be at least a foot above the level of the ground; then
you should open the holes at about six feet distance

from each other, putting one good strong cutting into

each hole, which should be laid a little sloping, that

their tops may incline to the wall; but it must be put iu

so deep, that the uppermost eye may be level with the
surface of the ground; for when any part of the cutting
is left above ground, most of the buds attempt to shoot,
so that the strength of the cuttings is divided to nourish
so many shoots, which must consequently be weaker than
if only one of them grew,- whereas, by burying the whole
cutting in the ground, the sap is all employed on one sin-

gle shoot, which consequently will be much stronger;
besides, the sun and air arc apt to dry that part of the
cutting which remains above ground, and so often pre-
vent the buds from shooting.

Having placed the cutting in the ground, fill up the
hole gently, pressing down the earth with your foot close
about it, and raise a little hill just upon the top of the
cutting, to cover the upper eye quite over, which will
prevent it from drying. Nothing more is necessary than
to keep the ground clear from weeds until the cuttings
begin to shoot; at which time you should look over them
carefully, to rub off any small shoots, ifsuch are produc-
ed, fastening the first main shoot to the wall, which
should be constantly trained up, as it is extended in
length, to prevent its breaking or hanging down. You
must continue to look over these once in about three
weeeks during the summer season, constantly rubbing
off all lateral shoots which are produced; and be sure to
keep the ground clear from weeds, which, if suffered to
grow, will exhaust the goodness of the soil, and starve
the cuttings. The Michaelmas following, if your cut-
tings have produced strong shoots, you should prune
them down to two eyes. In the spring, after the cold
weather is past, you must gently dig up the borders to
loosen the earth; but you must be very careful, in doing
this, not to injure the roots of your vinees you should
also raise the earth up to the stems of the plants, so as
to cover the old wood but not so deep as to cover either
of the eyes of the last year's wood. After this thej will
require no farther care until they begin to shoot; when
you should rub off all weak dangling .shoots, leaving no
more than the two produced from the two eyes of the

year's wood, which should he fastened to the wall
From this time till the vines have done shooting, vou*
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should Look them over once in three weeks or a month,
to rub off all lateral shoots as they are produced, and to

fasten the main shoots to the wall as they arc extended
in length; about the middle or latter end of July, it will

be proper to nip off the tops of these two slio >ts, which
will stregthen the lower eyes. During the summer sea-

son you n>;ist constantly keep the ground clear from

weeds, nor *:» >u!d you pe.-mit any sort of plants to grow
near the vines, which would not only rob them of nour-

ishment, hut shade the {lower parts of the shoots, and

prevent their ripening, which will not only cause their

wood to be spongy and luxuriant, hut render it less

fruitful.

As soon as the leaves begin to drop in autumn, you
should prune these young vines again, leaving three

buds to each of the shoots, provided they are strong,

otherwise it is better to shorten them down to two eyes,

if they arc- good; for it is a very wrong practice to leave

much wood upon young vines, or to leave their shoots too

long, which greatly weakens the roots; then you should

fasten them to the wall, spreading them out horizontal

each way, that there may be room to train the new shoots

the following summer, and in the spring the borders

must be digged as before.

The uses of the fruit of the vine for making wine, &c.

are well known. The vine was introduced by the Ro-

mans into Britain, and appears formerly to have been

very common. From the name of vineyard yet adher-

ing to the ruinous sites of our castles and monasteries,

there seem to have been few in the country hut what had

a vineyard belonging to them. The county of Glouces-

ter is particularly commended by Malmsbury, in the

twelfth century, as excelling all the rest of the kingdom
in the number and goodness of its vineyards. In the

earlier periods of our history, the isle of Ely was express-

ly denominated the Isle of Vines by the Normans. Vine-

yards are frequently noticed in the descriptive accounts

of doomsday; and those of England are even mentioned

by Bede, as early as the commencement of the eighth

century.

Doomsday exhibits to us a particular proof that wine

was made in England during the period preceding the

Conquest; and after the Conquest, the bishop of Ely ap-

pears to have received at least three or four tuns of

wine annually as tithes, from the produce of the vine-

yards in his diocese, and to have made frequent reser-

vations in his leases of a certain quantity of wine for

rent. A plot of land in London, which now forms East

Smithfield and some adjoining streets, was withheld from

the religious house within Aldgate by four successive

constables of the Tower, in the reigns of Rufus, Henry,

and Stephen, and made by them into a vineyard, which

yielded great emolument. In the old accounts of recto-

rial and vicarial revenues, and in the old registers of

ecclesiastical suits concerning them, the tithe of wine is

an article that frequently occurs in Kent, Surry and
other counties. And the wines of Gloucestershire,

within a century after the Conquest, were little inferior

to the French in sweetness. The beautiful region of

Gaul, which had not a single vine in the days of Caesar,

had numbers so early as the time of Strabo. Tiie south

of it was particularly stocked with them; and they had
even extended themselves into the interior parts of the

country; but the grapes of the latter did not ripen kindly.
France was famous for its vineyards in the reign of \

''.

pasian, and even exported its wines to Italy. The whole
province of Narbonne was then covered with vines; and
the wine-merchants of the country were remarkable lor

knavish dexterity, tinging it with smoke, colouring it

(as was suspected) with herbs and noxious dyes, and
even ad dt; rating the taste and appearance with aloes.

And as our first vines would be transplanted from Gaul,
so were in all probability those of the Allobroges in

Franche-compte. These were peculiarly fitted lor cold

countries. They ripened even in the frosts of the ad-

vancing winter; and they were of the same colour, ami
seem to have been of the same speries, as the black mus-
cadines of the present day, which have lately been tried

in this island, and found to be fittest for the climate.

These were pretty certainly brought, into Britain a lit-

tle after the vines had been carried over all the king-

doms of Gaul, and about the middle of the third century,

when the numerous plantations had gradually spread

over the face of the latter, and must naturally have con-

tributed to their progress into the former.

The Romans, even nearly to the days of Lurullus,

were very seldom able to regale themselves with wine.

Very little was then raised in the compass of Italy; and
the foreign wines were so dear, that they were rarely

produced at an entertainment; and when they were,

each guest was indulged only with a single draught.

But in the seventh century of Rome, as their con-

quests augmented the degree of their wealth, and en-

larged the sphere of their luxury, wines became the ob-

ject of particular attention. Many vaults were con-

structed, and good stocks of liquor were deposited in

them; and this naturally gave encouragement to the

wines of the country. The Falernian lose immediately

into great repute; and a variety of others, that of Flo-

rence among the rest, succeeded it about the close of the

century; and the more westerly parts of the European

continent were at once subjected to the arms, and en-

riched with the vines, of Italy. See Vineyard, and

AYine.

V1TMANNIA, a genus of plants of the class and or-

der octandria monogynia. The calyx is four-cleft; co-

rolla four-petalled; nect. a scale of the base of each

filament; nut semilunar, one-seeded. There is one spe-

cies, a tree of the East Indies.

VITREOUS humour of the eye. See Optics.
VITRIOL, martial, or sulphat of iron. This salt was

known to the ancients, and is mentioned by Pliny under

the names of misy, gory, and calchantum. In commerce
it is usually denominated green vitriol or copperas. It

is not prepared by dissolving iron in sulphuric acid, but

by moistening the pyrites which are found native in

abundance, and exposing them to the open air. They are

slowly covered with a crust of sulphat of iron, which

is dissolved in water, and afterwards obtained in crys-

tals by evaporation. Sometimes the salt is found ready-

formed, either in a state of solution in water, or mixed

with decayed pyrites. In some cases it is found neces-

sary to roast the pyrites before they can be made to un-

dergo spontaneous decomposition. This is most proba-

bly owing to the compact state of the pyrites in these

cases, and the absent of aM uncomhined iron. Pvrites
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is in fact a supersulphuret of iron. The roasting re-

duces it to the state of a sulphuret, which decomposes

very readily.

Sulpliat of iron has a fine green colour. Its crystals

arc transparent rhomboidal prisms, the faces of which

»re rhombs with angles of 79 q 50' and 100° 10', inclined

to each other at angles of 98° 37' and 81° 23'. It has a

very strong styptic taste, and always reddens vegetable

blues. Its specific gravity is 1.8399. It is soluble in

about two parts of cold water, and in fths of its weight

of boiling water. It is insoluble in alcohol.

Vitriol, blue, or sulphat of copper. Sulphuric acid

dors not attack copper while cold, but at a boiling heat

part of the acid is decomposed, the copper is oxidized,

and combines with the remainder of the acid. But re-

course is seldom had to this process, as the sulphat of

copper is found native abundantly, dissolved in mineral

waters connected with copper-mines. From these waters

it is often obtained by evaporation; or it is formed by

burning native sulphuret of copper, or by moistening

that substance, and exposing it to the air. By either of

these methods the sulphur is acidified, and the sulphat

of copper formed. This salt appears to have been known

to the ancients. In commerce it is distinguished by the

name of blue vitriol, and sometimes by that of blue cop-

peras. It is, in fact, an oxysulphat. There are two

varieties of this salt known, namely, supersulphat, and

subsulpliat.

Vitriol, white, or sulphat of zinc. This salt, accord-

ing to tbe best accounts, was discovered at Rammelsberg

in Germany about 'be middle of the 16th century. Many
ascribe the invention to Julius duke of Brunswick.

Henkel and Newmann uvere the first chemists who proved

that it contained zinc; and Brandt first ascertained its

composition completely. It is generally formed for com-

mercial purposes from sulphureted zinc; or blende, as

it is called by mineralogists. This ore is roasted, which

converts the sulphur into an acid; it is then dissolved in

water, and concentrated so much, that on cooling it

crystallizes very rapidly, and forms a mass not unlike

loaf-sugar. This salt is usually called white vitriol. It

is almost always contaminated with iron, and oftea with

cupper and lead. Hence the yellow spots which are

visible on it, and hence also the reason that its solution

in water lets fall a dirty-brown sediment; a circumstance

verv much complained of by surgeons when they use

that solution in medicine. It may be easily purified by

dissolving it in water, and putting into the solution a

quantity of zinc-filings: taking care to Agitate it occa-

sionally. The zinc precipitates foreign metals, and

takes their place. The solution is then to be filtered, and

the sulphat of zinc may be obtained from it in crystals

by proper evaporation.

We have inserted these three articles under the vulgar

names in compliance with common prejudice. They are,

however, noticed under their proper heads, and we trust

tin- advancement of chemical knowledge will shortly

banish these barbarous terms.

VI PUS'a DANCE. See, Medicine.
VIVERRA, a genus of quadrupeds of the order of

fera\ The generic rhai i ter is, cutting-teeth six. sharp-

ish; canine teeth I mgue in some smooth, mothers
aculeated backwards: bodv <>f a lengthened form. This
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genus comprehends all the animals of the weesel kind,

which seem to be somewhat unnecessarily separated by

LiiinjBiis into two distinct genera, under the titles viverra

and mustela; in which latter genus the otters are also

included. In this particular Mr. Pennant seems to have

acted more judiciously than Linnaeus. We shall there-

fore follow his example, and unite the two genera, pre-

serving the otters distinct under the term Mustela,

which see.

The general character of the weesel tribe (of which

there is about 31 species) is, a certain slenderness and

length of body; with a sharpened visage, short legs, and,

in most species, a longish tail (though in some few it is

short).

1. Viverra ichneumon. The ichneumon is a species

of which there seem to be two distinct varieties; one of

which isa native of India, and the other of Africa. Both

agree in their general appearance, but the Egyptian

variety is considerably larger than the Indian, measur-

ing more than forty inches from the nose to the end of

the tail; whereas the Indian ichneumon scarcely exceeds

two-thirds of this length. Exclusive of size alone, the

Egyptian ichneumon is distinguished by having die tail

slightly tufted at the end, which the other has not; and

from this circumstance it is placed, in the Gmeliniau

edition of the Systema Naturse, as a distinct species.

The ichneumon is of a pale reddish-grey colour, each

hair being mottled with brown or dusky, so that the

whole appears speckled in the manner of the hair on some

of the larger baboons. The eyes are of a bright red or

flame-colour; the ears rounded, and almost maked;

the nose long and slender; the body rather thicker

than in most of this genus; and the tail is very thick

at the base, and thence gradually tapers almost to

a point; the legs are short; the hair on the whole animal

is hard and coarse, and it varies somewhat as to the

depth and cast of its colours in different individuals.

In India, but still more in Egypt, the ichneumon has

always been considered as one of the most useful and
estimable of animals; since it is an inveterate enemy
to serpents, rats, and other noxious creatures which
infest those regions. In India it attacks, with the

greatest eagerness and courage, that most dreadful rep-

tile the cobra de capello, or hooded snake, and easily de-

stroys it. It also diligently seeks for 'he eggs of croco-
diles; for which reason, as well as for its general useful-

ness in destroying all manner of troublesome reptiles, it

was held in such a high degree of veneration by the an-

cient Egyptians as to be regarded in the light of a minor
deity, one of those benevolent beings proceeding from the

parent of Mie universe. For the purposes above sp . .tied

it is still domesticated by the Indians andEgyptious, in the

same manner as the cat in Europe; and it has also the me-
rit of being easily tamed, and of performing all the ser-

vices of the cat with a still greater degree Of vigour and
alacrity. When in pursuit of prey, it sometimes spri iga

suddenly upon it with the greatest agility; and at other
times will glide along the ground like a serpent., without
raisingits body, till it arrives at a proper distance for its

intended attack. Like many other animals of this tribe
it is a most dangerous enemy to several creatures larger
than itself; over which it gains a read) victory, by fas-
tening itself upon them, and sucking their blood.

'

In a
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wild state, it is said principally to frequent the banks of

rivers; and in times of flood to approach the higher

grounds and inhabited places, in quest of prey. It is re-

ported to swim and dive occasionally, in the manner of

the otter, and to continue beneath the water for a great

length of time.

The ichneumon is found not only in various parts of

India, but in the Indian islands, as Ceylon and others.

It also occurs in many parts of Africa besides Egypt, as

in liarbary, and at the Cape of Good Hope, he. As it

is a native of warm countries, it is of course greatly in-

jured by a removal to the colder regions of Europe, and
generally falls a victim to the alteration of climate. See

Plate CXXXVT1I. Nat. Hist. fig. 418.

2. Viverra surikatta. The surikate is distinguished by
a long sharp-pointed nose, depressed head, and inflated

cheeks; the upperjaw is much longer than the lower, and
on its upper part is black; the eyes are also surrounded by

black; the ears are small and rounded; the tongue is ob-

long, blunt, and aculeated backwards; the length of the

animal, exclusive of the tail, is about a foot, and o'.' the

tail about eight inches; the legs are short; the claws on

the fore feet much exceed in length those of the hind feet.

The general colour of the surikate is a deep grey; the

tail is subferruginous, tipped with black. It is an inha-

bitant of the Cape of Good Hope, where it is called meer-
rat. It feeds on flesh, and preys on mice, and other

small animals. It commonly sits erect, in the manner
of a squirrel; and when pleased makes a rattling noise

with its tail, for which reason the Dutch inhabitants of

the Cape call it klapper-maus. It is also found in the

island of Java, where it is named surikatje by the Dutch,
on account of a peculiar acid scent, which it is said to

emit. It is an animal of a capricious disposition when
in a state of captivity. In having only four toes, it dif-

fers from most of this tribe.

3. Viverra nasua. The size of this animal is at least

equal to that of a cat. Its general colour is a cinereous

brown, or ash-colour, with a cast of reddish; the tail,

which is of very considerable length, is annulated with

distinct circles of black: its most remarkable character

is the long, flexible snout, somewhat truncated at the end.

By the assistance of this it turns up the earth, in the man-
ner of a hog, in quest of earth-worms, &c. Like the pole-

cat, it also preys on the smaller quadrupeds, birds, &c. It

is a native of South America, and seems to have been first

described by Marcgrave in his History of Brasil. There

is a particularity sometimes observable in this animal,

which seems worthy of notice, viz. a kind of prolonga-

tion of the skin at the back of the heel into several hor-

ny processes, of about a quarter of an inch in length:

these in some specimens are scarcely visible. The tongue

is marked on the upper part wr ith several furrows, so

disposed as to resemble the fibres of a leaf.

4. Viverra vulpecula. Coasse. This animal is about
the size of the polecat, measuring 18 inches from nose

to tail; the tail is long and full of hair: the whole animal
is of a deep or blackish chocolate-colour, but the tail is

sometimes mixed with white. It is a native of xMexico
and many other parts of America, and possesses the
power of emitting, when attacked or irritated, such pow
erfullj offensive effluvia, as, in most instances, effectu-

ally to discomfit and repel its pursuers.

5. Viverra striata. Striated wcesel. It has been ima.
gined, and not without a degree of probability, that this

animal is the female of viverra vulpecula, or coasse. Jt

is of the same size and general aspect, but is distinguish,

ed by five parallel longitudinal white stripes on the back'
the tail is very bushy or full of hair. In the different speci!
mens of this animal there is some slight variation observa-
ble in the proportion of the dorsal stripes, as well as in i|ie

colour fcf the tail, which is sometimes marked with a pair
of lateral white bands, and sometimes almost entirely

white. Its manners and horrible vapour, when irritated

per^ctly agree with the viverra vulpecula; and the same
description of this offensive quality may be applied to

this and some other species. If the accounts given of

this odious vapour are not aggravated by the abhorrent

recollection of those who have experienced its effects,

every other ill smell which nature can produce is surpas-

sed by the overpowering foetor of these extraordinary

quadrupeds. In consequence of the dreadful emanation,

the dogs are said to relinquish their pursuit, and the men
to fly with precipitation from the tainted spot; but if un-

fortunately the least particle of the fluid which the ani-

mal commonly discharges at this juncture, should happen

to light on the clothes of the hunter, he becomes a gene-

ral nuisance wherever he appears, and is obliged to di-

vest himself of his dress, and practise all the arts of ab-

lution, in order to be restored to the society of mankind.

To add to the history of these strange circumstances,

it is affirmed that the animal is sometimes tamed, and

rendered domestic; in which state it is pretended that it

never emits its pestilential vapour, unless greatly dis-

pleased or irritated: if this is the case, it ought surely to

be treated, as an eminent zoologist has well observed,

with the highest attention.

6. Viverra capensis. The Cape weesel, is one of the

larger animals of the genus, measuring two feet from

nose to tail, which is eight inches long. Its colour is a

cinereous grey above, and brownish black below; the two

colours being separated along the whole length of the

animal, from the base of the tail, by a stripe of black

and white; the ears are scarcely visible; the tail rather

thick; the legs short, and the head large; the snout short

and somewhat pointed; the body seems of a thicker form

than is usual in this genus.

This animal, when pursued, ejects a fetid liquid, ac-

companied by a smell as insufferable as that of some of

the American weesels or skunks, and productive of the

same effect.

7. Viverra civetta. Civet. The viverra civetta, com-

monly known by the name of the civet- cat, is a native of

several parts of Africa and India. The general length

of this animal, from nose to tail, is something more than

two feet, and the tail measures fourteen inches,

ground colour of the body is yellowish ash grey, marked

with large blackish, or dusky spots, disposed in longitu-

dinal rows on each side, and sometimes a tinge of ferru-

ginous appears intermixed: the hair is coarse, and along

the top of the back stands up, so as to form a sort of

mane: the head is of a lengthened or sharpish f>rm,

with short rounded ears; the eyes are of a bright sky-

blue; the tip of the nns<- black; the sides of the face,

chin, breast, legs, and fevt. are blaek: the remainder of

the face, and [
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lowish white; from each ear arc three black stripes,

terminating at Hie throal and shoulders; the tail is ge-

nerally black, but sometimes is marked with pale or

whitish spots on each side the base. It is an animal of

a wild disposition, and lives in the usual manner of others

of this genus, preying on birds, the smaller quadrupeds,

&c. It is remarkable for the production of the drug

called civet (sometimes erroneously confounded with

musk). This substance is a secretion formed in a large

double glandular receptacle, situated at some little dis-

tance beneath the tail, and which the animal empties

spontaneously. When the civet-cats are kept in a state

of confinement (as is usual with tin perfumers at Am-

sterdam ami others places), they are placed, from time to

tin, •, n strong wooden cages or receptacles, so constructed

as to prevent the creature from turning round and bit-

ine the person employed in collecting the se< reted sub-

stance; this operation is said to be generally performed

twice, a week, and is done by scraping out the civet

With a small spatula, or spoon. This substance is ot a

yellowish ((dour, and of the consistence of an unguent;

of an extremely strong and evm unpleasant odour

when fresh, so as sometimes to cause giddiness and head-

ache, but becomes more agreeable by keeping: the quan-

titv obtained each time amounts to about a dram.

Civet, though an article in the more ancient materia

medica, and though still employed by the, Oriental phy-

sicians, is with us chiefh used in perfumes. It has

a ven fragrant smell, and a subacrid taste; it unites

readiiy with oils, both expressed and distilled; in watery

or spirituous menstrua it does not dissolve, but impreg-

nates the fluids strongly with its odour. It may, how-

ever, be made to unite with, or be soluble in water, by

means of rubbing with mucilages. •

8. Viverra zibetha. Zibet. This, which was figured

as a variety bv Gesner, and more precisely descnmi-

naied by Buff'.n. seems to be considered by modern

naturalists as a distinct species. The zibet is chiefly

found in India and the Indian islands. Its general as-

pect is i he same with the former species, but its snout is

somewhat sharper, and its tail longer. In short, this

spenes mav be called the Indian, and the former the Af-

rican, civet-cat. In disposition and manners they both

seem to agree; as well as in the secretion of the perfume be-

fore described, which is collected in both animals in the

same manner.

9. Viverra g-netta. This genet is one of the most

beautiful animals of this genus. It is about the size ot

a very small cat, but is of a longer form, with a sharp-

pointed snout, upright cars, slightly pointed, and very

lone tail. Ihe colour of the genet is commonly a pale-

reddish grey, with a black or dusky line running along

the back, where the hair is rather longer than on the

other parts, and forms the appearance of a very slight

mane- along the sides of the body run several rows of

roundish black spots, which sometimes incline a little to

a squarish form; the muzzle is dusky; beneath each eye

is a white spot; the cheeks, sides of the neck, and the

limbs, are spotted in a proportionally smaller pattern

than the body, and the tail is atinulated with black.

The genet is an animal of a mild disposition, and easily

tamed.' In various parts nf th • Kast, as well as at Con-

itantinople, it is domesticated like the cat, and is said to be

equal, or superior, to that animal in clearing houses

from rats or mice. It is a cleanly animal, and has a

slight musky smell. It is a native of the western parts

of Asia, but is said likewise to occur in Spain, and even

occasionally in some parts of France.

10. Viverra fossa. The fossane appears to he so

nearly allied to the genet, that it might almost pass for

a variety of that animal. This animal is a native of

Madagascar, Guinea, Bengal, Cochinchina, and the

Philippine islands. It is said to be possessed of a conside-

rable fierceness, and to be with difficulty tamed. It de-

stroys poultry in the manner of the common weesel.

When young, it is said to be good food. Its size is that

of thegenet. See Plate CXXXVIIl. Nat. Hist. fig. 419.

11. Viverra caudivolvula. Prehensile weesel. This

animal, having a prehensile tail, is nineteen inches in

length from the nose to the tail, which is seventeen

inches long. The nose is short and dusky; the eyes

small; the ears short, broad, and flapping, and placed

at a great distance from each other; the head flat and

broad; the cheeks swelling out; the tongue very long;

the legs and thighs short and thick, with five toes to each

foot; claws large, slightly hooked, aud flesh-coloured.

Its colour yellow, shaded with dusky. A blackish or

dusky list runs down the back from head to tail, and a

similar one half way down the belly. Ibis animal is of

gentle manners, active and playful, and hangs by its tail

occasionally, in the manner of the prehensile-tailed

monkeys. It is supposed to be a native of Jamaica.

12. Viverra foina. The marten is an animal of a high-

ly elegant appearance. Its general length from nose to

tail, is about a foot and half, and the tail is ten inches

long. The marten is of a blackish tawny colour, with

a white throat; and the belly is of a dusky brown; the

tail is bushy, or full of hair, and of a darker colour than

the other parts; the ears are moderately large and round-

ed, and the eyes lively. This animal is a native of

most parts of Europe; inhabiting woods and fields, and
preying on birds and other small animals. If taken

) oung, it may be easily tamed, and even rendered do-
me ti. It breeds in tin hollows of trees, and brings
forth from three to five young. The skin is used as a
fur.

13. Viverra zihellina. The sable is greatly allied to

the mar. en in its appearance, but has a longer or shar-
per head, and more lengthened ears. Its general colour
is a deepgloss) brown; the hair being ash-coloured at

the roots and black at . he tips; the chin is cinereous, a, id

the edges of the ears yellowish. Its size is equal to that
of the marten; but, exclusive of other differences, a prin-
cipal one consists in the tail, which is much short in
proportion than hi the marten. The sable is an inhabi-
tant of the northern parts of Asia, and is an extremely
important article in the fur-trade. It principally lives

in holes under ground, especially under the roots of 1 1 < cs.

and sometimes, like the marten, forms its nest in the
hollows of trees. It is an arrive, lively animal, preying,
in the manner of the marten, on the smaller quadrui
birds, &c. Like the marten, it is also most lively during the
night, and sleeps much by day. In autumn the sable is

said to eat cranberries, whortles, &.c. It brings forth
early in the spring, and has from three to five young at

• a time. The chase of the sable, according to Mr. Per.



V1VERRA.

nant, was, during the more barbarous periods of t!ie

Russian empire, the principal task of the unhappy exiles

wh > were sent into Siberia, and who, as well as the sol-

diers sent there, were obliged to furnish, within a given
time, a certain quantity of furs; but as Siberia is now
become more populous, the sable have in a great mea-
sure quitted it, and have retired farther to the north and
east, into the desert, forests, and mountains.

Sables aremumbcred among the most valuable of furs.

From an abstract drawn up by the late Dr. Forster,

from Mullcr's account of its commercial history, it ap-

pears that the, price varies, from one to ten pounds ster-

ling and above. The blackest, and those which 'iave the

finest bloom or gloss, are reputed the best. The very

stance is recorded in Mr. Bewick's History of Quadru.
peds. During a severe storm, one of these animals was
tracked in the snow from the side of a rivulet to its lio| e
at some distance from it; as it was observed to have made
frequent trips, and as other marks were seen in the
snow, which could not easily be accounted for, it was
thought a matter worthy of more diligent enquiry id
hole was accordingly examined, the animal taken", and
eleven fine eels were discovered to be the fruits of itg

nocturnal excursions; the unusual marks in the snow
having been made by the motion of the eels while drag-
ged along in the animal's mouth. That the polecat, how.
ever, sometimes feeds in this manner, is, in reality, no
new observation; since Aldrovandus assures 119 that it

will occasionally take up its residence in the hollow banks
b<w,t are said to come from the environs of Nertchisk
and Yakutsk, and in this latter district thecountry about of rivulets, in order to lie in wait for, and prey
the river Ud sometimes affords sables of which a single fish. The polecat is also delighted with milk, and will

fur is sold at the rate of sixty or seventy rubles, or

twelve or fourteen pounds sterling, Sometimes the furs

of sables are fraudulently dyed, and otherwise prepared,

in order to give them a more intense colour, but these

are very inferior to the fine natural ones, and are dis-

tinguishable by a kind of withered or dull appearance of
the hair itself when accurately inspected.

The sable occurs in North America, as well as in Asia;

the American sables are said to be chiefly of a chesnut-

colour, and more glossy, but coarser, than the Siberian

sables. It is necessary to observe, that the sable varies

in its cast of colour at different seasons and in different

districts; instances have been known, though rarely, of

its being found perfectly white.

14. Viverra putori us. The polecat is one of the most
remarkable European species of the weescl tribe. Its

colour is an extremely deep blackish-brown, with a taw-

ny cast, slightly intermixed; the ears are edged with

white, and the space round the muzzle is also whitish.

The general length of this animal is seventeen inches,

exclusive of the tail, which measures about six inches.

The polecat is found in most parts of Europe, as well in

some of the Asiatic regions, as in Siberia, where it is

said to be generally found with the rump of a whitish or

yellowish tinge, surrounded with black.

The polecat commonly forms itself a subterraneous

retreat, sometimes beneath the roots of large trees, and
sometimes under hay-ricks, and in barns. It preys in-

discriminately on the smaller animals, and is vmy de-

structive to poultry; it is also, like the ferret, a cruel

enemy to rabbits, which it destroys by sucking their

blood, instead of tearing them immediately in pieces. It

steals into barns, pigeon houses, &c. where it occasion-

ally makes great havock; biting off the heads of fowls

and pigeons, and then carrying them away to its retreat;

and sometimes it carries off the heads alone. During
the summer, however, it principally frequents rabbit-

warrens, or the hollow trunks of trees, &e. &c. and
prowls about in quest of young birds, rats, field-mice,

&c. According to the count de Buffon, a single family

of polecats is sufficient to destroy a whole warren of rab-

bits; and he observes, that this would be a simple method
of diminishing the number of rabbits where they are too

abundant. In Spain the ferret is said to have been for-

merly introduced for a similar purpose. The polecat^

also preys occasionally on fish, of which a curious in-*

visit the dairy, in order to indulge in this article.

has Lven known to attack bee-hives in the winter sea.
son, and to feed on the honey. The spring is the season
in which it breeds; the female producing three or four at
a birth, which sac is said to suckle but a short time ac-
customing them early to suck the blood of the animali
which she brings to them, as well a3 eggs, &e.
The polecat has been known to breed with the ferret-

and it is said to be a practice with warreners, who keep
these animals, to procure a mixed breed from time to
time, which are of a colour between the ferret and tha
polecat, or of a dingy yellowish brown.
The polecat is a strong and active creature, and will

spring with the greatest vigour and celerity whenpiepar-
ing to attack his prey, or to escape from pursuit, at which
time it arches its back considerably, in order to assist its

effort It is of a smell proverbially fetid, being furnish-

ed, like several others of the weesel tribe, with certain

receptacles which secrete a thickish fluid of a peculiarly
strong and offensive odour. The fur, however, is beauti-

ful, and the skin, win n properly dressed, is numbered
among the commercial furs, and used for tippets and other

articles of dress. It is added by Aldrovandus, that the

furriers endeavour to obtain skins taken from such ani-

mals as have been killed during the winter, as being far

less fetid than those killed in the spring and summer.
15. Viverra fero. Ferret. Of similar manners to the

polecat is the ferret, the natural history of which has been

so well detailed by the count de Buffon, that it is scarce-

ly possible to add any thing material to that elegant au-

thor's description. The ferret in general form resembles

the polecat, but is a smaller animal; its usual length being

about fourteen inches, exclussive of the tail, which is

about five. Linnaeus, in the twelfth edition of the System!
Naturae, seems to entertain a doubt wheterit is truly dis-

tinct from the polecal; it is, however, a native of Africa,

and not of Europe, and supports with difficulty the cold

of an European winter; whereas the polecat is found not

only in the temperate, but also in the colder parts of the

European regions; to which may be added, that exclusive

of its smaller size, it is of a more slender shape, and the

snout is sharper in proportion than in the former animal.

The ferret is used for rabbit-hunting i ti preference to the

polecat, because it is more easily tamed; but it is neces-

sary to keep it in a warm box, with wool. r»r some other

substance, in which it may imbed itself. It sleeps almost
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continually, and when awake, immediately begins to search

about for food: it is usually fed with bread and milk; but

its favourite food is the blood of the smaller animals. It

is by nature an enemy to the rabbit; and it is affirmed by
Bnffon, that whenever a dead ralibit is presented for the

first time to a young ferret, he flies upon it in an instant,

and bites it with great fury; but if it is alive, he seizes it

by the throat, and sucks its blood. "When let into the

burrows of rabbi's, (he ferret is always muzzled, that it

may not kill the rabbits in their holes, but only drive

Diem out, in order to be caught in the nets. If the fer-

ret is put in without a muzzle, or happens to disengage

himself from it, he is often lost; for after sucking the

blood of the rabbit, he falls asleep, and cannot be regain-

ed, except sometimes by smoking the hole, in order to

oMige him to come out; but as this is a practice which
does not always succeed, it continues to lead a rapacious

and solitary life in the warren, as long as the summer
iont

i

niics, and perishes by the cold of the winter.

We arc told by Strabo that the ferret was brought into

Spain from Africa; and it is supposed that this was done
in order to tree, that country from the vast number of

rabbits with which it was over-run; and from Spain it

was gradually introduced into other European countries.

The ferret is an animal of an irascible nature, and, when
irritated, his odour, which is at all times disagreeable, be-

comes far more so than usual. The general colour of

the ferret is a very pale yellowish-brown, or cream-co-
lour; and the eyes are of a bright and lively red.

16. Viverra vulgaris. The common weesel, is one of

the smallest species in this numerous tribe ofquadrupeds.
Its general length is about seven inches, exclusive of the

tail, which measnres near two inches and a half. Its co-
lour is a pale reddish, or yellowish-brown, and beneath it

is entirely white; but below the corners of the mouthy on
each side, is a brown spot, the cars are small and round-
ed, and the eyes are black. This little animal is posses-

sed of a considerable degree of elegance in its aspect, and
its motions are light and easy; but it has the same un-
pleasant smell with the stoat, and some other species. It

is an inhabitant of the cavities under the roots of trees,

as well as of banks near rivulets, &c. from which it oc-

casionally sallies out in quest of birds, field-mice, &c.
It even attacks young rabbits, and other animals of far

superior size to itself; but its chief prey, at least in this

country, seems to be the field-mouse, of which it destroys
great multitudes. From the extreme flexibility of its

body, and its wonderful activity, it readily ascends the
sides of walls, and by this means pursues its prey into the
most distant retirements: and is a frequent inhabitant of
barns and granaries. The weesel produces four or five

young at a time; preparing for them a bed of moss, grass,
*cc. An instance is given by the count de Button of a
vreesel's nest being found in the carcase of a wolf, which
had been hung up near a wood; the nest was made in the
cavity of the thorax. The count de BufTon, in his first

description of the weesel, affirmed that it was a perfectly
Untameable animal; but he afterwards received very au-
thentic accounts of weesels which had been so completely
tamed as to exhibit every mark of attachment to their be-
nefactors, and to be as familiar as a cat or lap-dog. An
account of this kind is given by one of his correspondents
in the seventh supplemental volume of Ii is Natural ilisto-

Jroa* in. ius

vy, which amply confirms the truth of this; and among
other curious particulars, it is observed, that when asleep,

the muscles of this little animal are in a state of extreme

flaccidity, so that it may be taken up by the head, and

swung backwards and forwards, in the manner of a pen-

dulum, several times, before it wakes.

17. Viverra erminea. Stoat. This animal much re-

sembles the weesel in its general appearance, as well as

in colour, but is considerably larger; the body, exclusive

at the tail; measuring ten inches, and the tail five and a

half; the tip of the tail is also constantly black, whatever

may be the gradation or cast of colour on the body; for

the stoat, in the northern regions, becomes milk-white

during the winter, in which state it is commonly called

the ermine. It is sometimes found of this colour in our
own country; and instances are not very uncommon in

which it appears parti-coloured, or white in some parts and
brown in others, the change of colour having not been
completed. Its smell is strong and unpleasant. The stoat

is similar in its manners to the weesel, living in hollows

under the roots of trees, in banks near rivulets, &c. and
preying on all manner of smaller animals, as well as on
rabbits, &c. It does not, however, like the weesel, visit

houses, but confines itself to the fields. It is an inhabi-

tant both of the northern part of Europe and of Asia. It

occurs in Kamtschaka and the Rurile isles. It is also

said to be found in several parts of North America.
In Norway and in Siberia the skinsjareajgreat article of

commerce; most of the ermines or white stoat-skins being
brought thence. In Siberia the stoat is said to be found
in the birch forests, but not in the pine forests; and the

skins are sold on the spot, according to Mr. Pennant, at

from two to three pounds sterling per hundred. The ani-

mals are either taken in traps or shot with blunt arrows.
18. Viverra maculata. Spotted weesel. This, which

is described in governor Phillips's Voyage to Botany
Bay, is said to be of the size of a large polecat, measur-
ing 18 inches from nose to tail, and the tail nearly as
much; and the visage is of a pointed shape. The coloul*
is said to be black, marked all over, the tail not except-
ed, with irregular blotches of white; the tail is represent-
ed as thin, and gradually tapering to the end; the whis-
kers very long, and the general appearance of the animal
such as to resemble the viverrinc opossum in most par^
ticulars, except in the appearance of the tail.

VIVIPAROUS, in natural history, an epithet applied
to such animals as bring forth their young alive and per-
fect, in contradistinction to those that lay eggs, whicU
are called oviparous animals.

VOID and voidable, in the law. Some things are
absolutely void, and others only voidable. A thing is
void which is done against law at the very time of doing
it, and no person shall be bound by such an act; but a
thing is only voidable which is done by a person who
ought not to have done it, but who, nevertheless, cannot
avoid it himself after it is done; though it may be by
some act in law made void by hie heir, etc. a Li!. Abr
807.

VOLCANO, in natural history, a bringing mountain
pr one that occasionally vomits forth fire, flame, ashes'
cinders, ccc. Volcanoes are peculiar to no climate, and
have no necessary connection with any Qther*mountaius
but seem to have some with the sea, being generally, ii
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its neighbourhood; they frequently throw out matters

which belong to the sea, as the relics of fishes, sea-weed,

and sometimes sea water itself. Sir William Hamilton
observes in the Phil. Trans, for 1776, that "the opera-

tions of Vesuvius are very capricious and uncertain, ex-

cept that the smoke increases considerably and constant*

]y when the sea is agitated, and the wind blows from tiiat

quarter. Volcanic mountains are of ail heights; some,
as that of Tanna, so low as 450 feet; Vesuvius is 3600
feet high; and Etna, 1 1000. They in general form lofty

spires; and the volcano itself is internally shaped like an
inverted cone, placed on a broader basis. This cone is

called the crater, or bowl, and through it the lava gene-
rally passes, though sometimes it bursts through the sides,

and eun proceeds occasionally from the bottom of the
mountain. Sometimes the crater falls in, and is effaced;

»om« ti ties, in extinguished volcanoes, itis filled with water.

Submarine volcanoes have been observed, and from these

Some islands have derived their origin. Volcanic fires

tkiKing place at the bottom of the ocean, would frequently,

by the expansive force of the steams which are genera-

ted, elevate those parts which were once at the bottom of

the deep, and overflow those which were habitable earth.

It is conjectured, that subterraneous convulsions operated
more powerfully in the early ages of the World than at

any later period; and indeed such an hypothesis is sup-

ported by the most probable reasoning, since we may
well conceive that at the first consolidation of the earth,

much heterogeneous matter would be included in the dif-

ferent masses, which might produce more frequent fer-

mentations than at any after periods, when these have
been, if we may so express it, purged off by frequent

eruptions, and in many parts, perhaps, rectified and as-

similated by slow and secret professes in the bowels of

the earth. But history w;;s not cultivated till a very
late period, and the most eventful ages of nature have
passed unrecorded.

The force of subterraneous fires, or rather of the steam
which is generated by them, is so great, that considera-

ble rocks have been projected by Vesuvius to the distance

of eight miles. A stone was once thrown from the cra-

ter of that volcano twelve miles, and fell upon the mar-
quis of Lauro's house at Nola, which it set on fire. One
also, which measured twelve feet in height and forty-five

in circumference, was carried, in 1767, by the projectile

force of the steam, a quarter of a mile from the crater.

In an eruption of Etna, a stone, fifteen feet long, was
ejected from the crater to the distance of a mile, and bu-

ried itself eight feet deep in the ground.

A volcano broke forth in Peru in 1600, accompanied

with an earthquake, and the sand and ashes which were

ejected covered the fields ninety miles one way, and one

h ndrcd and twenty another. Dreadful thunders and

lightning were heard and seen for upwards of ninety miles

r>mnd Araquapa during this eruption, which seemed to

d note some connection between the electric matter and
these volcanic fires; and this fact is strongly confirmed
by the very accurate observations of sir William Hamil-
ton, which we shall afterwards have occasion to notice

more at large.

Both the inside of the crater and the base of many vol-

C«n es, consists of lava, either entire or decomposed,
nearly as low as the level of the seaj but they finally rest

either on granite, as in Peru, or shistus, as the extinguish-
ed volcanoes of Hesse and Bohemia, or on limestone, as
those of Silesia, mount Vesuvius, &r. No ore is found
in these mountains, except that of iron, of which lava

contains from twenty to twenty five parts in the hundred,
and some detached fragments of the ores of c< pper, an-

timony, and arsenic. Vesuvius ejected, from the year
X779 to 1783, 309,658,161 cubic feet of matter of dif-

ferent kinds; we must therefore conclude the seat of these

fires to be several miles below the level of the sea; and
as iron makes from one- fourth to one-fifth of these ejec-

tions, we may infer that the internal parts of the earth
abound much in this metal.

The origin of these subterraneous fires'is not easily ex-

plained. Iron filings mixed with powdered sulphur, and
the whole moistened with water into a paste, will swell,

become hot, and if the quantity is considerable, w ill

throw out a blue flame, it is a mixture of this kind
which, is used for making an artificial earthquake; ftp

such a quantity of inflammable gas is produced during
the fermentation, that if the mass is buried in the earth,

the gas will force a passage for its escape, and exhibit, oa
a small scale, the phenomena of an earthquake. M. Le-
mery seems to have been the first person who illustrated,

in this manner, the origin of volcanic fires and earth-

quakes. He mixed twenty-five pounds of iron-filings

with an equal weight of sulphur, and having made them
into a paste, with the addition of water, he put them in-

to a pot, covered them with a cloth, and buried them a
foot under ground. In about eight or nine hours time

the earth swelled, became warm, and cracked, and hot

sulphureous vapours were perceived. Now large beds

of martial pyrites, suiphuret of iron, are known to exist

in different parts of the earth; the only difficulty which at-

tends this explanation of the origin of volcanoes, as well

as of earthquakes, is, that the presence of air is in gene-

ral necessary for the production of actual flame. It is

well known, however, that suiphuret of iron, when moist-

ened, acquires heat; and if we suppose it to have been in

contact with black wad and petroleum, we ruay suppose

the flame to arise, as we see it produced by art, from the

desiccation of the former substance, and its mixture with

mineral oil. Many minerals, when heated, afford oxy-

gen gas, a very small quantity of which is sufficient to

produce flame; this flame, once produced, may be sup-

ported from other ores, and the combustion be maintain-

ed by the presence of bituminous shistus, bitumero, nl

coal. Marl, shistus, horn-stone, schorl, with a furtl r

addition of iron, are the true sources of lava, it seems,

however, after all, difficult to conceive that such exten-

sive and intense fires should be maintained without e

access of considerable, quantities of air: that fluid n y
therefore be possibly supplied by a communication with

some extensive caverns, which may themselves receive it

by openings at the distance of many miles from the cra-

ter of the volcano. It does not seem improbable that

the volcanoes, which now burn, may have a communica-

tion with the cavities and craters of extinguished volca-

noes, and thence derive a supply of air sufficient to ac-

count for the inflammation of large beds of pyrites and

bituminous matters. M. Buffon supposes, that the seat of

volcanic fires is situated but a very little way below the

bed of the mountains; but it appears more probable, that
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it is in general many miles below the surface of the earth,

for tin; quantity of matter discharged from Etna alone

is supposed, on a moderate calculation, to exceed twenty

times the original hulk of the mountain, and therefore

could no hive been derived from its contents alone, hut

mus' come from the deeper recesses of the earth.

M. Condamine asserts, that all the mountains in the

neighbourhood of Naples exhibit undoubted marks of a

Volcanic origin. He says he could trace the lava, and

other productions of subterraneous fire, from Naples to

{be very gates of Rome, pervading the whole soil, some-

times pure and sometimes differently combined. " Where-

vci I see," says he, " on an elevated plain, a circular

bason, surrounded with calcined rocks, I am not de-

ceived by the verdure of the adjacent fields; I can dis-

cover, beneath the snow itself, the traces of an extin-

guish, d fiie. It' there is a breach in the circle, I usually

find out, by following the declivity of the ground, the

traces of a rivulet, or the bed of a torrent, which seems

as it it was hollowed in the rock, and this rock appears

frequently lo he pure lava. If the circumference of the

basen has no breach, the rain and spring waters, which

are collected there, generally form a lake in the very

mouth of the volcano." The Appenines, as well as the

Cordilleras of Peru and Chili, he supposes tohave been

a chain of volcanoes. The chain, in both instances, is

interrupted, and many of the fires either extinguished or

smothered, but many remain still actually burning. This

intelligent author is, however, far from attributing to all

mountains tin same origin; and adds, that in that part

of the Alps, which ho travelled over, he could observe no

such appearances.

The traces of volcanoes have been observed in Ireland

by Mr. Whitehurst. Though no visible crater is re-

maining between Port Rush Strand and Ballycastle

eastward, yet, he observes, that whole space, about

twenty English miles, is one continued mass of lava.

The cliffs, he says, are truly stupendous, and bear every

possible murk of having been originally liquid fire. The
elevation of that, at the foot of which the Giant's Cause-

way is situated, he presumes cannot he less than five or

six hundred feet perpendicular above the level of the

Atlantic ocean, and yet composed entirely of lava; the

same appearances extend towards the south upwards of

twenty miles.

The most remarkable volcanoes in Europe are Etna
and Vesuvius; and as these are not too far distant, we
have the most accurate descriptions of them from travel-

lers -)f the first talents and reputation.

Etna, which is the most striking object in Sicily, and
indeed one of the most magnificent productions of nature,

rises from an immense base; and mounts equall) on
all s.les to its summit. The ascent on each side is coin

I at about thirty miles, and the circumference of its

. at one hundred and thirty-three; but as it has never

been measured with any great degree of accuracy, its

is arc but imperfectly known.
The whole mountain is divided into three distinct re-

gi'nis, < -ailed La Region Culta, or Piedmontesc, the fer-

tile region; La Regiona Sylvosa, or Nemorosa, the

i; and La Regiona Dcserfa, or Scoperta,
the barren region. These differ as materially both in

climate and production as the three zones of the earth,

and perhaps with equal propriety might have been stylet!

the torrid, the temperate, and the frigid zone.

The first region of Etna surrounds the base of the

mountain, and constitutes the most fertile country in the

world on all sides of if * > the extent of fourteen or fif-

teen miles, where the woody region begins. It is com-
posed almost entirely of lava, which, in time, becomes

the most fertile of all soils; but the roads, which are en-

tirely over old lavas, now converted into or .hards, vine-

yards, and corn-fields, are execrable. The lavas, which

form tiiis region, arise from a number of beautiful little

mountains, ever,) where scattered over the immense de-

clivities of Etna. These are all either of a conical or
hemispherical fig ire, and are in general covered with

beautiful trees, and the mast luxurious verdure. The
formation ol them is owing to the internal fires of Etna,
which, raging for a vent, at so vast distance from the

great crater, that it cannot possibly be carried to the

height of twelve or thirteen thousand feet, which is pro-

bably the height of the summit of Etna, must necessa-

rily be discharged at some other orifice. After shaking
the mountain, and its neighbourhood, for some tune, at

length the fire bursts open its side, and this is called, an
eruption. At first it emits only a thick smoke and showers
of ashes. These are followed by red-hot stones, and
rocks of a great size, which are thrown to an immense
height in the air. These stones, together with the quan-
tities of ashes discharged at the same time, form those
mountains, which cover all the declivities of Etna. The
size of them is in proportion to the duration of the erup-
tion. When it continues a considerable time, it some-
times forms an elevation of one thousand feet in perpen-
dicular height, which at its base is seven or eight miles
in circumference.

After the formation of the new mountain, the lava
commonly bursts out from its lower side, and, sweeping
every thing before it, is generally terminated by the sea.
Sometimes it issues from the side of the mountain, with-
out these attending circumstances, which is commonly
the case with the eruptions of Vesuvius; in which the ele-
vation being so much smaller, the melted matter is car-
ried up into the crater where it is dislodged without
forming any new mountain, but only adding to the height
of the old one; till at length the lava, rising near the
summit, bursts the side of the crater. But Etna bein°-
upon a much larger scale, one crater is not sufficient to
give vent to such immense oceans of liquid fire.

Many striking remains of the great eruption in 1669
are still to be seen, and will long continue as memorials
of that dreadful event which overwhelmed Catania. »nd
all the adjacent country. Tremendous earthquakes shook
the island, and subterraneous hellowings were heard in
the mountain. During some weeks, the sun ceased to
appear, and the day seemed changed into night.
relli, who was a witness to these terrible phenomena
Bays, that at length a rent, twelve miles in length, was
opened in the mountain, in some places of which, when
the\ threw down su>nes,they could not hear them reach
the bottom. Burning rocks. sixt\ palms in length, v
thrown to the distance of a mile, and lesser stones were
carried three miles. After the moat violent utrue
and a shaking of the whole island, an ira nense torrent of
lava gushed lrom the rent, and sprung up into the air
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to the height of 9ixty palms, whence it poured down the

mountain, and overwhelmed every object in its way in

one promiscuous ruin.

This destructive torrent, which burst from the side of

Etna, at a place called Ricini, rushed impetuously against

the beautiful mountain of Montpelieri, and pierced into

the ground to a considerable depth; then dividing and

surrounding the mountain, it united again on the south

side and poured desolation upon the adjacent country.

The progress of the torrent was at first at the rate of

seven miles a day, but it afterwards took four days to

travel sixteen: wherever it directed its course, the whole

appearance of nature was changed, several hills were

formed in places which were formerly valleys, and a

large lake was so entirely filled up by the melted mass, as

not to leave a vestige remaining. In its course it de-

scended upon a vineyard, belonging to a convent of Je-

suits, which was formed upon an ancient, and probably

a very thin, layer of lava, with a number of caverns and

crevices under it. The liquid mass entering into these

excavations soon filled them up, and by degrees bore up

the vineyard, which in a short time, to the great astonish-

ment of the spectators, began to move away, and was

carried by the torrent to a considerable distance. In

1770 some remains of this vineyard were still to be seen,

but the greater part of it was entirely destroyed.

After destroying several convents, churches, and vil-

lages, this fiery current directed its course to Catania,

where it poured impetuously over the ramparts, which

are near sixty feet in height, and covered up five of its

bastions, with the intervening curtains. After laying

waste a great part of this beautiful city, and entirely

destroying several valuable remains of antiquity, its

further progress was stopped by the ocean, over whose

banks it poured its destructive current. In its course

from the rent in the mountain, till its arrival in the sea,

it is said to have totally destroyed the property of near

thirty thousand persons. Twenty-four years after the

fatal eruption of 1669, a violent earthquake, which ex-

tended along all the eastern coast, and destroyed in one

hour more than sixty thousand persons, overthrew the

remaining buildings of Catania, and buried a very con-

siderable number of its inhabitants under the ruins of

their houses and churches.

The celebrated bishop Berkeley has described an

eruption of mount Vesuvius, of which he was a witness

in the year 1717, and the reader will find his narrative

in the first volume of Dr. Goldsmith's History of the

Earth and Animated Nature, p. 94. But the most com-

plete and philosophical occount of this formidable phe-

nomenon, a volcanic explosion, is that with which sir

William Hamilton has favoured the public, in describing

the dreadful eruption of that mountain in 1794, and this

we shall endeavour to give, as nearly as possible, in his

own words.

Sir William begins his narrative with remarking that

the frequent slight eruptions of lava for some years past

had issued from near the summit, and ran in small chan-

nels in different directions down the flanks of the moun-

tain, and from running in covered channels, had often

an appearance as if they came immediately out of the

aides of Vesuvius, but such lavas had not sufficient force

?o reach the cultivated parts at the foot of the mountain.

In the year 1779, the whole quantity of the lava in fusioi
having been at once thrown up with violence out of tlia

crater of Vesuvius, and a great part of it falling, and
cooling on its cone, added much to the solidity ot the
walls of this huge natural chimney, and had not of late

years allowed of a sufficient discharge of lava to calm
that fermentation, which by the subterraneous noises heard
at times, and by the explosions of scoriae and ashes, wag
known to exist within the bowels of the volcano. The
eruptions, therefore, of late years, before this last, wore
simply from the lava having boiled over the crater, the
sides being sufficiently strong to confine it, and oblige it

to rise and overflow. The mountain had been remark-
ably quiet for seven months before the late eruption, nor
did the usual vapour issue from its crater, but at timeg

it emitted small clouds of smoke that floated in the air

in the shape of little trees. It was remarked by father

Antonio di Petrizzi, a Capuchin friar, (who printed an
account of the late eruption,) from his convent close to

the unfortunate town of Torre del Greco, that for some
days preceding this eruption, a thick vapour was seen
to surround the mountain, about a quarter of a mile be-

neath its crater, and it was observed by him and others

at the same time that both the sun and the moon had of-

ten an unusual reddish castl

The water of the great fountain at Torre del Greco
began to decrease some days before the eruption, so that

the wheels of a corn-mill, wrought by that water, moved
very slowly; it was necessary in all the other wells of

the town and its neighbourhood to lengthen the ropes

daily, in order to reach the water; and some of the wells

became quite dry. Although most of the inhabitants

were sensible of this phenomenon, not one of them seems
to have been sensible of the true cause. Eight days also

before the eruption, a man and two boys being in a vine-

yard above Torre del Greco (and precisely on the spot

where one of the new mouths opened, whence the prin-

cipal current of lava that destroyed the town issued),

were much alarmed by a sudden puff of smoke which

issued from the earth close to them, and was attended

with a slight explosion.

Had this circumstance, with that of the subterraneous

noises heard at Resina for two days before the eruption

(with the additional one of the decrease of water in tht

wells), been communicated at the time, it would have

required no great foresight to have been certain that ai

eruption of the volcano was near at hand, and that its

force was directed particularly towards that part of th*

mountain.

On the 12th of June 1794, in the morning, there wag

a violent fall of rain, and soon after the inhabitants of

Resina, situated directly over the ancient town of Her-

culaneum, were sensible of a rumbling subterraneous

noise which was not heard at Naples.

From the month of January to the month of May, the

atmosphere had been generally calm, and there was con-

tinued dry weather. In the month of May there was a

little rain, but the weather was unusually sultry. For

gome days preceding the eruption, the duke della Torre,

a learned an I ingenious nobleman, who published two

letters upon the subject of the eruption, observed by his

electrometers, that the atmosphere was charged with an
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excess of the electric fluid, and thus it continued for se-

veral days during the eruption.

About eleven o'clock on the night of the 12th of June,

the inhabitants of Naples were all sensible of a violent

shock of an earthquake; the undulatory motion was evi-

dently from east to west, and appeared to have lasted

near half a minute. The sky, which had been quite

clear, was soon after covered with black clouds. The
inhabitants of the towns and villages* which are very

numerous at the foot of Vesuvius, felt this earthquake

still more sensibly, and say, that the shock at first was
from the bottom upwards, after which followed the un-

dulation from east to west. This earthquake extended

all over the Campagna Felice; and the royal palace at

Caserta, which is fifteen miles from Naples, and one of

the most magnificent and solid buildings in Europe (the

walls being eighteen feet thick), was shaken in such a

manner as to cause great alarm, and all the chamber
bells rang. It was also much felt at Beneventum, about
thirty miles from Naples; arid at Ariano in Puglia, which
is at a much greater distance; both these towns, indeed,

nave been often afflicted with earthquakes.

On Sunday the 1 5th of June, soon after ten o'clock

at night, another shock of an earthquake was felt at Na-
' pies, but did not appear to be quite so violent as that of

the 12th, nor did it last so long; at the same moment a
fountain of bright fire, attended with a very black smoke
and a loud report, was seen to issue, and to rise to a
great height, from about the middle of the cone of Ve-
suvius. Soon after another of the same kind broke out

at some little distance lower down; then, as is supposed,
by the blowing up of a covered channel full of red-hot

lava, it had the appearance as if the lava had taken its

course directly up the steep cone of the volcano. Fresh
fountains succeeded one another hastily, and all in a di-

rect line, tending, for abont a mile and a half, down to-

wards the towns of Resina and Torre del Greco. Sir

William Hamilton could count fifteen of them, out be-

lieves there were others obscured by the smoke* It seems
probable, that all these fountains of fire, from their be-

ing in such an exact line, proceeded from one and the

same long fissure down the flanks of the mountain, and
that the lava and other volcanic matter forced its way
out of the widest parts of the crack, and formed there

the little mountains and craters that will be described in

their proper place. It is impossible that any words can
give an idea of the blazing scene, or of the horrid noises

that attended this great operation of nature. It was a
mixture of the loudest thunder, with incessant reports,

like, those from a uumerous heavy artillery, accompani-
ed by a continued hollow murmur, like that of the roar-

ing of the ocean during a violent storm; and, added to

these was another blowing noise, like that of the ascend-
ing of a large flight of sky-rockets, or rather like that

which is produced by the action of the enormous bellows
on the furnace of the Carron iron foundary in Scotland.
The frequent falling of the huge stones and scoriae, which
were thrown up to an incredible height from some iff the
new mouths, (one of which, having been since measured
by the abbt Tata, was found to be ten feet high, and
thirty-five in circumference), contributed undoubtedly
to the concussion of the earth and air. As the lava did
tot appear to have yet a sufficient vent, and it was now

evident that the earthquakes already felt had been occa-

sioned by the air and fiery matter confined within tin

bowels of the mountain, and probably at no small depth,

considering the extent of those earthquakes, Sir William
recommended to the company that was with him, who
began to be much alarmed, rather to go and view tha

mountain at some greater distance, and in the open air,

than to remain in the house, which was on the sea-side,

and in the part of Naples which is nearest and most ex-

posed to Vesuvius. They accordingly proceeded to Po-
siiippo, and viewed the conflagration, now become still

more considerable, from the sea-side under that moun-
tain; but whether from the eruption having increased,

or from the loud reports of the volcanic explosions being
repeated by the mountain behind them, the noise was
much louder and more alarming than that they had
heard in their first position, at least a mile nearer to

Vosuvius. After some time, about two o'clock in the

morning of the 16th, it was observed that the lavas ran
in abundance, freely, and with great velocity, having
made a considerable progress towards Resina, the town
which it first threatened, and that the fiery vapours
which had been confined had now free vent through ma-
ny parts of a crack of more than a mile and a half in
length, as was evident from the quantity of inflamed mat-
ter and black smoke, which continued to issue from the
new mouths. Our author therefore concluded that at
Naples all danger from earthquakes, which had been
his greatest apprehension, was totally removed, and he
returned to his former station at St. Lucia near chat city.

During all this time there was not the smallest ap-
pearance of fire or smoke from the crater on the sum-
mit of Vesuvius; but the black smoke and ashes issuing
continually from so many new mouths or craters, form-
ed an enormous and dense body of clouds over the whole
mountain, and began to give signs of being replete with,
the electric fluid, by exhibiting flashes of that sort of
zig-zag lightning, which in the volcanic language of tha
country is called ferilli, and which is the constant atten-
dant on the most violent eruptions.

Sir William Hamilton proceeds to remark, that dur-
ing a thirty years residence at Naples, and during
which time he had been witness to many eruptions of
Vesuvius, he never before saw the cloud ofsmoke replete
with the electric fire, except in the two great eruptions
of 1767, and in that of 1779. The electric fire, in the
year 1779, which played constantly within the enormous
black cloud over the crater of Vesuvius, and seldom
quitted it, was exactly similar to that which is produced,
on a very small scale, by the conductor of an electrical
machine communicating with an insulated plate of glass,
thinly spread over with metallic fillings, &c, when the
electric matter continues to play over it in zig-zag lines
without quitting the surface. He was not sensible of
any noise attending that operation in 1779; whereas the
discharge of the electrical matter from the volcanic
clouds during this eruption, and particularly on the se-
cond and third days, caused explosions like'those of the
loudest thunder; and indeed the storms raised evidently
by the sole power of the volcano, resembled in ever re-
spect all other thunder-storms the lightning falling, ani
destroying every thing in its course. The house of h«
marquis of Berio at St. Jurio, situated at the foot ef
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Vesuvius, during one of these volcanic storms was struck

with lightning, which having shattered many doors and
windows, and damaged the furniture, left tor some time

a strong smellof sulphur in the rooms it passed through.

Out of these gigantic volcanic clouds, besides the light-

ning, the author adds, he had. with many others, both

during this eruption, and in 1779, seen balls of fire issue,

ami some of a considerable magnitude, which bursting

in the air, produced nearlv the same effect as that from
the air-balloons in fireworks; the electric fire, as it came
out, having the appearance of the serpents with which
those firework-balloons are often filled. The day on

which Naples was in the greatest danger from' the vol-

canic clouds, two small bails of fire, joined together by
a small link like a chain-shot, fell close to his casino at

Posilippo; they separated, and one fell in the vineyard

above the house, and the other in the sea, so close to it

that he heard the splash in the water. The abbe Tata,

in his printed account of this eruption, mentions an en-

ormous ball of this kind which Hew out of the crater of

Vesuvius while he was standing on the edge of it, and
which burst in the air at some distance from the moun-
tain, soon after which he heard a noise like the fall of a

numberof stones, or of a heavy shower of bail.

About four o'clock in the morning of the 16th, the

crater of Vesuvius began to show signs of being open, by

some black smoke issuing out of it; and at day-break
another body of smoke, tinged with red, issued from an

opening near the crater. On the other side of the moun-

tain, and opposite the town of Ottaiano, it became evi-

dent that a new mouth had opened, from which a consid-

erable stream of lava issued, and ran with great veloci-

ty through a wood, which it burnt; and having run about

three miles in a few hours, it stopped before it arrived at

the vineyards and cultivated lands. The crater, and all

the conical part of Vesuvius, were soon involved in clouds

and darkness, and remained so for several days; but

above these clouds, although of a great height, fresh

columns of smoke were seen from the crater, rising fu-

riously still higher, until the whole mass remained in

the usual form of a pine-tree; and in that gigantic mass of

lieavv clouds the ferilli, or volcanic lightning, was fre-

quently visible, even in the day-time.

About five o'clock in the morning of the 16th, the lava

which had first broken out from the several new mouths

on the south side of the mountain, had reached the sea,

and was running into it, having overwhelmed, burnt,

and destroyed, the greatest part of Torre del Greco,

the principal stream of lava having taken its course

through the very centre of the town.

Soon after the beginning of this eruption, ashes fell

thick at the foot of the mountain, ail the way from Por-

tici to Torre del Greco; and what is remarkable, al-

though there were not at that time any clouds in the air,

except those of smoke from the mountain, the ashes were

wet, and accompanied with large drops of water, which

to the taste were very salt; the road, which is paved,

was as wet as if there had been a heavy shower of rain.

These ashes were black and course, like the sand of the

sea-shore; whereas those which fell there and at Naples
some days after, were of a light-grey colour, and as fine

as Spanish snuff, or powdered bark. They contained

nywy saline particles; and those ashes which lay on the

ground, exposed to the burning sun, had a coat of lh«
whitest powder on their surface, which to the taste wag
extremely salt and pungent.

By the time that the lava had reached (hesea, between
five and six o'clock in the morning of the 16th, Vesuvi.
us was so completely involved in darkness, that the \ iulent

operation of nature which was going on there could no
longer be discerned, and so it remained for several days-
hut the dreadful noise, and the red tinge on the clouds
over the top of tfhe mountain, were evident signs of tho
activity of the fire underneath. The lava ran but slowly
at Torre del Greco after it had reached the sea; and on
the 17th of Jjunein the morning, its course was stopped

•

excepting that at times a little rivulet of liquid fire issu-

ed from under the smoking scoria? into the sea, and caus-
ed a ;;iss ng noise, ami a white smoke; at other times a
quantity if large scoriae were pushed off the surface of
the Imuy ot the lava into the sea, discovering that it was
red hot under that surface. Even to the latter end of
August the centre of the thickest part of the la\a that

covered the town retained its red heat. 1'he breadth of

the iava that ran into the sea, and formed a new pro-

montory there, after having destroyed the greatest part
of the town of Torre del Greco, having been exactly

measured by the duke della Torre, is 1204 English feet.

"

Its height above the sea is twelve feet, and as many feet

under water; so that its whole height is twenty-four
feet: it extends into the sea 6:6 feet. The sea-water
was boiling as, in a cauldron, where it washed the

foot of this new-formed promontory.
The rapid progress of the lava, however, was such, af-

ter it had altered its course from Resina, which town it

first threatened, and had joined a fresh lava that issued

horn one of the new mouths in a vine) ard, about a mile

from the town, that it. ran like a torrent over the town ot

Torre del Greco, allowing the unfortunate inhabitants

scarcely time to save their lives. Their goods and ef-

fects were totally abondoned; and indeed several of the

inhabitants, whose houses had been surrounded with

lava while they remained in them, escaped from them,

and saved their lives the following day, by coming out

of the tops of their houses, and walking over the scoriae

on the surface of the red-hot lava. The lava over the

cathedral, and in other parts of the town, is said to be

upwards of forty feet in thickness; the general height of

the lava during its whole course was about twelve feet,

and in some parts not less than a mile, in breadth.

On Wednesday June 18, the wind having for a short

space of time cleared away the thick cloud from the top

of Vesuvius, it- was now discovered that a great part of

its crater, particularly on the west side opposite Naples,

had fallen in; which it probably did about four o'clock

in the morning of that day, as a violent shock of an

earthquake was felt at that moment at.Resina, and other

parts at the foot of the volcano. The clouds of smoke,

mixed with the ashes, were of such a density as to ap-

pear to have the greatest difficulty in forcing their pas-

sage out of the now widely-extended mouth of Vesuvius,

which, since the top fell in, is described as not much

short of two miles in circumference. One cloud heaped

on another, and succeeded one another incessantly,

formed in a few hours such a gigantic and elevated co-

lumn of the darkest hue ever the mountain, as seemed to
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threaten Naples with immediate destruction; having at

our time been bent over the city, and appearing to he

much too massive and ponderous to remain long suspen-

ded in the air. It was, hesides, replete with the fcrilli,

or volcanic, lightning, which was stronger than common
lightning; just as Pliny the Younger describes it in one

of his letters to Tacitus, when he says " fulgoribus illse

et similes et majoies erant."

Vesuvius was at this time completely covered, as were

all the old black lavas, with a thick coat of those fine

light-grey ashes already fallen, which gave it a cold and

horrid appearance; and in comparison of the enormous
mass of clouds (which certainly, however it may con-

tradict our idea of the extension of our atmosphere, rose

many miles ahovc the mountain), it appeared like a

molehill, although the perpendicular height of Vesuvius,

from the level of the sea, is more than three thousand six

hundred feet. The ahhe Braccini, as appears in his

printed account of the eruption of mount Vesuvius in

1631, measured with a quadrant the elevation of a mass

of clouds of the same nature, which was formed over

Vesuvius during that great eruption, and found it to ex-

ceed thirty miles in height. Dr. Scotti, in his printed

account of this eruption, says that the height of this

threatening cloud of smoke and ashes, measured from

Naples, was found to be of an elevation of thirty de-

grees.

The laudable curiosity of our author induced him to

go upon mount Vesuvius, as soon as it was consistent

with any degree of prudence, which was not until the

30th of June, and even then it was attended with some
risk. The crater of Vesuvius, except at short inter-

vals, had been continually obscured by the volcanic

clouds from the 16th; and was so on that day, with fre-

cpient flashes of lightning playing in those clouds, and at-

tended as usual with a noise like thunder; and the fine

ashes were still falling on Vesuvius, but still more on
the mountain of Somma. Sir William went up the usual

way by Resina, and observed, in his way through that

village, that many of the stones of the pavement had
b<-en loosened, and were deranged by the earthquakes,

particularly by that of the 18th, which attended the fall-

ing in of the crater of the volcano, and which had been
go violent as to throw many people down, and obliged

all the inhabitants of Resina to quit their houses hastily,

to which they did not dare to return for two days. The
le' ves of all the vines were burnt by the ashes that had
fallen on them; and many of the vines themselves were
buried under the ashes, and great branches of the trees

tint supported them had been torn off by their Weight.
In short, nothing but ruin and desolation was to be seen.
Tlic ashes at the foot of the mountain were about ten or
twelve inches thick on the surface of the earth; but j n
proportion as he ascended, their thickness increased to

several feet, not less than nine or ten in some parts; so
that the surface of the old rugged lavas, which before

almost impracticable, was now become a perfect
phin. over which he walked with the greatest ease. The
ashes «ere of a light-grey colour, and exceedingly fine,
so t l.at bv the footsteps being marked on them as on
snow, he learnt that three small parties had been up be*
fore him. He saw likewise the track of a fox, which
appeared to bavo been quite bewildered, to judge from

the many turns he had made. Even the traces of lizards
• and other little animals, and of insects, were visible on
these fine ashes. Sir William and his companion as-

cended to the spot whence the lava of the 15th first issued,

and followed the course of it, which was still very hot

(although covered with such a thick coat of ashes) quite

down to the sea at Torre del Greco, which is more' thai)

five miles. It was not possible to get up to the great

crater of Vesuvius, nor had any one yet attempted it.

The horrid chasms that existed from the spot where the

late eruptions first took place, in a straight line for near
two miles towards the sea, cannot be imagined. They
formed valleys more than two bundled feet deep, and
from half a mile to a mile wide; and where the fountains

of fiery matter issued during the eruption, were little

mountains with deep craters. Ten thousand men, in as

many years, could not make such an alteration on the

face of Vesuvius. Except the exhalations of sulphureous
vapours, which broke out from different spots of the line

above-mentioned, and tinged the surface of the ashes and
scorige in those parts with either a deep or pale yellow,
with a reddish ochre-colour, or a bright white, and in

some parts with a deep green and azure blue (so thatthe
whole together had the effect of an iris), all had the ap-
pearance of a sandy desert. Our adventurers then went
on the top of seven of the most considerable of the new-
formed mountains, and looked into their crates, which
on some of them appeared to be little short of half a
mile in circumference; and although the exterior perpen-
dicular height of them did not exceed two hundred feet,

the depth of their inverted cone within was three times
as great. It would not have been possible to have breath-
ed on these new mountains near their craters, if they had
not taken the precaution of tying a double handkerchief
over their mouths and nostrils; and even with that pre-
caution they could not exist long, the fumes of the sul-
phureous acid were so exceedingly penetrating, and of
such a suffocating quality. They found in one a double
crater, like two funnels joined together: and in all three
were some little smoke and deposition of salts and sul-
phurs, of the various colours above-mentioned, as is
commonly seen adhering to the inner walls of the prin-
cipal crater of Vesuvius.
Two or three days after they had been there, one of

the new mouths into which they had looked, suddenly
made a great explosion of stones, smoke, and ashes,
which would certainlv have proved fatal to any person
who might unfortunately have been present at the time of
the. explosion. While they were on the mountain, two
whirlwinds, exactly like those that form wa'ee-sponts
at sea, made their appearance; and one of them, w»<'cli
was very near, made a strange rushing noise; and bavin-
taken up a great quantity of the fine ashes, formed "them
into an elevated spiral column, which, with a whirling
motion and great rapidity, was carried towards the
mountain of Somma, where it broke and was dispersed
One of our author's servants, employed in collecting of
sulphur, or sal ammoniac, which crvstallizes near the
fumaroli as they are called (which are the spots whence
the hot vapour issues out of t\ iP fresh lavas), found to.
his g,o ;l t surprise an exceeding cold wind Com a fissurevery near the hot fumaroli, upon his |ej. T „ a vilM.^
not id the same hoe with the new-formed mountains
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just described* but in aright line from them, at the dis-

tance of little more than a mile from Torre del Greco,
they found three or more of these new-formed mountains
with craters, out of which the lava flowed; and by unit-

ing with the streams that came from the higher mouths,
and adding to their heat and fluidity, enabled the whole
current to make so rapid a progress over,the unfortunate
town.

In the town of Somma, our author found four churches
and about seventy houses without roofs, and full of ash-

es. The great damage on that side of the mountain, by
the fall of the ashes and the torrents, happened on the

18th, 19th, and 20th of June, and on the 12fh of July.
The 19th, the ashes fell so thick at Somma, that unless

a person kept in motion, he was soon fixed to the ground
by them. This fall of ashes was accompanied also with
•loud reports, and frequent flashes of the volcanic light-

ning; so that, surrounded by so many horrors, it was
impossible for the inhabitants to remain in the town,
and they all fled; the darkness was such, although it was
mid-day, that even with the help of torches it was scarce-

ly possible to keep the high road. On the 16th of July,
signor Guiseppi Sacco went up to the crater; and, ac-

cording to his account, which was printed at Naples, the

•rater is now of an irregular oval form, and as he sup-
poses (not having been able to measure it) of about a
mile and a half in circumference; the inside, as usual,

in the shape of an inverted cone, the inner walls of which
on the eastern side are perpendicular; but on the western
side of the crater, which is lower, the descent was prac-
ticable, and Sacco with some of his companions actually

went down one hundred and seventy-six palms; from
which spot having lowered a cord with a stone tied to it,

*they found the whole depth of the crater to be about five

hundred palms. Such observations, however, on the cra-

ter of Vesuvius, are of little consequence, as both its

form and apparent depth are subject to great alterations

from day to day.

On the 22d of July, one of the new craters, which is

the nearest to the town of Torre del Greco, threw up
both fire and smoke; which circumstance, added to that

of the lava*s retaining its heat much loDger than usual,

seemed to indicate that there was still some fermentation
Tinder that part of the volcano. The lava in cooling of-

ten cracks, and causes a loud explosion, just as the ice

does in the glaciers in Swisserland; such reports were
frequently heard at the Torre del Greco; and a vapour
was often seen to issue from the body of the lava, and
taking fire in the air, fall like those meteors vulgarly

called falling stars.

The archbishop of Tarento, in a letter to Naples, and
dated from that city the 18th of June, observes: «We
are involved in a thick cloud of minute volcanic ashes,

and we imagine that there must be a great eruption either

in mount Etna or of Stromboli. The bishop did not sus-

pect their having proceeded from Vesuvius, which is

about 250 miles from Taranto. Ashes also fell, during
the late eruption, at the very extremity of the province
f>f Lecce, winch is still farther off; and at Martino, near
Taranto, a house was struck and much damaged by the
Jightning from one of the clouds. In the accounts of the
- great eruption of Vesuvius; in 1631, mention is made of
the extensive progress of the ashes from Vesuvius; and

of the damage done by the ferilli, or volcanic lightning,
which attended them in their course."
Our author in this place mentions a very extraordina-

ry circumstance, which happened near Sienne, on the Tus-
can state, about eighteen hours after the commencement
of the late eruption of the Vesuvius on the 15th of June
although he adds, that phenomenon must have no rela-
tion to the eruption; it was communicated to him u, the
following words by the earl of Bristol, bishop of Derry
in a letter dated form Sienna, July 12, 1794: ** in the
midst of a most violent thunderstorm, about a -dozen
stones of various weights and dimensions fell at the leet
of different people, men, women, and children; the stones
are of a quality not found in an} part of the Siennest
territory; they fell about eighteen hours alter the enor-
mous eruption of Vesuvius, which circumstance leaves a
choice of difficulties in the solution of this extraordinary
phenomenon: either these stones have been generated in
this igneous mass of clouds, which produced such un-.

usual thunder; or, which is equally incredible, they w« re
thrown from Vesuvius at a distance of at least two hun-
dred and fifty miles; judge then ot its parabola." One
of the largest stones, when entire, weighed upwards of
five pounds. The outside of every stone that whs lound,

and ascertained to have fallen from the cloud near bun-
na, was evidently fresh-vitrified, and black, with indubi-

table signs of having passed through an extreme htatj

when broken, the inside was found of a light grey coluur

mixed with black spots, and some shining particles, sup-

posed to be pyrites. Stones of the same nature, at least

as far as the eye can judge of them, are frequently found

on mount Vesuvius; and should similar stones be found

there, with the same vitrified coat on them, the question

would be decided in favour of Vesuvius; unless it could

be proved that there had been, about the time of the fall

of these stones in the Siennese territory, some nearer

opening of the earth, attended with an emission of vol-

canic matter; which might very possibly happen, as the

mountain of JRadicofani, within fifty miles of Sienna, is

certainly volcanic. The celebrated father Ambrogio
Soldani, professor of mathematics in the university of

Sienna, has printed there a dissertation upon tins extraor-

dinary phenomenon: and, it is said, has decided tbat those

stones were generated in the air independently of vol-

canic assistance. See Meteoric Stones.
Until after the 7th of July, when the last cloud broke

over Vesuvius, and formed a tremendous torrent of mud*

which took its course across the great road between the

Torre del Greco and the Torre dell' Annimziata, and

destroyed many vineyards, the eruption could not be

said to have finished, although the force of it was over

the 22d of June. The power of attraction in mountains

is well known; hut whether the attractive power of a

volcanic mountain is greater than that of any other

mountain, is a question. During this eruption, however,

it appeared that every watery cloud was evidently at-

tracted by Vesuvius, and the sudden dissolution of those

clouds left marks of their destructive power on the face

of the country all round the basis of the volcano. After

the mouth of Vesuvius was enlarged, our author says he

has seen a great cloud passing over it, which not only

was attracted, bat even sucked in, and disappeared iO
moment*
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After every violent eruption of mount Vesuvius, we

read of damage done by a mephitic vapour; which pro-

ceeding from undertheancientlavas, insinuates itself into

low places, such as the cellars and wells of the houses

situated at the foot of the volcano. After the eruption

of 1767, there were several instances, as in this, of peo-

ple, going into their cellars at Portici, and other parts of

that neighbourhood, having been struck down by this

vapour, and who would have expired if they had not

been hastily removed. These occasional vapours, or

mojete, are of the same quality as that permanent one

in the Grotto del Cane, near the lake of Agnano, and

which has been proved to consist chiefly of fixed air.

The vapours which, in the volcanic language of Naples,

are called fumaroli, are of another nature, and issue from

spots all over the fresh and hot lavas while they are

cooling; they are sulphureous, and so suffocating, that

often the birds which are flying over them are overpow-

ered, and fall down dead.

The interior of a volcano, that immense treasury of

devastation, must undoubtedly be an object of philoso-

phical curiosity: yet when we consider the nature of the

attempt; that the incompact state of the materials, by
affording no proper support, may hurry the incautious

adventurer into the burning abyss; that the mephitic

vapours may produce instantaneous suffocation; or that

a sudden explosion may overwhelm him with destruction;

we cannot wonder that so few have engaged in an ex-

ploit so replete with danger.
We should have remained ignorant of the state of this

immense natural furnace, had not the spirit or temerity of

eight Frenchmen, in the year 1801, enabled them success-

fully to explore this cavern of destruction. The mouth, or
upper base, of the centre of Vesuvius, which is a little

inclined to its axis, is represented by these travellers as

5722 feet in circumference. After walking round the

aperture of the volcano, in order to cbuse the most com-
modious part for descending, M. Dampiene, adjutant

commandant, and M. Wickar, a painter, first descended
without any accident at the determined point; 'when,
however, they found themselves stopped by an excava-
tion of 50 feet, which it was necessary to pass. Find-
ing it impossible to obtain a fixed support on ashes so
moveable, and being convinced that the friction of ropes
would have destroyed both the point of support and the
neighbouring masses, they resolved to return. Some
stones at the same moment rolled from the sirmmit, and
occasioned a general agitation as they passed; the ground
shook under their feet, and they had scarcely quitted it

when it disappeared and fell in.

After walking once more round the mouth of the
crater, they discovered at length a long declivity, smooth
though steep, which appeared to conduct to the focus.
When they had proceeded half-way. amidst a torrent of
ashes which rolled down along with them, they found
means to fix themselves on the edge of the precipice,
twelve feet in height, which it was necessary to pass.
^ ith one of the lazaroni, however. thej plunged down
the precipice; and found themselves on the brink of
another, which, however, not being quite so high, they
passed with more ease. At length, amidst showers of
falling lava, ashes, and stones, thev reached the bottom
of the crater.

They found the immense furnace still smoking in se-

veral places. The bottom of the crater, which from

above appeared perfectly smooth, was found on the con-

trary, when they reached it, exceedingly rough and un-

even. They passed over lava very porous, in general

hard, but in some places, and particularly where they

entered, still soft, so as to yield under their feet. The
spectacle, however, which most attracted them was the

spiracles; which either at the bottom or interior sides,

suffer the vapours to escape. These vapours, however,

did not appear of a noxious quality. In traversing the

crater they perceived a focus half-covered by a large

mass of pumice-stone, and which from its whole circum-

ference emitted a strong heat. Reaumur's thermome-
ter, on the summit of Vesuvius, stood at twelve degrees;

in the crater it rose to sixteen; placed in one of tire spi-

racles it indicated fifty-four, at another only twenty-two;

and at the entrance of the focus it never rose higher

than twenty-two degrees.

The volcanic productions in the crater were lava,

exceedingly porous, and reduced by the fire in some
places to scoriae. It was of a dark brown colour in

general; and in some places reddish, with a very little

white. The substances nearest the spiracles were cover-

ed or impregnated with sulphur, which sometimes was
in a state of oxygenation. Some basaltic lava was also

found, but in a small quantity. The burning focus pro-

duced the same results.

I On the north side of the crater there were two large

fissures, one of which was twenty feet in depth, the other*

fifteen. They were shaped like an inverted cone, and
the matter with which they were covered was similar to

the rest of the surface, but they emitted neither smoke
nor heat.

The ascent of our adventurers was accomplished with
more difficulty, though perhaps with less danger, than
the descent. It also occupied a greater space of time;
for they could only ascend one at a time after conside-
rable intervals, for fear of burying, under torrents of
dust and volcanic matters, those who immediately suc-
ceeded.

As the theory of volcanoes is by no means ascertain-
ed, we have thought it better to present our reader with
facts than speculations, and the narrations which we have
selected contain the most strikingand best authenticated
facts extant relative to these terrible phenomena. On these
future philosophers may reflect, and possibly may elicit

a more satisfactory explanation of them than any which
has hitherto been presented to the public.

VOLKAMERIA, a genus of the didynamia angins-
pernaia class of plants, the corolla whereof consists of a
ringent, single petal: the tube is cylindrie, and twice
the length of the cup; the limb is divided into five plane
segments; the fruit is a roundish bilocular capsule; the
seed is a single bilocular nut. There are eight species.

VOLVOX, in zoology, a genus of animals belonging
to the order vermes infusoria. The body is round,
simple, and pellucid. There are ten species, allot' which
live in water.

VOLUTA, in natural history, a genus of animals
belonging to the class and under vermes testacea. There
are 144 species. The animals are of the slog kind;
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the shell is unilocula and spiral; the aperture narrow
and without a beak; the columella plaited.

VOLUTE, a spiral scroll, used in the Ionic and com-
posite capitals, whereof it makes the principal charac-

teristic and ornament. See Architecture.
VOMITING. See Medicine.
VORTEX, in the Cartesian philosophy, is a system

or collection of particles of matter moving the same
way, and round the same axis.

VORTICELLA, a genus of vermes infusoria. The
generic character is, body contractile, naked, and fur-

nished with ciliate rotatory organs. There are nearly

sixty species of this genus. See Adams on the Micros-
cope.

VOUCHER, a term of art, when the tenant in a writ of

right calls another into the court who is bound to him to

warranty, and that is either to defend the right against

the demandant, or to yield him other lands, &c. in value,

and extends to lands or tenements of freehold or inhe-

ritance. He that vouches is called voucher, and he that

is vouched is called the vouchee. See Recovery.
VOWEL, in grammar, a letter which affords a com-

plete sound in itself. In our language they are six in

number.
The following view of the laxity with which the vow-

els are managed, and of their very great convertibility,

in our language, have lately been given. Their differ-

ent sounds are designated by the marks respectively used

in these words:

Vowels:—an, ably, ant; bed, be; it, high; on, so, off;

us, truth, music, full.

Diphthongs:—oil; out.

Consonantal:—wit; yon.

I.

Sounds.

a

a

a
e

e

i

i

6
©

6
u
u
u
u
oi

ou

y

Expressed by

Letters and
Combinations- Expressing

e, i, 6, 6
a, a, (a), i, (u), y
(a), a, (e), e, (u), y
i, u, u, u, iv

(e), i, 6, OU) iv

Letters and
Combinations. Expressing.

y e. i, i, (u)

ai a, a. a, e, i

ao a, (6)

au a, a, a, o, o

aw (6), 6 6

ay a, e, e. l

ea a, (a), e, e, i, (u)

ee (a), e, i

ei a, e, e, l

eo e, e, i, 6, (6), u, u, oi;

eu
ew
ey
ia

ie

oa

oe

oi

oo

ou
ow
oy
ue
ui

ye
awe
eau
eew
ewe
eye
ieu

iew
oie

owe

u, u
6, u, u
a, e. e, i

a, e. (i)

e, e, i, i

6, 6, 6

6, u, u
1,(6)

(6), u, u, u
6 6, u, u, u
6 6, u, ou

a, i, oi

u, u
i, i, u
i

6

6, u
u

(6), u
i

u
u
oi

The instances included within parentheses ( ) are

found complete onlv with an r following them; as c in

clerk, referred to the sound of a in ant.

VULTURE, agenus of birds belonging to the order of

accipitres. The beak is straight, and crooked at the

point; the head has no feathers, on the fore part there

being only naked skin, and the tongue is generally bifid.

There are twenty-one species. The most remarkable

are,

1. Gryphus, the condor, which is not only the largest

of this genus* but perhaps of all which are able to fly.

Th a- o nts of authors in regard to the strength of this

bird, and its extent of wing, are various. From nine to

eighteen feet from the tip of one wing to that of the oth-

er has been mentioned; and one gives it strength suffi-

cient to carry off sheep, and boys of ten years old, while

another ventures to affirm, that it can lift an elephant

fnun the ground high enough to kill it by the fall! The

account, however, given in Cook's Voyage, is very

nearly, if not precisely, the truth, which states the ex-

tent of wingjat about 11 feet. The bill is strong, mode-

rately hooked, and blunt at the tip, which is white, the

rest of it being of a dusky colour. On the top of the head

runs a kind of carunculated substance, standing up like

the comb of a cock. The head and neck are slightly co-

vered with brown down, in some parts nearly bare, and

here and there a carunculated part, as in the neck of a

turkey. The lower part of the neck is surrounded with
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a ruff of a pure white and hairy kind of feathers. The

upper parts of the body, wing, and gar!, are black, ex-

cept that the middle wing-coverts have whitish ends, and

the greater coverta half black half white. The nine or

ten first quills are black; the rest white; with the tips

only black; and when the wings are closed, producing

the appearance of the bird having the back white. The

under parts of the body are rather slightly covered with

feathers; but those of the thighs are pretty long. The
legs are stout and brown; claws black and blunt.

These birds are said to make their nests among the

inaccessible rocks, and to lay two white eggs, larger

than those of a turkey; are very destructive to sheep,

and will in troops often attempt calves; in which case,

some of them first pick out the eyes, whilst others attack

the poor animal on all sides, and soon tear him to pieces.

This gives rise to the following stratagem, used by the

peasants of Chili: One of them wraps himself up in the

hide of a fresh killed sheep or ox, and lies still on the

ground; the condor, supposing it to be lawful prey, flies

down to secure it, when the person concealed lays hold

of the legs of the bird, his hands being well covered with

gloves; and immediately his comrades, who are conceal-

ed at a distance, run in, and assist to secure the depre-

dator, by falling on him with sticks till they have killed

him.

2. The percnoptcrus, or Egyptian vulture. The ap-

pearance of this bird is as horrid as can well be imagin-

ed, viz. the face is naked and wrinkled; the eyes

are large and black; the beak black and hooked; the

talons large, and extending ready for prey; and the

whole body polluted with filth: these are qualities

enough to make the beholder shudder with horror.

Notwithstanding this, the inhabitants of Egypt cannot
be thankful enough to Providence for this bird. All the

places round Cairo are filled with the dead bodies of

asses and camels: and thousands of these birds fly about,

and devour the carcases before they putrify and fill the

air with noxious exhalations. The inhabitants of Egypt,
and after them Maillet in his Description of Egypt, say,

that they yearly follow the caravan to Mecca, and de-

vour the filth of the slaughtered beasts, and the carca-

ses of the camels which die on the journey. They do not

fly high, nor are they afraid of men. If one is killed,

all the rest surround him in the same manner as do the

Royston crow; they do not quit the places they frequent,

though frightened by the explosion of a gun, but imme-
diately return thither.

3. The aura, or carrion vulture, according to Latham,
is about the size of a turkey, though it varies in size

in 'different parts. The bill is white; the end black;

iriiles blueish saffron-colour. The head, and part of the

Beck, are baie of feathers; and of a red, or rather rufous
Colour. The sides of he head warted, not unlike that of
a turkey. ['he whole plumage is brown- hi a< k, with a
purple and green gloss in different reflections; but in

VUL
some birds, especially young ones, greatly verging to

dirty brown. The feathers of the quills and tail are
blacker than the rest ol thebody. The legs are ties-:

lour; the claws black.

4. The Sagittarius, or secretary, is a most singular
species, being particularly remarkable from the great
length of its legs; which at first sight would induce one
to think it belonged to the gralke, or waders; but the
characters of the vulture are so strongly marked, as to

leave no doubt to which class it belongs. The bird,

when standing erect, is full three feet from the top of the
head to the ground. The bill is black, sharp, and crook-
ed, like that of an eagle; the head, neck, breast, and up-
per parts of the body, are of a blueish ash colour: the
legs are very long, stouter than those of a heron, and of
a brown colour; claws shortish, but crooked, not very
sharp, and of a black colour; from the hind-head springs
a number of long feathers, which hang loose behind like
a pendant crest; these feathers arise by pairs, and are
longer as they are lower down on the neck; this crest the
bird can erect or depress at pleasure; it is of a dark co-
lour, almost black; the webs are equal on both sides, and
rather curled; and the feathers, when erected, somewhat
incline towards the neck; the two middle feathers of the
tail are twice as long as any of the rest. This singular
species inhabits the internal parts of Africa, and is fre-
quently seen at the Cape of Good Hope. It is also met
with in the Philippine islands.

As to the manners of this bird, it is on all hands allow-
ed that it principally feeds on rats, lizards, snakes, and
the like; and that it will become familiar: whence Son-
neratis of opinion that it might be made useful in some
of our colonies, if encouraged, towards the destruction
of those pests. They call it at the Cape of Good Hope
stangeater, i. e. snake-eater. A great peculiarity belongs
to it, perhaps observed in no other; which is, the faculty
of striking forwards with its legs, never backwards. Dr.
Solander saw one of these birds take up a snake, small
tortoise, or such-like, in its claws; when dashing it
thence against the ground with great violence, if the
victim was not killed at first, it repeated the operation
till the end was answered; after which it ate it up quiet-
ly. Dr. J. R. Forster mentioned a further circumstance,
winch he says was supposed to be peculiar to this bird-
that -hould it by any accident break the leg, the bone
would never unite again.
The editor of this work saw a secretary some years

ago at Exeter-exchange. The dexterity with which it
struck eels, &c. with its hard heel was surprising. How
far it might have been tutored to this exercise is impos-
sible to say. *

5. The papa, or king vulture, inhabits South America-
is the size of a hen turkey: feeds on serpents, lizards'
frogs, rats and carrion; flies high See Plate CXXXVlIl'
Nat. Hist. fig. 420.

VULVA. See Anatomy.
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w.

Wor w, is the twenty-third letter of our alpha-

9 bet.

WACHENDORFIA, a genus of plants of the class

triandria, and order monogynia; and arranged in Lin-
nseus's natural method of classification under the 6th

order, ensatae. The corolla is hexapetalous, unequal,

and situated below the germen; the capsule trilocular

and superior. There are five species, none of which are
natives of Britain.

WACKEN, a mineral that occurs in mass; sometimes
it forms strata, but more frequently it runs in veins.

Colour dark greenish-grey, which often passes to moun-
tain-green, or blackish-green. Specific gravity from
2.5 to 2.9. Easily melts before the blowpipe. Liable to

spontaneous decomposition.

WAD, or Wadding, in gunnery, a^topple of paper,
hay, old rope-yarn, or tow, rolled firmly up like a ball,

or a short cylinder, and forced into a gun upon the pow-
der to keep it close in the chamber; or put up close to

the shot, to keep it from rolling out, as well as, accord-
ing to some, to prevent the inflamed powder from dilat-

ing round the sides of the hall, by its windage, as it pas-
ses along the chace, which it was thought would much
diminish the effort of the powder. But, from the accu-
rate experiments lately made at Woolwich, it has not
been .found to have any such effect.

WAFERS or Sealing-Wafers, are made thus:

Take very fine flour, mix it with white of eggs, isinglass,

and a little yeast; mingle the materials; beat them well
together; spread, the batter being made thin with gum-
water, on even tin plates, and dry them in a stove; and
cut them out for use.

You may make them of what colours you please, by
tinging the paste with brazil or Vermillion for red; in-

digo or verditcr, &c. for blue; saffron, tumeric, or gam-
boge, &c. for yellow.

WAGER OF LAW, is a particular mode of proceed-
ing, whereby in an action of debt brought upon a sim-
ple contract between the parties, without any deed or
record, the defendant may discharge himself by swear-
ing in court in the presence of compurgators, that he
owes the plaintiff nothing, in manner and form as he
lias declared; aiid his compurgators swear that they be-

lieve what he says is tine. And this waging his law,

is sometimes called making his law. 5 Bac. Abr. 428.

It being at length considered, that this waging of law
offered too great a temptation to perjury, by degrees

new remedies were devised, and new forms of action

introduced, wherein no defendant is at liberty to wage
his law.

Instead of an action of debt upon a simple contract,

an action is now brought for the breach of a promise,
or assumpsit: wherein though the specific debt cannot be
recovered, yet damages may, equivalent to the specific

de!;t: and this being an action of trespass, no law can be
waged therein. So instead of an action of detinue to
recover the very thing detained, an action of trespass
upon 'lie se, in trover and conversion, is usually
brough;, wherein, though the specific thing cannot be had,

yet the defendant shall pay damages for the conversion
equal to the value thereof: and for this trespass also no
wager of law is allowed. In the place of actions of
account, a bill in equity is usually filed, wherein, though
the defendant answers upon his oath, yet such oath is

not conclusive to the plaintiff, but he may prove every
article, by other evidence, in contradiction to what the
defendant has sworn. So that wager of law is now
quite out of use, being avoided by the mode of bringing
the action, but still is not out of force. And therefore
when a new statute inflicts a penalty, and gives an ac-
tion of debt, it is usual to add that no wager of law will

be allowed.

WAGERS. In general a wager may be considered
as legal, if it is not an incitement to a breach of the peace,
or to immorality; or if it does not affect the feelings or
interest of a third person, or expose him to ridicule: or
if it is not against sound policy. 2 Durnf. & East, 6 10.

See Insurance.
WAGES, what is agreed upon by a master to be paid

to a servant, or any other person that he hires to do his

business for him. 2 Lil. Abr. 677. See Master and
Servant.
WAGTAIL, in ornithology. See Motacilla.
WAIFS, are goods which are stolen and wared by a

felon in his flight from those who pursue him, which are

forfeited; and though waif is generally spoken of goods
stolen, yet if a man is pursued with hue and cry as a felon,

and he flees and leaves his own goods, these will be for-

feited as goods stolen; but tbey are properly fugitive's

goods, and not forfeited till it is found before the coroner,
or otherwise of record, that he fled for the felony. 2

Haw. 450. See Estrays.
WAINAGE. The reasonableness of fines oramerce-

mentshaving been regulated by Magna Charta,thatnoper-
shall have a larger amercement imposed upon him than

his circumstances or personal estate will bear, it is ad-

deti, saving to the freeholder his contenement or land;

to the trader his merchandize; and to the countryman
his wainage, or team and instruments of husbandry. 4

Black. 579.

WAIVER, in law, signifies the passing by of a thing,

or a refusal to accept it; sometimes it is applied to an
estate, or something conveyed to a man, and sometimes
to a plea, &c. And a waiver or disagreement as to

goods and chattels, in case of a gift, will be effectual.

Lil. 710.

WAKE of a ship, is the smooth water astern when she

is under sail: this shows the way she has gone in the sea,

whereby the mariners judge what way she makes. For
if the wake is right astern, they conclude she makes her

way forwards; but if the wake is too leeward a point

or two, then they conclude she falls to the leeward of her

course. When one ship, giving chase to another, is got

as far into the wind as she, and sails directly after her,

they say she has got into her wake. A ship is said to

stay to the weather of her wake, when in her staying she

is so quick that she does not fall to leeward upon a tack,

but that when she is tacked, her wake is to the leeward;
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and it is a sign she feels her helm very well, and is quick

of steerage.

WALE, or Wales, in a ship, those outermost timbers

in a ship's side on which the sailors set their feet in

climbing up. They are reckoned from the water, and

an called her first, second, and third wale, or bend. See

Ship.
WALES. By stat. 27 II. VIII. c. 26, and other

subsequent statutes, the dominion of Wales shall be in-

corporated with, and be part of, the realm of England;

and all persons born in Wales shall enjoy all liberties

and privileges as the subjects in England do. And the

lands in Wales shall be inheritable after the English

tenure, and not after any Welsh laws or customs. And
the proceedings in all the law-courts shall be in the Eng-
lish tongue. A session is also to be held twice a year in

every county, by judges appointed by the king, to be

called the great sessions of the several counties in Wales;

in which all pleas of real and personal actions shall be

held, with the same form of process, and in as ample

manner, as in the court of common-pleas at Westminster;

and writs of error shall lie from judgments therein to the

court of king's-bench at Westminster. But the ordinary

original writs, or process of the king's courts at West-
minster, do not run into the principality of Wales,
though process of execution does, as also all prerogative

writs, as writs of certiorari, quo minus, mandamus, and
the like. 3 Black. 77.

Murders and felonies in any part of Wales may be

tried in the next adjoining English county; the judges
of assize having a concurrent jurisdiction throughout
all Wales, with the justices of the grand sessions. Str.

553.

All local matters arising in Wales, triable in the
king's-bench, are by the common law to be tried by a
jury returned from the next adjoining county in England.
Burr. 859.

No sheriff or officer in Wales shall, upon any process
out of the courts at Westminster, hold any person to

spec ial bail, unless the cause of action is twenty pounds
or upwards. 1 1 and 12 W. c. 9.

WALK. See Gardening.
WALKERIA, a genus of plants of the class and or-

der pentandria monogynia. The calyx is five-parted,
inferior; corolla fivc-petallcd; drupes five, one-seeded;
nuts reniform. There is one species, a tree of the East
Indies.

WALL, in gardening. Of all materials for building
walls for fruit-trees, brick is the best, it being not only
the handsomest, but the warmest and kindest for the
ripening of fruit; and affording the best conveniency for
nailing, as smaller nails will serve in brick than will in
stone walls, where the joints arc larger; and if the walls
are raped with free-stone, and stone pilasters or columns
at proper distances to separate the trees, and break oft'

the force of the wiiujs; they are very beautiful, and the
must profitable walls of any others. In some parts of
England there arc walls built both of brick and stone
which are found very commodious. The bricks of some
places arc not of themselves substantial enough for walls*
and therefore s.vme persons, that they miglit have walls
both substantial ..»•

I wholesome, have built these double,
the outside beine- of stone, ami the inside of brick* but
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there must he great care taken to bond the bricks well

into the stone, otherwise they are very apt to separate

one from the other, especially when frost comes after

much wet.

There have been several trials made of walls built in

different forms; some of them having been built semicir-

cular; others in angles of various sizes; and projecting

more towards the north, to screen off the cold winds; but

there has not as yet been any method which has suc-

ceeded near so well as that of making the walls straight,

and building them upright. Where persons are willing

to be at the expense in the building of their walls substan-

tial, they will find it answer much better than those

which are slightly built, not only in duration, but in

warmth; therefore a wall two bricks thick will be found

to answer better than that of one brick and a half. The
best aspect for ripening fruit is south, with a point to the

east; and the next best due south. It is a great improve-

ment to have a trellis of wood against the wall, to train

the trees to, as it prevents the wall being spoiled by
nails, &c.

WALLENIA, a genus of plants of the class and or-

der tetrandria monogynia. The calyx is four-cleft; co-

rolla tubular, four-cleft; berry one-seeded. There is

one species, a tree of the West Indies.

WALRUS. See Tkichecus.
WALNUT-TREE. See Jugxans.
WALTHERIA, a genus of the monadelphia pentan-

dria class of plants, the flower of which consits of five

petals, vertically cordated and patent; the fruit is an
unilocular bivalve capsule, vertically ovated; and the

seed is single, obtuse, and broadest at the top. There
are six species.

WANMANNIA, a genus of plants of the class octan-
dria, order monogynia, and arranged in the natural
classification with those plants the order of which is

doubtful. The calyx is four-leaved, the corolla has four
petals, and the capsule is bilocular and birostrated.
There are four species, none of which are natives of
Britain.

WAPENTAKE, from the Saxon, the same with what
we call a hundred, and more especially used in the north-
ern counties beyond the river Trent. There, have been
several conjectures as to the original of the word, one of
which is. that anciently musters were made of the arm-
our and weapons of the inhabitants of every hundred;
and from those that could not find sufficient pledges of
their good behaviour, their weapons were taken awav,
and given to others; whence it is said this word is de-
rived. See Hundred.
WAR. The too frequent recurrence of this great and

detestable calamity, unfortunately renders a definition of
the word unnecessary. If we were called up>n to dtfine
it, we should Bay, it is the wanton destruction, thi cold-
blooded slaughter, of the human race: we should call
it an accumulation of every sin that degrades and vi
mankind: vse should mark it as a practice that (diffuses
misery and perpetuates vice: we should say, that it there
is a burlesque upon the, boasted reason of n.a it is
this; when millions meet to murder each oth<»- fuP a
quarrel in which, in general, they have not individually
the smallest interest. The poet who wrote,

" One murder makes a villain, millions + hero," &c
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irves a statue of gold; and fhe writer of that verse

may lift his head in tii st assembly, and avow his

principles in the fare of the world.

The best and most respectable of the Christian sects

have disclaimed war as inconsistent with their Christian

ling and profession. There may however exist cases

ere war is self-defence; and if over it is such, it is

when an unprincipled tyrant, at the head of a disciplined

banditti, end to reduce the civilized world under

»>ne system of general despotism, and to plunder the

property of unoffending nations and individuals, in the

same manner as the highwayman, who by the laws of

every well regulated community, is for such an offence

destined to the rope. We leave our readers to make the

application.

In this view, as a means of defence, and as useful to

the understanding of history, and not as giving our

sanction to an irrational and antichristian practice, we
insert the following article.

War, art of. As war, on the one hand, in respect to

its effects, is intimately connected with the propriety and
independence of nations; so, on the other, it requires in-

finite skill, combination and management, when consi-

dered as an art. Its principles, founded on the sciences

themselves, are fixed and certain: but these branch out

into such a prodigious variety of ramifications, that men
of extraordinary talents and genius only have been able

to excel in if.

As two different elements constitute the theatre of its

operations, war is naturally divided into naval and mili-

tary arrangements.

Of naval warfare.

The art of arranging squadrons or fleets in order of

battle, and regulating their movements in such a manner
as may be deemed best calculated for attacking, defend-

ing, or retreating, to the greatest possible advantage, is

termed naval tactics.

The ancients seems to have excelled rather in land,

than in sea engagements. On recurring to the history

of remote periods, we are perpetually reminded of the

state of savage nations at the present day; the canoes in-

deed of the Iroquois would have availed but little, yet

the war-boats of Otaheite might not then have appeared
contemptible.

The Mediterranean was the early scene of naval ex-

ploits; and galleys were the vessels originally used in

engagements. These were propelled by the force of

oars, and the combatants being made to approach, and
sometimes to board each other by means of flying bridg-

es, a battle at sea differed but little from a battle on

land. But in process of time, a superiority was attempt,

ed to be obtained by means of skill and management.
The prows were armed with brazen spikes, or tridents,

which were so contrived as to pierce the enemy's vessels

under water, and by letting in the sea, expose them to

the danger of sinking. Turrets were also erected be-

tween the poop and the forecastle, for the purpose of

overlooking the foe, and annoying him by means of darts

and slings. In process of time, other improvements to k
place, which we shall here endeavour briefly to enume-
rate.

1. The dolphin, which was a huge and massive piece

of lead, formed into the shape of the fish from which it

had derived its name. This being perfectly suspended
by blocks and ropes from the mast-head or yard-arm,
was allowed to drop, whenever an opportunity presented
itself; and penetrating through the bottom of a vessel
slightly constructed, it of course, by its own specific gra-
vity, made a passage for the entering waves; and thus
sometimes rendered even a retreat impossible.

2. Anotherjengine in use, consisted of a scythe of iron
fixed at the top of a long pole; and was employed for the
purpose of cutting asunder the slings of the sail-yards
so as to incommode during action, and prevent escape
either then or afterwards.

3. Spears, or maces, of an extraordinary length, were
constructed so as to annoy at a considerable distance*
and thus, although stationary, to serve the purpose of a
missile weapon.

4. The naval battering-ram, mentioned by Vegetius,
consisted of a long beam, armed with a head of iron; and
being suspended to the main- mast, was employed to good
effect against the sides of the galleys.

5. A grappling-iron, which seized hold of any part of
the opposing ves-el, and facilitated the boarding of her.

6. The last, and most formidable of all their machides.
was the balista; by which large stones could be thrown
to a great distance, with a considerable degree of cer-
tainty, and the most terrible effects.

Having thus mentioned the engines made use of by the
ancients during naval conmbats, we next come to the dis-

position of their fleets. It was then, as now, considered
a great advantage to obtain the weather-gage; and it was
at tiie same time endeavoured to contrive so as to have
the sun behind themselves, while it shone directly in the

faces of their enemies. Instead of manoeuvring by means
of their sails, these were always lowered previously to

action; and the prows being presented to the enemy, they

advanced against each other by force of oars, and amidst
the sound of trumpets. After expending their arrows
and javelins, recourse was at length had to the sword, so

that courage alone decided the combat.
The code of signals, like the symbol by which they

were regulated, was simple in the extreme. It consisted

sometimes of a gilded shield, and sometimes of a red gar-

ment, or banner. During the elevation of this, the bat-

tle continued; its depression denoted defeat: and by its in-

clination either to one side or the other, an attack or re-

treat was pointed out.

In respe< t to the line of battle, the half-moon was ge-

nerally the favourite position. During one memorable
sea- tight, the galleys oi the Romans were ranged so as to

represent a wedge in front, while the Carthaginians drew
up their fleet in such a manner as to form a rectangle on

two sides of a square, for the purpose of annoying and in-

closing the flank of the enemy; the former was the figure

best calculated Cor attack, the latter for defence.

Notwithstanding the boasted greatness of the Roman
people, vei when this country was invaded by Cesar, they

appear i have obtained but little eminence in respect to

naval affairs. A fleet on that occasion was not brought

from the mouth of the Tiber, and the vessels built in Gaul

exhibited nothing formidable or ingenious either in their

management or construction. They must have been

small and contemptible, in point of size, for they were
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drawn up on (lie beach near to where the town of Deal

now stands, and fortified like the camp, by means of a

ditch and rampart.

On the departure of these invaders, who, as usual, at

once conquered and civilized the barbarous tribes among
whom they settled, the situation of the Britons must nave

been truly distressing. Reduced perhaps to the cora-

cles, or boats made ot skins stretched on osiers, they were

able to derive little or no benefit from the ocean that sur-

rounded them. On the neighbouring continent, however,

the boats had made a greater progress, or at least left a

deeper impression; for, doubtless, me keels of the Sax-

ons must have appeared formidable to men whose vessels

were ribbed with twigs.

The wars with the Danes rendered some attention to

maritime affairs necessary; and Alfred is represented as

having encouraged and employed foreign artificers and

mariners; by means of whom he constructed vessels of a

superior size. With these he scoured the coasts, which

Were then infested by pirates, freebooters, and enemies of

all sorts: and this prince appears to have rescued his sub-

jects from the incursions of pirates.

At length the depredations of the northern states be-

came formidable. From being occasional visitors, for

the sake of plunder, the Danes, and other nations border-

ing on the Baltic, began to think of settling in Britain,

and in consequence of their power and numbers, they

were finally enabled to place one of their own sovereigns

on the throne. After this, either by land or sea, ail con-

tention necessarily ceased.

William the Norman obtained the crown by the gross
mismanagement of Harold, in respect to both naval and
military affairs: for on one hand he had detached bis squa-
dron to the northern parts of the kingdom, instead of

keeping it on the southern shore to oppose the enemy;
while on the other he put his whole stake to hazard on a
single battle. The fleet conducted by the Conqueror to

the coast of Sussex, (Sept. 28, 1066) consisted of no less

than three hundred vessels; but they appear to have been
Contemptible in point of size, and to have been but ill

calculated to cop© with an enemy.
A long interval succeeded before any great progress,

in respet t to maritime affairs, occurred; and the crusades,
the wars between the kings and the barons, thu acquisi-

tion of Ireland, ami the incorporation of Wales, all took
place before the foundation of a national navy was laid.

But commerce, the true nursery of sailors and of a fleet,

began to be attended to; trade was no longer carried on
solely by foreigners; while the wool of England, after

being woven and spun where it had grown, was exported
to distant countries, and brought back profitable returns.
The ships of the cinque-ports now became formidable;
they were regularly lent out, when required, to the kings
of England; and assisted not only in their wars, but in
the conveyance of their troops to the continent.

In 121T, Hubert de Burgh, governor of Dover-castle,
aft' r obtaining the weather-gage, defeated the French,
in the first sea- light that ever took place between the
English and them.

It Wts not until the time ofEdward 1. however, ha any
great exertions seem to have taken place. That prince
fitted out three squadrons at the same time.

In 13-10, the English fleet appears to have been drawn

up in two distinct lines, the larger ships being placed in

the front, and the smaller in the rear, whence they were
enabled to send fresh supplies of men, or otherwise grant
their assistance, as occasion might serve. In this battle,

which took place on the coast of Flanders, the French
lost two hundred and thirty ships, and had two of their
admirals slain. During the contest for the crown of
France, the arms of England were eminently triumph-
ant both by sea and land; but the wars between the ri-

val houses of York and Lancaster so completely occupied
the hands and the hearts of the nation, as to prevent any
attention to foreign affairs.

At length Hen. VII. a wise and able prince, began to
build snips of war, one of which cost him upwards of
14000^.

_
His son, Henry VIII. notwithstanding those

odious vices which rendered his memory odious) seems
to have conceived a just notion of the true interests of the
nation, in respect to maritime affairs. He accordingly
instituted the navy-office, appointed commissioners, con-
structed several large ships, and laid thejfouwdation ol
that naval power, which, in the time of his daughter, pre-
served the independance, and added not a little to the
glory, of England.

JNor were the French at this period inattentive to
their navy. During an engagement with the English in
the channel, their fleet appears to have assumed a re-
gular and systematical arrangement. It consisted of
three divisions, that in the centre being composed of
thirty-six ships, and the van and rear of thirty each.
The galleys, which had come from the Mediterranean,
were considered in the same point of view as frigates are
at the the present day, and never entered the line of bat-
tle.

Meanwhile, the introduction of gunpowder had creat-
ed an entire change in the weapons of war; and at this
day the sword and the boarding-pike are perhaps the
only ones that have been used in common, both by the
ancients and moderns. The Spaniards, who had be-
come a great maritime nation, are said to have been the
lust who bad recourse to cannon, during a sea-liirht withtheEnghsh and their allies, offRochelle, in 1372- vet it
has been asserted, that this instrument of destruction
was actually recurred to by our ancestors in 1350 The
same people soon after threatened an invasion, by means
ot an armada, winch, whether we consider the size of the
vessels, or the manner in which they were manned and
equipped, must be considered as truly formidable Tliev
entered the channel in the form of a cresent, the horns
ol which extended to a prodigious distance, and were
assuredly more than a match for any force that could be
brought to oppose them. But lord Howard of Effine
ham, assisted by Drake, Hawkins, and Frobishcr fall
of whom, but himself alone, had been bred in themer
chain-service), so managed an inferior squadron as to
obtain a complete victory.

A competent idea may be formed of the fleet of Ene
land in those days, by observing, that ..„ the demise of
Elizabeth, it consisted of forty small ships only, of whichnumber lour did not exceed forty gHIls

, and but two ofbene were ol the burthen of a thousand tons: twenty-
three others were below five hundred; ,,f the ,.Cst somedm not exceed fifty, and some not evn, twenty ^t
whole number ol guns amounted to no ••
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But the long and bloody rontcst that afterwards took
place with Holland for naval superiority, finally fixed

the character of the English nation, in respect to mari-
time affairs. During three dreadful wars, there were
no less than nineteen general engagements, in one of

which the fight was renewed for three dajs in succes-

sion, in another for two days, and in a third, for one,

making in all no less than twenty-five days of general

actions. What is still more extraordinary, De Witt on
one side, and Monk and Blake on the other, were lands-

men, yet they all fought with unrivalled skill and intre-

pidity. The last of these was the first who ever brought
ships of war to oppose castles.

At the death of Charles II. the royal navy amounted
in all to 1 13 sail. James II. while a subject, had com-
manded a fleet, and instituted or rather improved and
enlarged, the system of signals. At his abdication, Eng-
land possessed 173 vessels of different descriptions. Dur-
ing the time of William and Mary, these were increased

to 256; but their success was not proportionable to the

public expectation. In the reign of Anne, however, the

naval power of France received a deadly blow at Vigo,
having lost no less than seventeen ships of war.
On the accession of the house of Brunswick, the fleet

increased rapidly; and during the present reign, it has
obtained an unexampled degree of prosperity: for to-

wards the middle of the year 1806, it consisted of 132
sail of the line, 17 forty- four and fifty gun ships, 196
frigates, 106 sloops, kc. and 242 gun-brigs, forming a
total of 753 in commission.

After these observations on the rise and progress of the

British navy, it may be necessary to make some remarks
on the manner in which it is conducted during action.

As the skill and bravery of our seamen have always
been eminent by comparison in close engagements be-

tween single ships, it necessarily follows, that the adop-

tion of any system which would place fleets precisely in

the same condition, could not fail to be attended with the

most beneficial advantages. It was a long while, how-
ever, before this could be effected; for the opposite squad-

rons being usually disposed in right lines parallel to

each other, every ship keeping close hauled upon a wind
on the same tack, it necessarily followed, that the action

in general, provided equal numbers were brought into

contact, could neither be long nor decisive. 1 hus it

frequently happened, that nothing decisive occurred, not

so much as a single ship being lost or won on either

side.

A great and sudden change was however effected. This
occurred on the 12th of April 17 82; when admiral sir

George Bridges Rodney, instead of following the old

system, pierced the French line, formed by the count

De Grassc, and gained a complete victory. The same
occurred under lord Howe, June 1, 1794.

A similar principle, viz. "the directing the greater

part of the force of a fleet against a few ships," was put

in practice by sir John Jervis, now earl St. Vincent, on
the 13th of February, 1797.

At the battle of the Nile admiral sir Horatio, after-

wards lord viscount, Nelson, contrived to double down
on the enemy, and place part of their fleet between two
fires: while during that of Trafalgar he advanced in two
lines, and efi'cctett a disjunction with similar effect, but

by different means. The principle, indeed, was cxactlr
the same in all; that of bringing fleets into the same p -

sition as single ships, so that the sailors might be enabled
to fight hand to hand, with the additional advantage,
that the many would thus be enabled to attack the few.'

It has already been observed, that some of our gallant
naval commanders, during the civil wars, had been bred
in the army; and it is not a little remarkable, that the
great change which has taken place of late years, in re-
spect to the management of fleets, appears to have ori-
ginated with a landsman, who, according to his own ac-
count, had attained ten yeai r age, before he had ever
seen a ship. The gentleman to whom we now allude is

Mr. Clerk, of Eldin, author of an « Essay on Naval
Tactics, Systematical and Histor al, in four parts."
The first edition of the fust part appeared in 1790 and
the second edition in 1804; and as this is the only trea-
tise of the kind in our language, we shtll here take some
notice of it.

During the American war, the action between admi-
ral Keppel and the French fleet, on the 27 th of July,
1778, engaged Mr. Clerk's particular attention. The
idea of the line of battle was in some parts novel, as it

was an attack from the leeward; and he remarked, with
surprise, that in the course of the two long trials which
followed this indecisive fight, as we.l as that of admiral
Matthews, in 1744, and of admiral Byng. in 1756, not a

single hint i scaped, " that it was possible any thing de-

fective could be attributed to the system of the attack it.

self, or that any kind of improvement should be attempt,

ed;" such as ihe scheme since put in practice, " the cut-

ting the enemy's line asunder; the directing the greater
part of the force of a fleet against a few ships, either in

the van or the rear, or even making a prize of the slow-

er-sailing or crippled ships of the enemy."
During the engagement of admiral Byron off the

island of Grenada, on July 6. 1779, the attack, like those

made by Matthews and Byng, was from the windward;
and from a consideration oi all these cases, Mr. Clerk
became induced to think, that the want of success was
not to be attributed either to any abatement in the spirit

of the seamen, or any defect in the shipping, or sailing

of the fleets, but solely to the unskilful manner in which

the general attacks were conducted.
Impressed with these ideas, he mentioned his suspi-

cions, in January 1780, to a friend of Sir George Rodney,

to whom he at the same time communicated his theories

of attack from both windward and leeward, and explain-

ed his doctrine of cutting the enemy's line. The pro-

priety of these plans was not fully exemplified however,

until two years after, (April 12, 1782;) when a victory,

far more decisive and important than any which had been

gained by our fleets during the last century, was obtain-

ed; for, on this occasion, the attack was from the lee-

ward, which the author considers as more rare, ingeni-

ous, and effectual, than an attack from the windward;

in addition to which the enemy's line was at the same

time cut in two.

In the Essay on Naval Tactics, the impropriety of a

single ship to windward bearing down directly on an

enemy to leeward, is pointed out by a diagram, accom-

panied with a demonstration: we are then presented with

a comparative estimate of the effect of shot directed
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Martinico, May 15, 1780.

9.

against the rigging of a ship, with its result when em-

ployed against the hull. In respect to fleets, an attack

from the windward is supposed to be attended with a dis-

advantage in the ratio of twenty to one, as the fire of the

whole line to leeward can be applied, on such an occa-

sion, against the van of the assailants; a manoeuvre

which the French were well acquainted with, and put

constantly in practice, until the new mode of combat was
introduced.

These positions are illustrated by,

1. Admiral Matthew's engagement with the combined

fleets of France and Spain, off Toulon, February 11th,

1744.

2. Admiral Byng's action with the French fleet off

Minorca, May 20, 1756.

3. Admiral Keppel's, off Ushant, July 27, 1778.

I

4. Admiral Bryon's, off Grenada, July 6, 1779.

5. Admiral Harrington's, at St. Lucia.

6. Sir George Bridges Rodney's, off Capes Firiisterre

and St. Vincent.

7. off the Pearl Rock,
Martinico, April 17, 1780.

to windward of

near the same place,

May 19, 1780.

10. Admiral Arbuthnot's, off the Chesapeak, March
1G, 1781.

11. Sir Samuel Hood's off Fort Royal, Martinico,

April 29. 1781.

12. Admiral Parker's, off the Dogger-bank, August

5, 1781.

13. Commodore Johnstone's, at Port Praya, in the

island of St. Julian.

14. Admiral Greaves's, off the Chesapeak, September

5, 1781.

From the particulars of this catalogue, Mr. Clerk de-

duces, as a general principle, that »« where the British

flrots being to windward, have endeavoured, by extend-

ing their line of battle, to stop, take, or destroy, the

whole of the ships of the enemy's line to leeward, they

have been disabled before they could reach a situation

Whence they could annoy the enemy: and, on the other

band, the French pursuing the British, in disorder, un-

supported, and disabled, have made sail; and after throw-

ing in the whole fire upon the van of the British fleet,

ship by ship, as passing in succession, have formed a
line to leeward, so as to be prepared in case another at-

tack could he made."
lie concludes by observing, "that the most artful ma-

nagement of sails, theclosesl approximation, or the most
spirited cannonade, will avail nothing, under such cir-

cumstances; and that it is in vain to hope, that ever any
thing material can he effected against an enemy's fleet

keeping to windward, passing on contrary tacks, and
desirous to go off, unless his line of battle can be cut in

twain, or some such other step can be devised as has al-

ready been described."

Mr. Clerk, alter this, proposes certain new modes,
and points out their advantages:

l. The attack from the windward upon the rear of the
enemy.

On the enemy's, three sternmost ships.

He considers both of these as far preferable to the at-

tempt of getting up with the enemy's van, with the view

to carry the whole fleet; and thinks that we ought ra-

ther to content ourselves with the certainty of cutting off

a few of their dullest-sailing vessels.

In Part II. we are presented with three cases of an at-

tack: the 1st when made by the headmo*t ships of a

squadron on the van of a retreating enemy; the 2d on or

near the centre; and the 3rd upon the van, or any where

ahead of the centre.

After due investigation, Mr. Clerk is of opinion, that

the attack from the leeward quarter can be executed with

the greatest number of advantages, particularly as the

crippled ships remain under the protection of their

friends; whereas, on the contrary, those appertaining to

a fleet to windward, will fall immediately into the power
of iheir enemies.
The battles which have taken place since the publica-

tion of this work, seem fully to justify all the positions

laid down by this author, whose merits are acknowledg-
ed, and who, we are informed, has received encourage-
ment and protection of the highest kind.

Of military arrangements.

The art of arranging armies iu order of battle, and of

regulating their movements in such a manner, as may
be deemed most proper for attacking, defending, or re-

treating, to the greatest possible advantage, is termed
military tactics. It has been generally recognised, and
is at length received as an axiom, that there is no branch
of human knowledge more difficult than that of which
we are now about to treat; and both ancients and mo-
derns have been so well convinced of this fact, that it

has been regularly taught in public schools, erected ex-
pressly for that purpose.

Two celebrated nations, the Greeks and the Romans,
were particularly anxious to attain perfection in the sci-

ence of war; and this accounts, in some measure, for
their extraordinary success, when combating against
enemies who, content with a blind obedience to a custom,
placed their chief confid'-me, not in the discipline, but
iu the multitude of their combatants. They, on the con-
trary, were conscious that the strength of armies con-
sist principally in the art with which they are managed,
and the principles by which they are regulated; that
multitudes are often more embarrassing than useful;
and that a small b>dy of troops, well regulated, and
ably directed, is capable of overcoming a large one, de-
ficient in respect to those advantages. Thence too they
deduced a theory relative to the disposition of their sol-
diers, the order of battle, the manner of encamping, the
best and most regular mode of marching, of forming,
and of acting, iu such a way, as to oppose the strong to
the weak, while they at the same time anticipated all the
stratagems, and prevented all the decep ions, of the ene-
my. On the other hand, they did not forget to regulate
the different species of arms, to attain address in manag-
ing; and to adopt the most advantageous method of us-
ing them, whether offensively or defensively.
War. accordingly, was regarded as an art, of which

it was necessary to become acquainted with the pri„ci
pies anterior to the practice. It is but little wonder
t! iclore. that so many great men were produced, and*

wonderful effects ensured; more especially in Greece,
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where infinite pains were taken to attain a perfect sys-

tem. The Romans too directed their attention to milita-

ry affairs; and the order of the legion was supposed on

the whole to be superior to that of the phalanx. Vege-
tius, indeed, after examining its formation, exclaims,

that none hut a God could have contrived such a power-

ful nd admirable assemblage.

That wonderful nation too, laying prejudice aside, at

fince examined, studied, and adopted, those practices in

which they were excelled by their enemies. A defeat was
never lost on them; Cop after every reverse, they obtained

an increase of their military knowledge. Thus the sharp-

edged weapons of the Gauls, and the elephants of Pyr-
rhus, never surprised them but once; and they had no
sooner become acquainted with the Spanish sword, than
they immediately abandoned their own. At the same
time, they did not omit to employ Numidian horses,

Cretan archers, stingers from the Balearic islands, and
ships belonging to Rhodes. In fine, no people ever ex-

hibited so much prudence in their preparations for a

campaign, or carried on hostilities with such extraordi-

nary audacity. We are the less inclined to wonder,
therefore, at the observation of Josephus, who remarks,
*« that war with them was a meditation, and peace an
exercise."

We accordingly find that they abound with great com-
manders; and what is still more extraordinary, that

many of these commanders proved victorious without the

benefit of experience. Scipio, at the age of twenty-
seven, knew how to repair the faults committed by his

fa'her and his uncle, in consequence of previous study.

When Lucullus marched into Asia for the purpose of at-

tacking Mithridatcs, he instructed himself, according to

Cicero, by reading Xenophon, and the best authors;

while at a later period Narses, who had never before

commanded, nor even served, replaced Belisarius, over-
came Totila, and successfully concluded the struggle

with the Goths.

It is evident, therefore, that war is to be regulated ac-

cording to certain rules and principles; and that on the

knowledge and application of these, depends the fate of

a campaign, and perhaps a nation. It necessarily fol-

lows, that a general ought to possess extraordinary ta-

lents and attainments. According to a celebrated au-
thor, " some qualities should be born with, and others

acquired by, him." In addition to these, he should also

possess a quick eye, so as to enable him to judge of an
advantageous position for his troops, decide on a ma-
noeuvre to be made or to be avoided, of a country suita-

ble or unsuitable to his army; and, above all, of a field

of battle whence he can derive the greatest number of
possible advantages at the least possible risk or inconve-
nience.

He should at the same time exhibit a sound and
solid judgment; for the choice of officers to be employed
on any particular exigency, depends in a great measure
upon him, and therefore the best dispositions would prove
fruitless if not ably seconded. As his orders too cannot,
from the nature of things, be precise, it is expected there-
fore of those who command under him, to know how to
take advantage of a wrong movement on the part of the
•nemy, to commence an attack themselves, or only to

-a

sustain the troops engaged, and to vary their conduct
according to the varying nature of- circumstances.

But these qualities in the chief without subordination
on the part of those who are subject to his command
would be of little avail, or if older and discipline were not

duly observed. Without these, the most numerous and
best composed army would soon become little better than
a horde of Tartars, who, being united only by the liope

of booty, separate as soon as that motive ceases to ope-

rate. Great art is necessary, however, in enforcing
discipline, and a happy mean ought to be adopted. I'oo

much severity disgusts the soldier, and not utifrequently

produces mutinies; too much indulgence on the other
hand sinks him into indolence, and induces him to ne-

glect his duty; licentiousness makes good order appear
burthensome; with his respect for, he also loses all his

confidence in, his superior officer, so that the most fatal

results are at length unavoidable.

Besides the above qualities, which are so essential, and
even necessary, in a commander, a general who would
aspire to the title of a hero, ought to unite in himself,
not only all military, but all civil and political excellence.

It is by a knowledge of the laws, customs, constitutions,

produce, and nature of different states, that he is to re-

gulate his operations, and make war with success. No-
thing will escape him, because every thing is essential to

his projects; the genius of the country points out tlie

manner of his marches and his movements, and the

knowledge of the inhabitants will had him to anticipate

whatever may be expected on their part. One nation is

vehement, fiery, and formidable, at the first onset;

another is not so hasty, but possesses more perseverance;
with the former, a single instant determines success;
with the latter, the action is not so rapid, but the event
is less doubtful.

In former times, the art of war was differcntfrom what
it is at present, although the grand principles are still rhe

same. After the darts, javelins, and arrows, had been
expended, the combat took place between opponents who
engaged hand to hand; and as they advanced in deep or-

der, with a view of overcoming all opposition bv means
of the impetus, the action was general!} long arid bloo-

dy. Some of the plans of battle were exactly the same
then as now; and it is not a little remarkable, that Cx-
sar, at Pharsalla, drew up his troops according to the ob-

lique order, while Epaminondas at Leuctra adopted that

figure which, on account of its particular form, is called

an echellon attack.

In the middle ages, war appears to have degenerated
into a s. stem of marauding, being carried on nearly in

the same manner as among the Mahrattas at the present
day. The troops, if troops they might be termed, were
mounted on horseback; and the men at arms, as tuey
were called, being cased in armour, placed their glory
in standing erect in their stirrups, so as to resist the
shock of an adversary. At length, during the crusades,
a more regular system began to prevail; and the chris-

tians on the plains of Palestine, met with a master in the

art of war, in the person of Saladin.

At the battle of Hastings, the Norman cross-bows ap-

pear to have galled and even to have surprised the Eng-
ligh, whose ranks were close, and whose line could not

be pierced. On perceiving this, William had recourse
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to stratagem, and conquered by pretending to fly, for

he knew that regular order could not be preserved in a

pursuit, and he was thus enabled to overcome an enemy

which had been thrown into disorder.

At Cressy, the English army was formed in a mas-

terly manner, having been posted to great advantage on

a gentle ascent, near the village of that name, and drawn

up so as to form three lines expressly according to the

mode prevalent at the present day; while Edward HI.

was stationed with the reserve, so as to be able to see

and to succour his troops, if occasion should require.

The long bows of the English, at this memorable conflict,

seem to have exhibited a marked superiority over the

cross-bows of the Genoese, who had been many years

considered as the best light troops in Europe. Since

that period, the English, more especially when opposed

hand to hand with the French, have uniformly maintain-

ed their superiority in the field, whenever equal num-

bers were engaged. We accordingly find, that whether

with infantry or cavalry, the pike, the screwed bayonet,

or sword, have in turn, while in their hands, been mana-

ged to advantage.

The introduction of gunpowder has made a great

change in the art, without altering, however, any of its

frand principles, which were exactly the same at the

attles of Cannse and of Austerlitz. This invention,

however, has made modern wars infinitely more expen-

sive, and modern armies far more difficult, in respect to

their management. An immense quantity of baggage,

ammunition, and artillery, has now become necessary,

while the specific number rather than the individual ex-

cellence of the soldiers, is attended to. As much de-

pends in the new system, on the regular supply of pro-

visions, for men and horses, a plan of the campaign is

for. ned beforehand, fortresses arc considered as so many
fundamental points, and the magazines being filled un-

der their protection, they are termed the base whence

the lines of operation are to be traced. It is thus, that

•trong places serve equally to protect retreats, and to

favour attacks.

In ancient times, it was usual to assault the enemy in

front, but it is now customary to act on the flank and the

rear. to< ut off convoys, and by annihilating his supplies,

to destroy the resources on which he depends. It is

usual, therefore, instead of assuming a position directly

in front, to occujn a camp either to the right or left; for

the centre, Which is the strongest part of the line, is thus

bappilj eluded, while on the contrary, the wings, which

are necessarily the weakest portion, thus became expos-

ed to insult.

Notwithstanding gunpowder is supposed by some to

have been first used at the battle of Cressy, where two

field-pieces are said to have been employed, yet it was

not until the reign of Louis XIV. that town- began to

be fortified according to the modern manner. Vauban,

under the auspices of that monarch, rendered sieges long

and expensive. During the war of the succession,

Marlborough and Eugene perceived the necessity of ol -

taining possession of the fortresses on their flanks before

they thought of advancing, while Charles XII. carried

on war like a knight -errant, rather than a great general;

lor although the passage of the Dwina, the battle of

Narva, and the actions in Poland diplayed the talents of

a master, yet his march into the Ukraine, at the solici-

tation of a Cossack chief, and his brilliant but delusive

career, considered as one great whole, savour more of

the adventurer than the hero.

It was about this period, that, in consequence of the

frequency of sieges, the pike began to be entirely laid

aside, and the bayonet adopted. The prince de Dessau
soon after introduced three important changes, to two of

which the Prussians were indebted tor the baule of Mol-
vitz. The first of these, the iron ramrod, by accelerating,

tended not a little to render the fire of musquetn m re

fatal, and thus served to exempt it from the contempt in

which it was held by the chevalier Folard and marshal
Saxe. The second was the equal step, which enahled
the whole line to advance in regular time, and thus pro-

duced one grand and uniform movement. The third,

was the change effected in the order of bartle, which was
altered to consist of three instead of four lines.

It was on these foundations that Frederic II. erected

a grand superstructure. It was he who, in addition to

the practice of these improvements, introduced celerity

into the motions of the infantry, and effected an entire

change in the charge of the cavalry; before his time the

squadrons never advanced with a quicker pace than a
trot, and had recourse to fire-arms instead of the sabre.

At the action of Sorr, his majesty was saved from des-

truction by the conduct of his horse; and he is supposed
to have gained the battle of Friedburg by the able dispo-

sition of his infantry, on which occasion, he, for the first

time, developed the system of the oblique line.

The dispute that arose out of the succession of Bava-
ria was too short to produce any grand changes, although
the king of Prussia and prince Henry on the one hand,
and the emperor Joseph and marshal Laudohn on the
other, were in the field. The war was confined entirely
to manoeuvres, to marches, and countermarches, and
ended without a battle.

The American contest produced a grand change in
military tactics, the introduction of the trailleurs or
riflemen. It is remarkable lor the singular circumstance
of the English gaining every general action, without
being able to achieve a permanent conquest. But
no sooner did the war arising out of the French
revolution take place, than great and important chan-
ges were produced. At the battle of Jemappe, Du-
raourier introduced an immense number of heavy can-
non, and a flying artillery was soon after brought into
the field by his countrymen, which produced wonderful
effects, and has been since imitated by every neighbour-
ing nation. Pichegru and Moreau, in Holland, Germany,
and Flanders, distinguished themselves by the quickness
of their evolutions, and the successful manner in which
they terminated their campaigns. Buonaparte, by the
rapidity of his movements, and the enthusiasm with which
he inspired the soldiers under him. performed wonders
in Italy and Germany. To Dessaix, however, lie was
greatly indebted for the victory at Marengo, and he
gained the battle <;f Ansferlits, partly by becoming <li«

assailant instead of octti g im the defensive, partly b\ the
suddenness of the attack, nod partlj by piercing betweta
the ill-connected columns of the allied army, the move-
ments of which were neither uniform nor simultaneous.

After all, though war as a science has of late years been
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certainly carried to a great degree of perfection, yet it has

varied but little in its principles; on the contrary* the max-
imum of the art seems now to be, to bring troops to at-

tack with the bayonet, in the same manner as they were

accustomed to do with the pike some centuries ago; and

the English by their conduct in Flanders, Egypt, and

Calabria have proved, that hand to hand they still pre-

serve their ancient reputation, and now as of old, are un-

equalled at a charge.

Meanwhile, military seminaries for the instruction of

those destined to become officers have been established,

abl< masters have been also provided, and the arts and

sciences connected with war, are now publicly taught.

By the institution of the volunteers, the genius of the

nation has been also of late years directed in an eminent

degree to military affairs; and it seems now to be esta-

blished as a principle, ihat an army has become to the

full as necessary as a fleet, for the defence of our own
islands, as well as the annoyance of the dominions of our

enemies.
Before we conclude this subject, it may be necessary

to enumerate a few of the general principles, laid down
by those who have treated of the art of modern warfare;

observing at the same time, that they apply rather to a

continent than an island.

1. It is necessary to have magazines for the supply of

an army, and fortresses for the protection of these sup-

plies.

2. There should be a range of fortresses on the same
line, to serve as a base for future operations.

3. To undertake with safety an offensive operation

against the enemy, it is necessary that the two fortresses

at the extremities of this line, should be separate at such
a distance from each other, that the two lines of operation

proceeding from them may meet at the given object, and
form an angle of at least 90 degrees.

4. It is easier to 6top the progress of an enemy by
•ccupying a frontier on his flank, than in his front.

5. The best way of opposing an offensive operation,

is to act offensively.

6. The subsistence of the enemy's army, rather than
the army itself, ought to be the chief object against which
Operations are to be directed.

7. It is always possible to avoid a combat, by prevent-

ing the enemy from approaching too near.

8. A general ought never to wait an attack, but to put
himself in movement to act offensively, even if in pos-

session of a strong position.

9. An enemy can never be drawn up so as to prevent
his flank from being turned.

10. The front opposed to the enemy ought to extend
beyond, so as to envelope him, and he may be enveloped

by an inferior number, provided it is posted on his flanks.

11. The infantry ought to be constantly supported by
the cavalry, and the best way of achieving this, is to

draw up the latter in the rear.

12. A column is the best defensive figure that can be
assumed against cavalry.
WARS. The following are the most remarkable wars

in which this country has been engaged, since the
War with Scotland, 1068.

Peace,

War

^•^{fcVu^

War with France, ni6.

Peace with (fW 8 '

(_ Scotland, 1139,
War with France, 1161.

Peace with ditto, 1186.

War again with France, with success, 1194.
Peace with ditto, 1195.

^renewed, 1215—ended, 1216.

[
with France, 1224—ended, 1234:

Civil war <^ 1262—ended, 1267.

|
with France, 1294.

lyr'ith Scotland, 1296.

,
f with France, 1299.

Ji
\ with Scotand, 1323.

fagain with Scotland, 1327.
„. J ended, 1328.

ar
'

] again with Scotland, 1333.
Lwith France, 1339.

Peace with France. May 8, 1360.
("with France, 1368.

War <j civil, 1400.

(.with Scotland, 1400.
Peace with France, May 31, 1420.

War i
wit ' 1 F,anre

» 1422.

X civil, between York and Lancaster, 1452*
Peace with France, October 1471.

f civil, i486.

\ with France, Oct. 6, 1492.

Pparp f with ditto, Nov. 3, 1492.reace
| with Scotland, 1502.

War J with F,am 'e > Feb. 4, 1512.
Xwith Scotland, 1513.

Peace with France, Aug, 7, 1514.

war with \^
to

t ;

15
f2

: Kaa
I Scotland. 1522. k

Peace with $ France
'
l5^reace witn

| Scotlam]> 1542#
War with Scotland directly after.

Peace with France and Scotland, June 7, 1546.

War with (|
C°t,and

'L
5
o
7 *

| France. 1549.
Peace with both, March 6, 1550.

Tcivil, 1553.

War
-J

with France, June 7, 1557.
(.with Scotland, 1557.

Peewit,, {f-^^o2' 1559 -

} «»" F™" { Hit-

War with (!
co*,ad

,

,l ' ,5o -

| Spam, 1588.

Peace with ditto, Aug. 18, 1G04.

War with (|
pain ' 16A4 -

\ France, 1627.
Peace with Spain and France, April 14, 1629*

War J C'V-U 1 642.

I with the Dutch, 1651.
Peace with ditto, April 5, 1654.
War with Spain, 1655.

Peace with Spain, Sept. 10, 1660.

War with {
F™nce

' *™' * 6
» I

66
,

6 '

\ Denmark, Oct. 19, 1666.

Peace with the French, Danes, and Dutch,Aug.24, 1667.

War
Peace
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Peace with Spain, Feb. 13, 1668.

War with the Algerines, Sept. 6, 1669.

Peace with ditto, Nov. 19, 1671.

AN
i

with the Dutch, March. 1672.

Peace with ditto, Feb. 28, 1674.

War with France, May 7, 1689.

Peace, general, of Rhyswick, Sept. 20, 1697.

War with France. Ma) 4, 1702.

Peace of Utrecht, March 13, 1713.

War with Spain, Dec. 1718.

Peace with ditto, 1721.

_. ... f Spain, 1739.^ arw,tl,
| France, March 31,

„ T ... f France, 1756.^ arw,th
tSpain,Jan.4, 1762.

1744.

Peace with France and Spain, Feb. 10, 1763.

War with the Caribbs of St. Vincent in 1773.

War, civil, in America, commenced July 14, 1774*

{with France, Feb. 6. 1778.

with Spain, April 17, 1780.

with.Holland, 1780.

{"France, ""]

Peace with
<j gg}^ [>Sept. 3, 1783.

(^America.J
War with France by the English, Prussians, Austrians,

and other German powers, in 1793.

Peace between Prussia and the French Republic,

1795.

Peace between Spain and the French Republic, 1795.

Peace between the French and the Sardinians in 1796.

Peace between the French and the Austrians in 1797.

War between the British and Tippoo Saib in India, in

1797.

War with the French Republic by the Austrians, Rus-

sians, Neapolitans, &c. 1798.

War with the Turks, and the invasion of Egypt, in

1798.

Peace between the French and the Russians in 1799.

Peace between the French and the Austrians in 1800.

Preliminaries of peace commenced between the French

and the Ottoman empire in consequence of the reduction

of Egypt by the British forces in 1801.

Preliminaries of peace between France and Great

Britain, &c. 1801.

Peace between France and England, 1802.

War with France, 1803. See Chronology.
Wars, different kinds of. There are four different

kinds of war, each of which is to be conducted differ-

ently the one from the other, viz. the offensive; the de-

fensive; that between equal powers; and the auxiliary,

Which is carried on out of our own territories to succour

a prince or ally, or to assist a weaker whom a more
powerful prince has attacked.

Offensive war must be long meditated on in private

before it is openly entered upon; when the success will

depend upon two essential points; that the plan shall be
justly formed, and the enterprise conducted with order.

It should be well and maturely considered and digested,

and with the greatest secrecy; lest, however able the

prince or his council may be, some of the precautions
necessary to be taken, should be discovered. Thpse
precautions are infinite both at home and abroad.

Abroad, they consist in alliances, and security not to

be disturbed in the meditated expedition, foreign levies,

and the buying up of warlike ammunition, well as to in-

crease your own stores as to prevent the enemy from get-

ting them.

The precautions at home, consist in providing for the

security of our distant frontiers, levying new troops, or

augmenting the old ones, with as little noise as possible;

furnishing your magazines with ammunition; construct-

ing carriages for artillery and provisions; buying up
horses, winch should be done as much as possible among
your neighbours; both to prevent their furnishing the

enemy, and to preserve your own for the cavalry and
the particular equipages of the officers.

Defensive war may be divided into three kinds. It

is either a war sustained by a prince, who is suddenly
attacked by another superior to him in troops and in

means: or a prince makes this sort of war by choice on
one side of his frontiers, while he carries on offensive

war elsewhere; or it is a war become defensive by the

loss of a battle.

A defensive war which a prince, attacked by a supe-
rior enemy sustains, depends entirely on the capacity of
his general. His particular application should be, to

choose advantageous camps to stop the enemy, without
however being obliged to fight him; to multiply small
advantages; to harasss and perplex the enemy in his

foraging parties, and to oblige them to do it with great
escorts; to attack their convoys; to render the pas.sages

of rivers or defiles as difficult to them as possible; to

force them to keep together; if they want to attack a
town, to throw in succours before it is invested; in short,

in the beginning his chief aim should be, to acquire the
enemy's respect by his vigilance and activity, and by
forcing him to be circumspect in his marches and manner
of encampment, to gain time himself, and make the enemy
lose it. An able general, carefully pursuing these max-
ims, will give courage to his soldiers, and to the inhabi-
tants of the country; he gives time to his prince to take
proper precautions to resist the enemy who attacks him;
and thus changes the nature of this vexatious kind of
warfare.

The management of a defensive war requires more
military judgment than that of an offensive one.
A war between equal powers, is that in which the

neighbouring princes take no part, so long as the belli-

gerent parties obtain no great advantage, the one over
the other. This sort of war never should last long if

you want to reap any advantages from it. As to its

rules, they are entirely conformable to those already
given; but we may look on it as a certain maxim in this
sort of war, that the general who is the most active and
penetrating, will ever in the end prevail over him, who
possesses these qualities in a less degree; because, by his
activity and penetration, he will multiply small advan-
tages, till at last they procure him a decisive superiority.
A general who is continually attentive to procure him-
self small advantages, ever obtains his end, which is to
ruin the enemy's army; in which case he changes the na-
ture of the war, and makes it •ffensive; which should
ever be the chief object of his prince.

Auociliary war, is that in which a prince succours his
neighbours, either in consequence of alliances or cn§a £
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merits entered into with them, or sometimes to prevent

their falling under the power of an ambitious prince.

If it is in virtue of treaties, heobservesthem religious-

ly, in furnishing the number of troops prescribed, and
even offering to augment his quota if required; or in

making a diversion by attacking the common enemy, or

his allies.

If it is to prevent a neighbouring prince from being

crushed by a power, who after the conquest may heroine

dangerous to yourself, there are several measures to be

taken for your own particular interest. One of the chief

is, to exact from those you succour, the possession of

some place in security, lest they make their peace with-

out your knowledge, or to your prejudice.

The general, therefore, who is chosen for the command
of this auxiliary corps, should have wisdom, penetration,

and foresight; wisdom, to preserve a proper discipline

in his corps, that the allied prince may have no cause to

complain of him; foresight and penetration, to prevent

his troops suffering for want of subsistence, or being

exposed to the perils of war, but in proportion to their

numbers with those of the allied prince; and finally, that

nothing shall pass without his knowledge, which may
he prejudicial to his master.

War, council of, is an assembly of great officers,

called by a general, or commander, to deliberate with
him on enterprises and attempts to be made. On some
occasions, council of war is also understood of an assem-
bly of officers, sitting in judgment on delinquent soldiers,

deserters, coward officers, &c.

WARD, in law books, a word of divers significations;

thus, a ward in London, is a part of the city committed
to the special charge of one of the aldermen of the city.

There are twenty-six wards in London, which are as

hundreds, and the parishes thereof as towns. A forest

is also divided into wards, and so are most of our hos-
pitals.

WARDEN, one who has the charge or keeping of
any person, or thing, by office. Such is the warden of
the Fleet, the keeper of the Fleet-prison; who has the
charge of the prisoners there, especially such as are com-
mitted from the court of chancen for contempt.
Warden, in an university, is the head of a college,

answering to what in other colleges we call the master.
Warden, or lord-warden of the cinque ports, is the go-
vernor of these noted havens, who has the authority of
an admiral, and sends out writs in his own name. War-
den of the mint, is an officer whose business it is to re-

ceive the gold and silver bullion brought by the mer-
chants, to pay them for it, and oversee the other officers.

He is called keeper of the exchange and mint.

Warden, church. See Church- wardens.
WARDMOTE, in London, is a court so called which

is kept in every ward of the city, answering to the cu-
riata comitiain ancient Rome.
WARDS, was a court first erected in the reign of

Henry Till, and afterwards augmented by him with the
issue of liveries; whence it was styled the court of wards
and liveries, but dissolved by 12 Car. II.

WARDSHIP. In our ancient customs, when the te-
nant died, and his heir was under the age of twenty-one
being a male, or fourteen being a female, the lord was
entitled to the wardship of the heir, and was called the

War
guardian in chivalry. This wardship consisted in having
the custody of the body and lands of such heir, without
any account of the profits, till the age of tweniy-one in

males, and fourteen (which was afterwards advanced to

sixteen) in females. For the law supposed the heir
male unable to perform knight's service till twenty-one:
but as for the female she was supposed capable at four!
teen to marry, and then her husband might perform tlie

office. 2 Black. 67. This privilege of tlie lord's was
abolished under the Commonwealth, and the abolition
confirmed by stat. 12 C. II. C 24.

WARNING- \VHE£.L, in a clock, is the third or
fourth, according to its distance from the first wheel
See Clock-work.
WARP, in the manufactures, is the threads, whether

of silk, wool, linen, hemp, &c. that areextended length-

wise on the weaver's loom; and across which the work-
man by means of his shuttle passes the threads of the
woof, to form a cloth, ribband, fustian, or other stuff.

For a woollen stuff to have the necessary qualities, it

is required that the threads of the warp should be of the
same kind of wool, and of the same fineness, throughout-
that they are sized with Flanders or parchment size'

well prepared; and that they should be in sufficient

number with regard to the breadth of the stuff to be
wrought.
To warp a ship is to shift her from one place to another,

when the wind and tide will permit, it without danger.
WARRANT, a praecipe under hand and seal to some

officer, to bring any offender before the person granting
it; and warrants of commitment are issued b) the privy
council, a secretary of s.ate, or justice of the peace, &r.
where there has been a private information, or a witness
had deposed against an offender. Wood's Inst. 614.
Any one under the degree of nobility may be arrested

for a misdemeanour, or any thing done against the peace
of the kingdom, by warrant from a justice of the peace;
but if the person is a pee. of the realm, he must be ap-
prehended for a breach of the peace by warrant out of

B. R. Dalt. Just. 263.

A constable ought not to execute a justice's warrant,
where the warrant is unlawful, or the justice has no ju-

risdiction; if he does he may be punished. Plowd. 394.

But if any person abuses it, b\ throwing it in the dirt,

&c. or refuses to execute a lawful warrant, it is a con-

tempt to the king's process, for which the offender may
be indicted and fined. Crompt. 149.

A general warrant to apprehend all persons suspected,

without naming or particularly describing any person in

special, is illegal and void for its uncertainty; for it is

the duty of the magistrate, and ought not to be left to I he

officer, to judge of the ground of the suspicion. Also a

warrant to apprehend al! persona guilty of such a crime,

is no legal warrant; for .he point upon »hich its autho-

rity rests, is a fact to (»• decided on a subsequent trial;

namely, whether the person apprehended thereupon is

guilty or not guilty. 4 Black. 291.

A warrant may b^ lawfully granted hy any justice for

treason, felony, or prjem in re, or any other offence

against the peace; and ii seems clear, that where a sta-

tute gives any one justice a j irisdjYtion over any fl ?»

or a power to require any person n do a certain thing

ordained by such a statute, it impliedly gives a power
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to every such justice to make out a warrant to bring be-

fore him an one accused of such offence, or compelled

te do any thing ordained by such statute; for it cannot

but be intend' d", that a statute which gives a person ju-

risdiction over an offence, means also to give him the

power incident to all courts, of compelling the party to

cone before him. 2 Haw. 84.

Bui in cases where the king is not a party, or where

no corporal punishment is appointed, as in cases for ser-

vants' wages and the like, it seems that a summons is

the more proper process; and for default of appearance,

the justice may proceed; and so indeed it is often directed

by special statutes.

A warrant from any of the justices of the court of king's

bench extends over all the kingdom, and is tested or da-

ted England; but a warrant of a justice of peace in one

countv, must be backed, that is, signed, by a justice of

another county, before it can be executed there. And a

warrant for apprehending an English or a Scotch offend-

er may be indorsed in the opposite kingdom, and the of-

fender carried back to that part of the united kingdom

in winch the offence was committed. 4 Black. 291.

Warrant of attorney, is an authority and power gi-

ven by a client to his attorney, to appear and plead for

him; or to suffer judgment to pass against him by con-

fessing the action, nil dicit, non sum informatus, &c.

Ami although a warrant of attorney given by a man in

custo*l> to confess a judgment, no attorney being present,

is void' as to the entry of judgment; yet it may be a good

warrant to appear and hie common bail. 2 Lit. Abr.

629.

WARRANTIA CHART^E, a writ that lies where a

man is enfeoffed (if lands with warranty, and then he is

stud or impleaded. And if the feoffee is impleaded in

assize, or other action, in which he cannot vouch or call

to warranty, he shall have this writ against the feoffer,

or his heirs, to compel them to warrant the land to him;

and if the land is recovered from him, he shall recover as

much lands in value against the warrantor, &e.j but the

warrantia charlse ought to be brought by the feoffee, de-

pending the first writ against him, or he has lost his ad-

Vantage. F. N. B. 134.

Y> ARRANTIA D1E1, a writ lying in cases where a

man, having a day assigned personally to appear in court

to any action \y herein he is sued, is in the mean time em-

ployed in the king's service, so that he cannot come at

the day assigned. This writ is directed to the justices

to this end, that they neither take nor record him in de-

fault for that day.

WARRANTY, a promise or covenant by deed, made
by the bargainor, lor himself and his heirs, to warrant or

secure the bargainee and his heirs against all men, for the

enjoying any thing agreed on between them.

Warranty is either real or personal; real, when it is

inexed to lands or tenements granted for life, &c. And
this is either in deed, as by the word warrantizo express-

ly : <»r in law, as by the word dedi, or some other ampli-

fication. Personal, which either respect the property of

the thing sold, or the quality of it. Cowel.

Warranties in their more general divisions are of two

kinds; first, a warranty in deed, or an express warranty,
w :

i h is whin a fine, or feoff ent in fee, or a lease for

life, is made by deed, which lias an express clause of war-

ranty contained in it,' as when a conusor, feoffor, or les-

sor, convenants to warrant the land to the conusee, feof-

fee, or lessee; secondly, a warrant in law, or an implied

warranty, which is, when it is not expressed by the par-

ty, but tacitly made and implied by the law. l Inst.

365.

A warranty in deed is either lineal or colateral. A
lineal warranty is a covenant real, annexed to the land

by him, who either was owner of or might have inherited

the land, and from whom his heir lineal or collateral,

might possibly have claimed the land as heir from him

that made the warranty. A collateral warranty is made
by him that had no right, or possibility of right, to the

land, and is collateral to the title of the land. 1 inst.

370.

WARREN, is a franchise or place privileged, by pre-

scription or grant from the king, for the keeping of beasts

and fowls of the warren; which are coneys, patridges,

pheasants, and some add quails, woodcocks, and water-
fowl. I Inst. 233.
These were looked upon as royal game, and the fran-

chise of free warren was invented to protect them, by giv-

ing the grantee a sole and exclusive power of killing

such game, so far as his warren extended, on condition
of his preventing other persons; for, by the common law,
no man, not even a lord of a manor, could justify killing

game on another man's soil, unless he had the liberty of
free wan-en. 2 Black. 39.

Warren, rabbit. In setting up a warren, great cau-
tion is to be used for the fixing upon a proper place, and
a right situation. It should always be upon a small as-
cent, and exposed to the east or the south. The soil

that is most suitable, is that which is sandy; for when the
soil is clayey or tough, the rabbits find greater difficul-

ty in making their burrows, and never do it so well; and
if the soil is boggy or moorish, there would be very little

advantage from the warren, for wet is very destructive
of these animals.

All due precautions must be taken, that the warren
may be so contrived, that the rabbits may habituate them-
selves to it with ease. Many would have it that warrens
should be enclosed with walls; but this is a very expensive
method, and seems not necessary or advisable; for we find
but very few that are so, and those do not succeed at aljl

the better for it.

WART. See Surgery.
WASH, among distillers, the fermentable liquor used

by the malt distillers. See Distillation.
WASHING, in design. See Water-colours.
WASP. See Vespa.
WASTE, is the committing any spoil or destruction

in houses, lands, &c. by tenants, to the damage of the
heir, or of him in reversion or remainder; whereupon the
writ or action of waste, is brought for the recovery of the
thing wasted, and damages for the waste done. 5 Bac.
Abr. 459.

There are two kinds of waste, voluntary or achial
and negligent or permissive. Voluntary waste may be
done by pulling down or prostrating houses, or cutting
down timber trees; negligent waste may he, by suffering
a house to be uncovered, by which the' spars or rafters
planches, or other timber of the house, are rotten. 1
Inst. 55.
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A writ of waste, to punish rhe offence after it has been

committed, is an action partly founded upon the common
law, and partly upon the statute of Gloucester; and may
be brought by him that has rhe immediate estate of Inhe-

ritance in reversion or remainder* against the tenant for

life, tenant in dower, tenant by the courtesy, or tenant

for years. 5 Black. 227.

This action of waste is a mixed action: partly real, so

far as it recovers land, and partly personal, so far as it

recovers damages: for it is brought for both those pur-
poses; and if the waste is proved, the plaintiff shall reco-

ver the thing or place wasted, and also treble damages
by the said statute. 6 Ed. I. c. 5.

The writ of waste, calls upon the tenant to appear and
show cause why he has committed waste and destruction
in the place named, to the, dishersion of the plaintiff. And
if the defendant makes default, or do^s not appear at the

day assigned him, then the sheriff is to take with him a
jury of twelve men, and go in person to the place alleged

to be wasted, and there enquire of the waste done, and
the damages; and make a return or report of the same
to the court, upon which report the judgment is founded.

3 Black. 228.

Waste of the forest, is properly where a man cuts down
liis own woods within the forest, without licence of the

king or lord chief justice in eyre.

Waste is also taken for those lands which are not in

any man's occupation, but lie common.
They seem to be so called, because the lord cannot

make such profit ef them as of his other lands, by reason

of the use others have thereof, for passing to and fro.

Upon this none may build, cut down trees, dig, &c. with-
out the lord's licence.

WATCH, in the art of war, a number of men posted

at any passage, or a company of the guards who go on
thepatrole. At sea, the term watch denotes a measure
or space of four hours, because half the ship's company
watch and do duty in their terms, so long at a time; and
they are termed starboard watch, and larboard watch.
Watch avd ward. Watching is properly intended

in the night, and warding for the day time. Dalt. 104.

Persons aggrieved by assessments for watch and ward,
may appeal to the mayor. 11 G. I. c. 18.

Wtatch is also used for a sm^JJ portable, movement or
machine for the measuring of thne, having its motion re-

gulated by a spiral spring.

Watches. strictly taken, are all such movements as
show the parts of time; as clocks are such as publish it,

by striking <>n a bell, &c. Bit, commonly, the name
watch is appropriated to such as are carried in the

pocket, and clock to the large movements, whether they
Strike or not. See Clock.
The several members of the watch part are: 1. The

balance, consisting of the rim. which is its circular part;

and the verge, which is its spindle, to which belong the

two pallets or levers that play in the teeth of the rrown-
wh •• I. 2. The potence, or pottance, which is the strong
stud in pocket-watches, whereon the lower pivot of the
verge plays, and in the middle of which one pivot of the

balance-wheel plays; the bottom of the potence is called

the foot, the middle part the nose, and the upper part the
shoulder. 3. The cork, which is the piece covering the
balance. 4. The regulator, or pendulum spring, which is

the small spring in new pocket-watches, underneath the
balance. 5. The pendulum, whose parts are the verge,
pallets, cocks, and the bob. 6. The wheels, which are
the crown-wheel in pocket-pieces, and swing-wheel in

pendulums, serving to drive the balance or pendulum.
7. The contrate- wheel, which is that next the crown'
wheel, &c. and whose teeth and hoop lie contrary to those
of other wheels, whence the name. 8. The great or first

wheel, which is that the fusee, &c. immediately drives-

after which are the second wheel, third wheel. Ace.
9'

Lastly, between the frame and dial-plate, is the pinion of
report, which is that fixed on the arbor of the great wheel
and serves to drive the dial- wheel, as that serves to car.

ry the hand.

Spring or pendulum watches are pretty much upon the

same principle with pendulum clocks, whence their de-
nomination. If a pendulum describing little arches of a
circle makes vibrations of nequal lengths in equal times
it is because it describes the greater with a greater ve-

locity. For the same reason a spring put in motion, and
making greater or less vibrations, as it is more or less

stiff, and as it has a greater or less degree of motion
given it, performs them nearly in equal times. Hence
as the vibrations of the pendulum had been applied to

large clocks, to rectify the inequality of their motions,

so to correct the unequal motions of the balance of

watches, a spring is added, by the isochronism of whose
vibrations the correction is to be effected.

The spring is usually wound into a spiral, that, in the

little compass allotted it, it may be as long as possible,

and may have strength enough not to be mastered and

dragged about by the inequalities of the balance it is to

regulate. The vibrations of the two parts, viz. the

spring and balance, should be of some length, only so

adjusted as that the spring, being more regular in the

length of its vibrations than the balance, may on occa-

sion communicate its regularity thereto.

The invention of spring or pocket watches is owing to

the artists of the present age. It is true, we find men-

tion made of a watch presented to Charles V. in the his-

tory of that prince; but this in all probability was no

more than a kind of clock 1o be set on a table, some re-

semblance whereof we have still remaining in the an-

cient pieces made before the year 1670.
In effect, it is between Dr. Hooke and Mr. Huygens

that the glory of this excellent invention lies, but to

which of them it properly belongs, is greatly disputed;

the English ascribing it to the former, and the French,

Dutch, Ace. to the latter. Mr. Derham, in his Artifi-

cial Clock-maker, says plainly that Dr. Hooke was 1 e

inventor; and adds, that he contrived various ways of

regulation. One way was with a loadstone. Another

with a tender straight spring, one end whereof played

backwards aud forwards with the balance, so that the

balance was to the spring as the bob to the penduh m,

and the spring as the roil of it. A third Method »M
with two balances, of which there were divers sorts,

some having a spiral spring to the balance for a regula-

tor, and others without. But the way that prevailed and

continues in mode, was with one balance, and one spring

running round the upper part of the verge; though this

has a disadvantage which those of two springs, &C.

were free from, in that a sudden jerk or confused shake
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will alter its vibrations, ami put it in an unusual hur-

ry.

We sliall conclude this article with an account of the

•nisiii of* a coiiMUim pocket-watch.

Plato Watch^ork, explains the construction of

a common po< ket-watch. The moving power is a spiral

steel spring (fig-. 3), which is coiled up dose by a tool

used for the purpose, and put into a brass box (fig. 2)

called the barrel: the spring has a hook at its outer end

which is put through a hole in the side of'the barrel and

riveted; the inner end has an oblong opening cut through

it, to receive a hook upon the barrel arbor (fig. 6); this

arbor goes through the bottom of the barrel, and is square

to hold a worm-wheel iU (fig. 5) which is turned round

by a worm b; the ends of the arbor project below this,

and it is pivoted into the lower plate A (fig. 8) of the

watch: the top of the barrel has a cover put over i%

through which the pivot of the arbor projects, and works
in a socket in the upper plate D.
The barrel thus mounted has a steel chain a, (figs. 1

anil 8) hooked to its upper end, and coiled round it; the

other end of (his chain is hooked to the lower part ot the

fusee E (figs, f and 8). It is evident that when the fusee

is turned by the watch-key, it will wind the chain off

the barrel on itself; and as one end of the spring is fas-

tened to the barrel, and the other is hooked to the arbor

(which is prevented from turning by the worm-wheel
beneath), the spring will be coiled up into a smaller com-
pass than it was before, and by its reaction will, when
the watch-key is taken off, turn the fusee and keep the

watch going. The fusee has a spiral groove cut round
it, as shown in fig. 4, in which the chain lies: this

groove is cut by an engine, so that the chain shall pull

from the smallest part of the fusee, when the spring is

wound up, and act with its geeatcst force; and gradual-
1\ in- leases in size as the spring unwinds and acts with

Jess power, so that the effect upon the great wheel e

(figs. 1, 8, an 1 7) may be always the same, and cause

the watch to go with regularity; and this effect can be

at any time increased or diminished by turning the worm
b. ("fig. 5) which coils the spring up closer, and causes

it to act with greater force, or vice versa.

The fusee (fig. 4) has a ratchet wheel, at its lower
end, which takes into a click fixed in a hollow cut in

the great wheel (fig. r). in order that when the watch is

winding up. the fusee may slip round without the great
wheel; and that when the spring draws it round in the oth-
er direction, it n ay move the great wheel with it, and the
other wheels of the watch. The great wheel e, has 48
teeth on its circumference, which take into and turn a
pinion of 12 teeth, fixed on the same arbor with the cen-
tre wheel ir. and fig. 9. which has 54 teeth to turn a
pinion of six leaves on the arbor of the third wheel /i, and

10; the third wheel has 48 teeth, and" turns a pinion
of six on (lie arbor of the rontrate wheel i, and fig. l 1,

which has 48 teeth cut parallel to its axis, by which it

turns a pinion of six leaves, fixed to the balance-wheel
k'fig. 8; 12, and 14. The pivots of the arbor of this
wheel turn, one in a frame F. (fig. 8, and fig. 15) called
the pittance, fixed to the upper plate; and the other in

ial| piece fixed to the upper part, called the counter-
pottanre, so thai when the two plates are put together,
tfie balance-wheel pinion may work into the teeth of the

Vol,, in. in«

contrate wheel. The balance wheel has ~i5 teeth, by
which it impels the balance I, (figs. Sand 16, and fig.

13); the arbor of the balance, which is called the verge,

has two pallets projecting from it nearly at right angles

to each other; these are acted upon by the balance wheel,

as shown in fig. 14; where the lower pallet is supposed

to be in contact with one of the teeth of the balance wheel,

which, as it turns round, pushes the pallet round and
the balance with it, till the balance has made about a

quarter of a turn: the tooth of the balance wheel then

slips off and escapes; in this position the watch would
run down it'it were not for the upper pallet at that in-

stant taking another tooth on the opposite side of the

•balance wheel, which, as it moves in a contrary direction,

pushes the balance back again, till tfie tooth escapes the

pallet; the lower pallet then engages the wheel as before.

But for the better regulation of the time, the balance has
a very fine spring m (fig. 1 6), called the pendulum
spring, with tlie inner end fixed to the vergejust beneath
the balance, and the outer end pinned to a stud fixed to

the top of the upper plate of the watch, so that the bal-

ance will rest only in one position, and If it is moved
either way by the balance wheel, the spring will have a
tendency to bring it to the same position again. When
the lower pallet, for instance, has just liberated a tooth
of the balance wheel, the pendulum spring is strained,
and returns the balance to its point of rest instantane-
ously, the balance wheel following the upper pallet by
the action of the main spring; and when the balance
wheel comes to push the balance beyond its point of rest
the other way, it mo.ves slowly, because it has the elas-
ticity of the pendulum spring to overcome.

It is evident that by strengthening or weakening this
spring, the velocity of the balance can be regulated,
which is done by a contrivance shown in fig. 16, and
the under side of it in fig. 17. Jt is a plate of brass
screwed to the top of the upper plate, close under the
balance; and at one place it is bellowed out to receive a
wheel n, of 20 teeth, - Inch turns a segment of awheel p,
called the curb, which moves round in a circular groove-
it has a projecting leaf g, with a notch in it to receive
the pendulum spring; so that by turning the wheel with
a key put on a square part of its arbor, the spring is
lengthened or shortened, so as to give it a different now-
er. and make the balance vibrate quicker or slower; the
arbor of the wheel «, has a dial r, (fig. 16) upon it,
with divisions to set it by. The upper pivot of the verge
runs m a cock screwed to the upper plate, as shown in
hg. 8, which covers the balance and protects it from vio-
lence; and the lower pivot works in the bottom of the
pottance; the socket for the pivot of the balance wheel is
made in a small piece of brass, which slides in a groove
made in the pottance, as shown in fig. 15, so that by
drawing the slide in or out. the teeth of the balance

other
JUSt dCar °"e 1>al,Ct bL>,0l'

e lt takes the

The watch is so adjusted by the pendulum spring thatthe balance shall vibrate so as to turn the centre wheelround once in an hour: the spindle of this projects thromrh
the. lower plate (fig. 8) . aiH , |la8 a tuU fitted orif?Which is square at the top, and carries the minute hSkhthe o her end of this tube has a pinion of 12 teeth on itwinch turns the minute wheel , (figs. 8, and i of

«
*,
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and its pinion of 16, which moves the hour wheel t. of 48

teeth: the spindle of this is a tube which is put over the

tube of the minute hand, and has the hour hand fixed on
it to indicate the time upon the dial-plate.

Watch, striking, one which, besides the common
watch-work for measuring time, has a clock part for

striking the hours, so that, properly speaking, they are

pocket-clocks. See Clock.
Watch, repeating, one that by only pulling a string,

pushing in a pin, &c. repeats the hour, quarter, or min-
ute, at any time of the day or night.

Watches made b; artificers are to have the makers'
names, under the penalty of 20/. 9 and 10 W. III. c. 28.

WATCHING. See Medicine.
WATER was universally considered as a simple ele-

mentary substance, till the chemists of the present age
.proved, by experiments, the substance of which has be- n

stated in a preceding article (see Chemistry), that it

is in reality a compound body. Its principles have
been ascertained both by composition and decomposi-
tion; and one hundred parts of water are found to con-

sist of eighty-five parts of oxygen, and fifteen of hydro-
gen, with a certain portion of caloric.

This very useful and necessary fluid presents itself

to our notice in three distinct forms, namely, in its liquid

state, in the state of vapour or steam, and, lastly, in its

frozen state. See Freezing, Evaporation, Steam,
&c.

Water, when fluid, is not in its most simple state; for

its fluidity depends on a certain quantity of caloric,

which enters into combination with it, and insinuating

itself between the particles of the water, renders them
capable of moving in all directions.

We are supplied with water either from the atmos-
phere, whence it descends in the form of lain, hail, or

snow, or from the earth, which sends it forth in springs

and rivulets. In the former case, the watery exhala-

tions drawn from the sea, and the surface of the earth

by the sun's heat, form clouds, whose particles being

afterwards condensed, fall back again in showers. In
the latter, the water which falls on the tops of moun-
tains, and other lofty situations, penetrates the earth,

and, after passing downwards, breaks forth at some fis-

sure or aperture at a distance from its source.

Water, common. Good water is as transparent as

crystal, and entirely colourless. It has no smell, and
scarcely any taste; and in general the lighter it is, so

much the better. If we compare the different waters

which are used for the common purposes of life with

each other, and judge of them by the above standard, we

shall find them to differ considerably from each other,

according to the circumstances of their situation. These

waters may be reduced under four heads, namely, 1.

Rain water; 2. Spring and river water; 3. Well water;

4. Lake water.

t. Rain water, unless when near a town, or when col-

lected at the commencement of the rain, possesses the

properties of good water in perfection, and is as free

from foreign ingredients as any native water whatever.

The substances which it holds in solution are air, car-

bonic acid, carbonat of lime, and, according to Berg-
inan, it yields some traces of nitric acid, and a little

muriat of iime. The quantity of air in good water does

not exceed s\th of the bulk. One hundred cubic inches
of wafer contain generally about one cubic inch of car-

bonic acid gas. It is to the presence of these two elas-

tic fluids that water owes its taste, and many of the

good effects which it produces on^Piimals and vegeta-

bles. Hence the vapidness of newly- boiled water from
which these gases are expelled. Snow water, when new-
ly melted, is also destitute of gaseous bodies. Hence
the reason that fish cannot live in it, as Carradori has

ascertained. Hassenfratz, indeed, has endeavoured to

prove, that snow water holds oxygen gas in solution;

but in all probability the water which he examined had
absorbed air from the atmosphere.

The quantity of muriat of lime contained in rainwater

must be exceedingly minute: as Morveati has ascertain-

ed that rain water may be rendered sufficiently pure for

chemical purposes by dropping into it a little barytic wa-
ter, and then exposing it for sometime to the atmosphere,

and allowing the precipitate formed to deposit. Accord-

ing to that very accurate philosopher, the rain water

Which drops from the roofs of houses, alter it lias rained

for some time, contains only a little sulphat of lime,

which it has dissolved as it trickled over the slates.

2. '['he water of springs is nothing else than rain wa-

ter, which, gradually filtring through the earth, col-

lects at the bottom of declivities, and makes its wa; to

the surface. It is therefore equally pure with rain wa-

ter, provided it does not meet with some soluble body or

other in its passage through the soil. But as this is al-

most always the case, we general!; find, even in the pur-

est spring waler, a little carbonat of lime and common
salt, besides the usual proportion of air and carbonic

acid gas. Sometimes also it contains muriat of lime or

a little carbonat of soda. Bergman found the springs

about Upsal, which are reokoued exceedingly pure, to

contain the following foreign bodies:

1. Oxygen gas, 5. Common salt,

2. Carbonic- acid, 6 Sulphat ofpotass,

3. Carbonat of lime, 7. Carbonat of soda,

4. Silica, 8. Muriat of lime.

The w hole of these ingredients amounted at an ave-

rage to 0.00004 parts; and the proportion of each of the

solid bodies was as follows:

Carbonat of lime 5.0 Muriat of lime 0.5

Common salt S.O Sulphat ofpotass 0.25

Silica - - 0.5 Carbonat of soda 0.25

River waters may be considered as merel; a collec-

tion of spring and rain water, and therefore are usually

possessed of a degree of purity at least equal to these.

Indeed, when their motion is rapid, and their bed silice-

ous sand, they are generally purer than spring water;

depositing during their motion exery thing which was

merely mechanically suspended, and retaining nothing

more than the usual proportion, of air and carbonic acid

gas, and a very minute quantity of carbonated lime and

common salt. When their bed is clayey, they are usu-

ally opal-coloured, in consequence of the particles of

clay which they hold in suspension.

3. By well water is meant the water which is obtained

by digging dee]) pits, which is not in sufficient quantity to

overflow the mouth of the well, but which may be obtain-

ed in abundance by pumping. It is essentially the same
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with spring water, being derived from the very same

source; but it is more liable to be impregnated with for-

eign bodies from the soil, in consequence of its stagnation

or s!o\n filtration. Hence the reason that well water is

often of that kind which is distinguished by the name of

hard water, because it does not dissolve soap, and can-

not be used for dressing several kinds of food. These
properties are owing to the great proportion of earthy

salts which it holds in solution. The most common of

these salts is sulphat of lime. These earthy salts have

the property of decomposing common soap: their acid

unites with the alkali of the soap, while the earthy basis

forms with the oil a soap not soluble in water, which en-

velopes the soap and gives it a greasy feel. These wa-

ters may be in general cured by dropping into them an

alkaline carbonat. Mr. Sennebier has shown that well

water usually contains a greater proportion of carbonic

acid gas than spring or river water.

4. The water of lakes is merely a collection of rain

water, spring water, and river water, and of course con-

tains precisely the same heterogeneous salts: but it is sel-

dom so trasparent as river water, being usually conta-

minated with the remains of animal and vegetable bodies

which have undergone putrefaction in it. For as lake

water is often nearly stagnant, it does not oppose the pu-

trefaction of these bodies, but rather promotes it; whereas
in river water, which is constantly in motion, no putre-

faction lakes place. Hence the reason of the slimy ap-

pearance and the brownis'h colour which often distinguish

lake water.

Marsh water contains a still greater proportion of ani-

mal and vegetable remains than lake water, because it is

altogether stagnant. Moss water is strongly impregna-
ted with those vegetable bodies which constitute mosses,
arid usually also contains iron.

Waters, mineral. All waters which are distinguish-

ed from common water by a peculiar smell, taste, colour,

&c. and which in consequence of these properties cannot

be applied to the purposes of domestic economy, have

been distinguished by the appellation of mineral waters.

These occur more or less frequently in different parts of

the earth, constituting wells, spring, or fountains; some-
times of the temperature of the soil through which they

pass, sometimes warm, and in some cases even at the boil-

ing temperature. Many of these mineral springs at-

tracted the attention of mankind in the earliest ages, and
were resorted to by those who laboured under diseases,

and employed by them either externally or internally as

a medicine. Hut it wTas not till towards the end of the

17th century that any attempt was made to detect the in-

gredients of which these waters were composed, or to

discover the substances to which they owed their proper-

tics.

The substances hitherto found in mineral waters
amount to about 38, and may be reduced under the four

following heads: 1. Air and its component parts, oxy-
gen and azotic gas. 2. Acids. 3. Alkalies and earths.

4. Salts.

I. 1. Air is contained in by far the. greater number
of mineral waters: its proportion does not exceed l-28th
of the bulk of the water. 2. Oxygen gas was first de-

tected in waters by Scheele. its quantity is usually in-

considerable: and it is incompatible with the presence of

sulphureted hydrogen gas or iron. 3. Azotic gas was
first detected in Buxton water by Dr. Pearson. After

wards it w;as discovered in Harrow gate waters by Dr
Garnet, and in those of Lemington Priors by Mr
Lam be.

IF. The only acids hitherto found in' waters, except in

combination with a base, are the four following: carbonic,

sulphurous, boracic, and sulphureted hydrogen gas. 1.

Carbonic acid was first discovered in Pyrmont water by
Dr. Brownrigg. It is the most common ingredient in

mineral waters, 100 cubic inches of the water generally

containing from six to 40 cubic inches of this acid gas.

According to Westrum, 100 cubic inches of Pyrmont
water contain 187 cubic inches of it, or almost double

its own bulk. 2. Sulphurous acid has been observed in

several of the hot mineral waters in Italy, which are in

the neighbourhood of volcanoes. 3. The boracic acid

has also been observed in some lakes in Italy. 4. Sulphu-
reted hydrogen gas constitutes the most conspicuous

ingredient in those waters which are distinguished by
the name of hepatic or sulphureous.

•III. The only alkali which has been observed in min-
eral waters, uncombined, is soda; and the only earthy
bodies are silica and lime. 1. Dr. Black detected soda
in the hot minerals of Geyzer and Rykum in Iceland;

but in most other cases the soda is combined with car-

bonic acid. 2. Silica was first observed in waters by
Bergman. It was afterwards detected in those of Geyzer
and Rykum by Dr. Black, and in those of Carlsbad by
Klaproth. Hassenfratz observed it in the waters of
Pougues, and Breeze in those of Pu. It has been found
also in many other mineral waters. 3. Lime is said to

have been found uncombined in some mineral waters;

but this has not been proved in a satisfactory manner.
IV. The, only salts hitherto found in mineral waters,

are the following sulphats, nitrats, muriats, carbonats,

and hydrosulphurets.

1. Sulphat of soda
2 ammonia
3 lime

4 magnesia
5 allumina

6 iron

7 copper
8. Nitrat of potass

9 lime

10 magnesia
11. Muriat of potass

12 soda
13 ammonia
14 barytes

15 lime

16 magnesia
17 alumina
18 manganese
19. Carbonat of potass
20 soda
21 ammonia
22 lime
23 magnesia
24 alumina
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25. Carbon at of iron

26. Hydrosulphuret oflime

27 potass

28. And likewise borax.

Of these genera the carbonate and muriats occur by far

most commonly, and the nitrats most rarely.

1. Sulphat of soda is not uncommon, especially in those

mineral waters which are distinguished by the epithet

saline. 2. Sulphat of ammonia is found in mineral wa-
ters near volcanoes. 3. Sulphat of lime is exceedingly

common in water. Its presence seems to have been first

detected by Dr. Lister in 1682. 4. Sulphat of magne-
sia is almost constantly an ingredient in those mineral
waters which have purgative properties. It was detected

in Epsom waters in 1610, and in 1696 Dr. Grew pub-
lished a treatise on it. 5. Alum is sometimes found in

mineral waters, but it is exceedingly rare 6. Sulphat of

iron occurs sometimes in volcanic mineral waters, and
lias even been observed in other places. But sulphat of

copper »s only found in the waters which issue from cop-

per mines. 7. Nitre has been found in some springs in

Hungary; but it is exceedingly uncommon. 8. Nirrat

of lime was first detected in water by Dr. Home of Edin-
burgh, in 1756. It is said to occur in some springs in

the sandy deserts of Arabia. 9. Nitrat of magnesia is

said to have been found in some springs. 10. Muriat
of potass is uncommon; but it has lately been discovered

in the mineral springs of Uhleaborg in Sweden, by Jti-

lin. 11. Muriat of soda is so exceedingly common in

mineral waters, that hardly a single spring has been
analysed without detecting some of it. Muriat of am-
monia is uncommon; but it has been found in some mi-
neral springs in Italy, and in Siberia. 13. Muriat of

barvtes is still more uncommon; but its presence in

mineral waters has been announced by Bergman. 14.

Muriats of lime and magnesia are common ingredients*.

15. Muriat of alumina has been observed in waters by

Dr. Withering; hut it is very uncommon. 16. Muriat
of manganese was mentioned by Bergman as sometimes
occurring in mineral waters. It has lately been detected

by Lambe in the waters of Lemington Priors, but in an

extremely limited proportion. 17. The presence of

carbonat of potass in mineral waters has been mentioned

by several chemists: if it does occur, it must he. in a

very small proportion;. 18. But carbonat of soda is,

perhaps, the most common ingredient '>f these liquids,

if we except common salt and carbonat of lime. 19.

Carbonat of ammonia has been discovered in waters; but

it is nncommon. 20. Carbonat of lime is found in al-

most all waters, and is usually held in solution by an

excess of acid. It appears from the different experiments

of chemists, as stated by Mr. Kirwan, and especially

from those of Berthollet, that water saturated with car-

bonic acid is capable of holding in solution 0.002 of

carbonat of lime. Now' water saturated with carbonic

acid at the temperature of 50, contains very nearly 0.002

of its weight of carbonic acid. Hence it follows that

carbonic acid, when present in such quantity as to satu-

rate water, is capable, of holding its own weight of car-

bonat of lime in solution. Thus we see that 1000 parts

by weight of water, when it contains two parts of car-

bonic acid, is capable of dissolving two parts of carbonat

of lime. When the proportion of water is increased, it

is capable of holding the carbonat of lime in solution,
even when the proportion of carbonic acid united with
it is diminished. Thus 24,000 parts of water are capa-
ble of holding two parts of carbonat oflime in solution
even when they contain only one part of carbonic acid!

The greater the proportion of water, the smaller a pro-
portion of carbonic acid is necessary to keep the lime
in solution; and when the water is increased to a certain
proportion, no sensible excess of carbonic acid is neces-

sary. It ought to be remarked also, that water, how
small a quantity soever of carbonic acid it contains, is

capable of holding carbonat of lime in solution, provided
the weight of the carbonic acid present exceeds that of

the lime. These observations apply equally to the other

earthy corbonats held in solution by mineral waters. 21,

Carbonat of magnesia is also very common in mineral

w aters, and is almost always accompanied by carbonat of

lime. 22. Carbonat of alumina is said to have been

found in waters; but its presence has not been properly

ascertained. 23. But, carbonat of iron is b> no means
uncommon; indeed it forms the most remarkable ingre-

dient in those waters which are distinguished by the epi-

that of chalybeate. 24. The hydrosulphuret? of lime

and of soda have been frequently detected in those wa-
ters which are called sulphureous or hepatic. 25. Borax
exists in some lakes in Persia and Thibet; but liie nature

of these waters has not been ascertained.

Besides these substances, certain vegetable and animal

matters have been occasionally observed in mineral wa-

ters. But in most cases, these are rather to be considered

in the light of accidental mixtures than of real compo-

nent parts of the waters, in which they occur.

From the above enumeration, we are enabled to form

a pretty accurate idea of the substances which occur in

mineral waters; but this is by no means sufficient to

make us acquainted with these liquids. No mineral wa-

ter contains all of these substances. Seldom are there

more than five or six of them present together, and

hardly ever do they exceed the number of eight or ten.

The proportion too in which they enter into mineral wa-

ter is generally small and in many cases extremely so.

Now in order to understand the nature of mineral wa-

ters, it is necessary to know the substances which most

usually associate together, and the proportion in which

they commonly associate. In tie greater part of mineral

waters there is usually some substance present which,

from its greater proportion or its greater activity,

stamps, in a manner, the character of the water, and

gives it those properties by which it is most readily dis-

tinguished. This substance of course claims the greatest

attention; while theother bodies which enter inasmaller

proportion may vary or even be absent altogether, with-

out producing any sensible change in the nature of the

water. This circumstance enables us to divide mineral

waters into classes, distinguished by the peculiar sub-

stance which predominates in each. Accordingly they

have been divided into four classes, namely:
1. Acidulous, 3. Hepatic,

2. Chalybeate, 4. Saline.

1. The acidulous waters contain a considerable pro-

portion of carbonic acid. They are easily distinguished
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by their acid taste, and by their sparkling like champaign

wine when poured into a glass*. They contain almost

Constantly some common salt, and in general also a

creator or smaller proportion of the earthy carbonats.

2. The chalybeate waters contain a portion of iron,

and are easih distinguished by the property which they

have of striking a black with the tincture of nutgalls.

The iron is usually held in solution by carbonic acid. It

very often happens that this acid is in excess; in which

rase the waters are not only chalybeate but acidulous.

This is the case with the waters of Spa and Pyrrnont. In

some instances the iron is in the. state of a sulpbat; but

this is uncommon. Waters containing the sulpbat of iron

niay be readily distinguished by the property which they

have of coin inning to strike a black with tincture of nut-

gulls even after being boiled and filtred; whereas boiling

decomposes the carbonat of iron, and causes its base to

precipitate.

S, The hepatic or sulphureous waters are those which
contain sulphureted hydrogen gas. These waters are

easily distinguished by the odour of sulphureted hydro-

gen gas which they exhale, and by the property which
tliev have of blackening silver and lead. The nature of

the waters belonging to this class long puzzled chemists.

Though they often deposit sulphur spontaneously, yet no
sulphur could be artificially separated from them. The
secret was at last discovered by Bergman. These waters

are of two kinds: in the first the sulphureted hydrogen
is uncombined; in the second it is united to lime or an
alkali. They are frequently also impregnated with car-

bonic acid, and usually contain some muriatsorsulphats.
4. Saline waters are those which contain only salts in

solution, without iron or carbonic acid in excess. They
may be distinguished into four different orders. The
waters belonging to the first order contain salts whose
base is lime, and generally either the carbonat or the

sulpbat. They are known by the name of hard waters,

and have but a slight disagreeable taste. The waters be-

longing to the second order ar^ those in which common
salt predominates. They are readily recognized by their

salt taste, and like sea water usually contain some mag-
uesian and calcareous s;.lts. The wafers of the third or-

der contain sulpbat of magnesia. They have a bitter

taste and are purgative. Finally, the waters of the fourth
order are alkaline, containing carbonat of soda. They
are easily distinguished by the property which they have
•f tinging vegetable blues green.

One pint of the Bath water contains (according to the
laborious and delicate analysis of Mr. Phillips),

Carbonic acid - 1| inch.

Muriat of soda - 3| grains
Snlp'at of soda - 3| do.

Sulpbat of lime . 9 do.

Carbonat of lime - - tV (1o «

Silica -
J do.

Oxide of iron - Vt <!<>•

The following table exhibits a synoptical view of the
Component parts of a considerable number of mineral
waters as analysed by different chemists. Sec Dr. Saun-
ders's rVeatise on the Chemical History and Medical
Powers of the moot celebrated Mineral Waters.
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Waters, the vielhod of analysing. The analysis of
waters, or the art of ascertaining the different substance I
which they hold in solution, and of determining the pro-
portion of these substances, is one of the most difficult
tilings in chemistry. The difficulty arises, not ouly I
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the diversity of the bodies which occur in waters, but

from the very minute quantities of some of the ingre-

dients. Though many attempts had been made to analyse

particular waters, and several of these were remarka-
bly well conducted, no general mode of analysis was
known till Bergman published his Treatise on Mineral

Waters in 1778. This admirable tract carried the subject

all at once to a very high degree of perfection. The
Bergtnannian method has been followed by succeeding

chemists, to whom we are indebted not only for a great

number of very accurate analyses of mineral waters, but

likewise for several improvements in the mode of con-

ducting the analysis. Mr. Kirwan basin 1799 published

an essay on the general analysis of waters, no less val-

uable than that of Bergman; containing all that has

hitherto been done on the subject, and enriched by the

numerous experiments of Mr. Kirwan himself, which are

equally important and well conducted. Mr. Kirwan has

given a new method of analysis, which will probably be

adopted hereafter; not only because it is shorter and
easier than the Bergtnannian, but because it is suscep-

tible of a greater degree of accuracy.

The analysis of waters resolves itself into two diffe-

rent branches: 1. The method of ascertaining all the

different bodies contained in the water which we are ex-

amining. 2. The method of determining the exact pro-

portion of each of these ingredients.

The different bodies which are dissolved and combined
in water, are discovered by the addition of certain sub-

stances to the water which is subjected to examination.

The consequence of the addition is some change in the

appearance of the water; and this change indicates the

presence or the absence of the bodies suspected. The
substances thus employed are distinguished by the nam*
of tests, and are the instruments by means of which the

analysis of water is accomplished. They were first in-

troduced into chemistry by Boyle, and were gradually

increased by succeeding chemists; but Bergman was the

first who ascertained with precision the degree of con-

fidence which can be placed in the different tests. They
still continued rather uncertain and precarious, till Mr.
Kirwan showed how they might be combined and ar-

ranged in such a manner as to give certain and precise

indications whether or not any particular substance con-

stitutes a component part of water. Let us consider by

what means the presence or the absence of all the dit

ferent substances which occur in waters may be ascer-

tained.

I. The gaseous bodies contained in water are obtained

by boiling it in a retort luted to a pneumatic apparatus.

The method of separating and examining these different

bodies shall be described hereafter.

II. The presence of carbonic acid, not combined with

a base, or combined in excess, may be detected by the

following tests: 1. Lime water occasions a precipitate

soluble with effervescence in muriatic acid. 2. The in-

fusion of litmus is reddened; but the red colour gradu-

ally disappears, and may be again restored by the ad-

dition of more of the mineral water. 3. When boiled it

loses the property of reddening the infusion of litmus.

III. The mineral acids when present, uncombined in

water, give the infusion of litmus a permanent red,

even though the water has been boiled. Bergman has

shown that paper, stained with litmus, is reddened when
dipt into water containing 1-3521 of sulphuric acid.

IV. Water containing sulphureted hydrogen gas is

distinguished by the following properties: 1. It exhales

the peculiar odour of sulphureted hydrogen gas. 2. It

reddens the infusion of litmus fugaciously. 3. It black-

ens paper dipt into a solution of lead, and precipitates

the nitrat of silver black or brown.

V. Alkalies, and alkaline and earthy carbonats, arc

distinguished by the following tests: 1. The infusion of

turmeric, or paper stained with turmeric, is rendered

brown by alkalies, or reddish-brown if the quantity is

minute. This change is produced when the soda in

water amounts only to 12217th part. 2. Paper stained

with Brazil wood, or the infusion of Brazil wood, is ren-

dered blue; but this change is produced also by the al-

kaline and earthy carbonats. Bergman ascertained that

water containing l-9945th part of carbonat of soda

renders paper stained with Brazil wood blue. 3. Lit-

mus paper reddened by vinegar is restored to its origi-

nal blue colour. This change is produced by the alka-

line and earthy carbonats also. 4. When these changes

are fugacious, we may conclude that the alkali is am-

monia.

VI. Fixed alkalies exist in water which occasions a

precipitate with rnuriat of magnesia after being boiled.

Volatile alkali may be distinguished by the smell, or it

may be obtained in the receiver by distilling a portion

of the water gently, and then it may be distinguished by

the above tests.

VII. Earthy and metallic carbonats are precipitated by

boiling the water containing them; except carbonat of

magnesia, which is only precipitated imperfectly.

VIII. Iron is discovered by the following tests: 1. The

addition of tincture of nutgalls gives water containing

iron a purple or black colour. This test indicates the

presence of a very minute portion of iron. If the tinc-

ture has no effect upon the water after boiling, though it

colour- it before, the iron is in a state of a carbonat.

The following observations of Westrum on the colours

which iron gives to nutgalls, as modified by other bodies,

deserve attention:

A violet indicates an alkaline carbonat or earthy salt.

Dark purple indicates other alkaline salts.

Purplish red indicates sulphureted hydrogen gas.

Whitish and then black indicates sulphat of lime.

2. The Prussian alkali occasions a blue precipitate ii

water containing iron. If an alkali is present, the blue

precipitate does not appear unless the alkali is saturated

with an acid.

IX. Sulphuric acid exists in waters which form a pre-

cipitate with the following saline solutions:

1. Muriat, nitrat, or acetat of barytes

2. strontian

3. lime

4. Nitrat or acetat of lead.

Of these the most powerful by far is muriat of barytes,

which is capable of detecting the presence of sulphuric

acid uncombined, when it does not exceed the millionth

part of the water. Acetat of lead is next in point of

power. The muriats are more powerful than thenitrats.

The calcareous salts are least powerful. All these tests

are capable of indicating a much smaller proportion of
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i uncombined sulphuric acid than when it is combined
1 with a base. To render muriat of barytes a ceriian

1 test of sulphuric acid, the following precautions must be

i observed: 1. The muriat must be diluted. 2. The alka-

I lies, or alkaline carbonats, if the water contains any,

1
must be previously saturated with muriatic acid. 3. The
precipitate must be insoluble in muriatic acid. 4. If

boracic acid is suspected, muriat of strontian must be

tried, which is not precipitated by boracic acid. 5. The
hydrosulphurets precipitate barytic solutions, but their

presence is easily discovered by the smell.

X. Muriatic acid is detected by nitrat of silver, which
occasions a white precipitate, or a cloud in water con-

taining an exceedingly minute portion of this acid. To
render this test certain, the following precautions are

necessary: I. The alkalies or carbonats must be previ-

ously saturated with nitric acid. 2. sulphuric acid, if any

should be present, must be previously removed by means

of nitrat of barytes. 3. The precipitate must be insoluble

in nitric acid.

XI. Boracic acid is detected by means of acetat of lead,

with which it forms a preciptate insoluble in acetic acid.

But to render this test certain, the alkalies and earths

must be previously saturated with acetic acid, and the

sulphuric and muriatic acids removed by means of ace-

tat of strontian and acetat of silver.

XH. Barytes is detected by the insoluble white pre-

cipitate which it forms with diluted sulphuric acid.

XIII. Lime is detected by means of oxalic acid, which
occasions a white precipitate in water containing a very
minute proportion of this earth. To render this test

decisive, the following precautions are necessary: 1.

The mineral acids, if any should be present, must be

previously saturated with an alkali. 2. Barytes, if any
is present, must be previously removed by means of

sulphuric acid. 3. Oxalic acid precipitates magnesia
but very slowly, whereas it precipitates lime instantly.

XIV Magnesia and alumina. The presence of these

earths is ascertained by the following tests: 1. Pure am-
monia precipitates them both, and no other earth, pro-

vided the carbonic acid has been previously separated by
a mineral alkali and boiling. 2. Lime-water precipi-

tates only these two earths, provided the carbonic acid

is previously removed, and the sulphuric aci*. also, by
means of nitrat of barytes.

The alumina may be separated from the magnesia
after both have been precipitated together, either by
boiling the precipitate in pure potass, which dissolves

the alumina and leaves the magnesia; or the precipitate

may be dissolved in muriatic acid precipitated by an al-

kaline carbonat, dried in the temperature of one hundred
degrees, and then exposed to the action of diluted muri-
atic acid, which dissolves the magnesia without touching
the alumina.

XV. Silici. may be ascertained by evaporating a por-
tion of the water to dryness, and redissolving the pre-
cipitate in muriatic acid. The silica remains behind
undissolved.

Such is the method for detecting the different substan-
ces commonly found in waters. But as these different sub-
stances are almost always combined together, so as to

constitute particular salts, it is not sufficientto know in ge-
neral what the substances are which are found in the water

We are examining; we mustknow also in what manner they

are combined. Thus it is not sufficient to know that

lime forms an ingredient in a particular water, we must
know also the acid with which it is united. Mr. Kirwan
first pointed out how to accomplish this difficult task by
means of tests. Let us take a short view of his method.

I. To ascertain the presence of the different sulphats.

The sulphats which occur in water are seven, but one
of these, namely, sulphat of copper, is so uncommon,
that it may be excluded altogether. The same remark
applies to sulphat of ammonia. It is almost unnecessa-
ry to observe, that no sulphat need be looked for unless

both its acid and base have been previously detected in

the water.

1. Sulphat of soda may be detected by the following
method: Free the water to be examined of all. eat

thy sulphats by evaporating it to one-half, and adding
lime-water as long as any precipitate appears. By this

means the earths will be all precipitated except lime,

and the only remaining earthy sulphat will be sulphat of
lime, which will be separated by evaporating the liquid

till it becomes concentrated, and then dropping into it a
little alcohol, and after filtration adding a little oxalic
acid.

With the water thus purified, mix solution of lime.

If a precipitate appears either immediately or on the addi-
tion of a little alcohol, it is a proof that sulphat of potass
or of soda is present; which of the two, may be deter-

mined by mixing some of the purified water with acetat
of barytes. Sulphat of barytes precipitates. Filtre and
evaporate to dryness. Digest the residuum in alcohol.

It will dissolve the alkaline acetat. Evaporate to dry-
ness, and the dry salt will deliquesce if it is acetat of pot-
ass, but effloresce if it is acetat of soda.

2. Sulphat of lime may be detected by evaporating the
water suspected to contain it to a few ounces. A pre-
cipitate appears, which, if it is sulphat of lime, is solu-
ble in 500 parts of water; and the solution affords a pre-
cipitate with the muriat of barytes, oxalic acid, carbonat
of magnesia, and with alcohol.

3. Alum may be detected by mixing carbonat of lime
with the water suspected to contain it. If a precipitate
appears it indicates the presence of alum, or at least of
sulphat of alumina; provided the water contains no mu-
riat of barjtes or metallic sulphats. The first of these
salts is incompatible with alum. The second may be re-
moved by the alkaline prussiats. When a pre- ipitate is

produced in water by muriat of lime, carbonat of lime,
and muriat of magnesia, we may conclude that it contains
alum, or sulphat of alumina.

4. Sulphat of magnesia may be detected by means of
hydrosulphuret of strontian, which occasons an imme-
diate precipitate with this salt and with no other; pro-
vided the water is previously deprived of alum, if any
should be present, by means of carbonat of limej and
provided also that it contains no uncombined acid, nor
even carbonic acid.

5. Sulphat of iron is precipitated from water by alco-
hol, and then it may be easily recognised by its pro-
perties.

II. To asccrta n the presence of the different mu-
riate.

The muriats found in waters amount to eight or nine.
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if muriat of iron is included. The most common by

far is muriat of soda.

1. Muriat of soda and of potass may be detected by

the following method: Separate the sulphuric acid by

alcohol ami nitrat of barytes. Decompose the earthy ni-

trats and muriats by adding sulphuric acid. Expel the

excess of muriatic and nitric acids by heat. Separate

the suiphata thus formed b} alcohol and barytes-water.

The water thus purified can contain nothing but alkaline

nitrats and muriats. If it forms a precipitate with ace-

tat of silver, we may conclude that it contains muriat of

soda or of potass. To ascertain which, evaporate the liquid

thus precipitated to dryness; dissolve the acetat in alco-

hol. Evaporate to dryness. The salt will deliquesce

if it is acetat of potass, but effloresce if it is acetat of

soda.

2. Muriat of barytes may be detected by sulphuric

acid, as it is the only barjtic salt hitherto found in wa-

ters.

5. Muriat of lime may be detected by the following

method: Free the water of sulphat of lime and other sul-

phats, by evaporating it to a few ounces, mixing it with

spirit of wine, and adding last of all nitrat of barytes as

long as any precipitate appears. Filtre off the water,

evaporate to dry ness, treat the dry mass with alcohol.

Evaporate the alcohol to dryness, and dissolve the resi-

duum in water. If this Solution gives a precipitate with

acetat of silver and oxalic acid, tt may contain muriat of

lime'. It must contain it in that ease, if, after being

treated with carbonat of lime, it gives no precipnate

with ammonia, li it does, separate the lime by means

of oxalic acid, filtre and distil with a gentle heat, it the

liquid in the receiver gives a precipitate with nitrat of

silver, muriat of lime existed in the water,

4. Muriat of magnesia may be detected by separating

all the sulphuric acid by means of nitrat of barytes. ^li-

tre evaporate to dryness, and treat the dry mass with

alcohol. Evaporate the alcohol solution to dryness,

and dissolve the residuum in water. The muriat of mag-

nesia, if the water contained any, will be found in this

solution. Let us suppose thaf, by the tests formerly des-

cribed, the presence of muriatic acid and of magnesia in

this solution has been ascertained, in that case, if car-

bonat of lime affords no precipitate, and if sulphuric

acid and evaporation, together with the additiou of a lit-

tle alcohol, occasion no precipitate, the solution contains

only muriat of magnesia. If these tests give precipi-

tates we must separate the lime which is present by sul-

phuric acid and spirit of wine, and disiil off the acid with

which it was combined. Then the magnesia is to be se-

parated bv the oxalic acid and alcohol; and the acid with

which it was united is to be distilled off. If the liquid in

the retort gives a precipitate with nitrat ot silver, the

water contains muriat of magnesia.

5. Muriat of alumina may be discovered by saturat-

ing the water, if it contains an excess of alkali, with ni-

tric acid, and separating the sulphuric acid by means of

nitrat of barytes. If the liquid thus purified gives a pre-

cipitate with carbonat of lime, it contains muriat of alu-

mina. The muriat of iron or of manganese, if any is

present, is also decomposed, and the iron precipitated by

this salt. The precipitate may be dissolved in muriatic

acid, and the alumina, iron, and manganese, if they ar*
present, may be afterwards separated.

ill. To ascertain the presence of the different nitrats.

The nitrats but seldom occur in waters; when they do
they may be detected by the following rules:

1. Alkaline nitrats may be detected by freeing the wa-
ter examined from sulphuric acid by means of acetat of

barytes, and from muriatic acid by acetat of silver.

Evaporate the filtred liquid, and treat the dry mass with
alcohol; what the alcohol leaves can consist only of the

alkaline nitrats and acetat of lime. Dissolve it in water.

If carbonat of magnesia occasions a precipitate, lime ig

present. Separate the lime by means of carbonat of mag.
nesia. Filtre and evaporate to dryness, and treat the

dried mass with alcohol. The alcohol now lea\es only

the alkaline nitrats, which niav he easily recognised,

and distinguished by their.respective pi- perties.

2. Nitrat of lime. To detect this salt, concentrate

the water, and mix with it alcohol to separate the. sul-

phats. Filtre and distil off the alcohol; then separate

ttiemuriatic acid by acetat of silver. Filtre, evaporate

to dryness, and dissolve the residuum in alcohol. Eva-

porate to dryness, and dissolve the dry mass in water. If

this solution indicates the presence of lime by the usual

tests, the water contained nitrat of lime.

3. To detect nitrat of magnesia, the water is to be

freed from sulphats and muriats exactly as described in

the last paragraph. The liquid thus purified is to be eva-

porated to dryness, and the residuum treated with alco-

hol. The alcohol solution is to be evaporated to dryness,

and the dry mass dissolved in water. To this solution

potass is to be added as long as any precipitate appears.

The solution, filtred, and again evaporated to dryness,

is to be treated with alcohol. If it leaves a residuum

consisting of nitre (the only residuum which it can

leave), the water contained nitrat of magnesia.

Such are the methods by which the presence of the

different saline contents of water may be ascertained.

The labour of analysis may be considerably shortened,

by observing that the following salts are incompatible

with each other, and cannot exist together in water ex-

cept in very minute proportions:

Salts. Incompatible with

1. Fixed alkaline J Nitrat of lime and magnesia,

sulphats. \ Muriats of lime and magnesia.

n o i ! * c f Alkalies,
2. Sulphat of \ n ,

, P

line 1
*-/iU'b'»nat of magnesia,

(. Muriat of barytes.

TAlkalies,

Ai m J Muriat of barytes,
o. Aium.

<j Nit| ,Ht< muI .iat? carbnnat of lime,

l^Carbonat of magnesia.

a o i i 4. e f Alkalies,
4. Sulphat ot I ..

'

r . 4.1
. -I Muriat of barytes,

magnesia. £ NifPat am , mul .jat of iime .

{Alkalies,

Muriat of barytes,

Earthy carbonats.

* \k -
4. e u f Sulphats,

6. Muriat of ba- J 4 , ka ,j ne carbonats,
rytes.

(_ Earthy carbonats.
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{Sulphats, except of lime,

Alkaline carbona>s,

Carbonat of magnesia.

g.Muriatofmag f Ukaline carbonats,

nesia. \ Alkaline carbonate.

{Alkaline sniphats,

Carbonat of magnesia and alumina,

Sulphats, except of lime.

Besides the substances above described, there is some-

times found in water a quantity of bitumen combined

with alkali, and in the state of soap. In such waters acids

occasion a coagulation; and the coagulum collected on a fil-

tre discovers its bituminous nature by its combustibility.

Water also sometimes contains extractive matter; the

presence of which may be detected by means of nitrat of

silver. The water suspected to contain it must be freed

from sulphuric and nitric acid by means of nitrat of lead.

Alter this, if it gives a brown precipitate with nitrat of

silvr, we may conclude that extractive matter is pre-

sent.

The proportion of saline ingredients, held in solution

by any water, may he in some measure estimated from

its specific gravity. The lighter a water is, the less saline

matter does it contain; and, on the other hand, the heavier

it is the greater is the proportion of saline contents. Mr.
Kirwan has pointed out a very ingenious method of esti-

mating the saline contents of a mineral water whose speci-

fic gravity is known; so that the error does not exceed one

or two parts in the hundred. The method is this: Sub-

tract the specific gravity of pure water from the specific

gravity of the mineral water examined (both expressed

in whole numbers), and multiply the remainder by 14.

The product is the saline contents, in a quantity of the

water denoted by the number employed to indicate the

specific gravity of distilled water. Thus lei the water be

of the spe< itic gravity 1.079. or in whole numbers 1079.

Then the specific gravity of distilled water will be 1000.

And 1079 — iouO -f 1.4 = 110.6 = saline contents in

1000 parts of the water in question; and consequently

11.06 in 100 parts of the same water. This formula will

often be of considerable use, as it serves as a kind of

standard to which we may compare our anal) sis. The
saline contents indicated by it are supposed to be freed

from their water of crystallization; in which state only

they ought to be considered, as Mr. Kirwan has very

properly observed, when we speak of the saline contents

of a mineral water.

Having by this formula ascertained pretty nearly the

proportion of saline contents in the water examined, and
having by the tests described in the last section, deter-

mined the particular substances which exist in it, let us

now proceed to assertain the proportion of each of these

ingredients.

I. The different aerial fluids ought to be first separa-
ted and estimated. F>»r this purpose a retort ought to

be filled two- thirds with the water, and connected with
ajar full of mercury, standing over a mercurial trough.

Let the water be made to boil for a quarter of an hour.

The aerial fluids will pass over into the jar. When the

apparatus is cool, the quantity of air expelled from the

water may be determined either by bringing the mer-
cury within and without the jar ti> a level; or if that

cannol be done, by reducing the air to the proper den-

sity. The air of the retort ought to be carefully sub-

tracted, and the jar must be divided into cubic inches

and tenths.

The only gaseous bodies in water are common air,

oxygen gas, azotic gas, carbonic acid, sulphureted hy-

drogen gas, and sulphurous acid. The last two never

exist in water together. The presence of either of them
must be ascertained previously by the application of the

proper tests. If sulphureted hydrogen gas is present, it

will be mixed with the air contained in the glass jar, and
must be separated before air is examined. For this pur-

pose, the jar must be carried into a tub of warm water,

and nitric acid introduced, which will absorb the sul-

phureted hydrogen. The residuum is then to be again

put into a mercurial jar and examined.

If the water contains sulphurous acid, this previous

step is not necessary. Introduce into the air a solution

of pure potass, and agitate the whole gently. The car-

bonic acid and sulphurous acid gas will be absorbed, and
leave the other gases. Estimate the bulk of this resi-

duum; this, subtracted from the bulk of the whole, will

give the bulk of the carbonic acid and sulphurous acids

absorbed.

Evaporate the potass slowly nearly to dryness, and
leave it exposed to the atmosphere. Sulphat of potass

will be formed, which may be separated by dissolving the

carbonat of potass by means of diluted muriatic acid and
filtering the solution. One hundred grains of sulphat of

potass indicate thirty grains of sulphurus acid, or 42.72
cubic inches of that acid in the state of gas. The bulk
of sulphurous acid gas ascertained by this method, sub-

tracted from the bulk of the gas absorbed by tbe potass,

gives the bulk of the carbonic acid gas. Now one hun-
dred cubic inches of carbonic acid, at the temperature
of 60°, and barometer at 30 inches, weigh 46.393 grains.
Hence it is easy to ascertain its weight.

The air which remains after the separation of the car-
bonic acid gas is to be examined by the different eudio-
meirical methods.

When a water contains sulphureted hydrogen gas, the
bulk of this gas is to be ascertained in the following
manner: Fill three fourths of ajar with the water to be
examined, and invert it in a water trough, and introduce
a little nitrous gas. This gas, mixing with the air in the
upper part of the jar, will form nitrous acid, which will
render the water turbid, by decomposing the sulphureted
hydrogen and precipitating sulphur. Continue to add
nitrous gas at intervals as long as red fumes appear, then
turn up the jar and blow out the air. If the hepatic smell
continues, repeat this process. The sulphur precipitated
indicates the proportion of hepatic gas in the water; one
grain of sulphur indicating the presence of 3.f>3 cubic
inches of that gas.

II. After having estimated the gaseous bodies, the
next step is to ascertain the proportions of the earthy
carbonats. For this purpose it is necessary t«> deprive
the water of its sulphureted hydrogen, if it contains anv.
This may be done, either by exposing it to the air for a
considerable time, or by treating it with litharge. A
sufficient quantity of the water thus purified (if necessa-
ry) is to be boiled for a quarter of an hour, and filtred
when cool. The earthy carbonats remain on the filtre.

The precipitate thus obtained may be carbonat
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of magnesia, of iron, of alumina, or even sulphat of lime.

Le1 us suppose all of these substances to be present to-

gether. Treat the mixture with diluted muriatic acid,

which will dissolve the whole except the alumina and sul-

phat of lime. Dry this residuum in a red heat, and note

the weight. Thin boil it in carbonat of soda; saturate

the soda with muriatic acid, and boil the mixture for half

an hour. Carbonat of lime and alumina precipitate.

Dry this precipitate, and treat it with acetic acid. The
1'ine will be dissolved and the alumina will remain. Dry
it and weigh it. Its weight subtracted from the original

weight gives the proportion of sulphat of lime.

The muriatic solution contains lime, magnesia, and

iron. Add ammonia as long as a reddish precipitate ap-

pears. The iron and part of the magnesia are thus se-

parated. Dry the precipitate, and expose it to the air

for some time in a heat of 200°; then treat it with acetic

acid to dissolve the magnesia, which solution is to be

added to the muriatic solution. The iron is to be redis-

solved in muriatic acid, precipitated by an alkaline car-

bonat, dried, and weighed.

Add sulphuric acid to the muriatic solution as long as

any precipitate appears; then heat the solution and con-

centrate. Heat the sulphat of lime thus obtained to red-

ness, and weigh it. One hundred grains of it are equi-

valent to 70 of carbonat of liriie dried. Precipitate the

magnesia by means of carbonat of soda. Dvy it and

weigh it. But as part remains in solution, evaporate to

dryness, and wash the residuum with a ufficient quantity

of distilled water to dissolve the muriat of soda and the

sulphat of lime, if any should be still present. What re-

mains behind is carbonat of magnesia. Weigh it, and

add its weight to the former. The sulphat of lime, if any,

must also be separated and weighed.

III. Let us now consider the method of ascertaining

the proportion of mineral acids or alkalies, if an} should

be present uncOmbined. The acids which may be pre-

sent, (omitting the gaseous) are the sulphuric, muriatic,

and boracic.

1. The proportion of sulphuric acid is easily deter-

mined. Saturate it with bantes water, and ignite the

precipitate. One hundred grains of sulphat of barytes

thins formed indicate 23.5 of real sulphuric acid.

2. Saturate the muriatic acid with barytes- water, and

then precipiiate the bantes by sulphuric acid. One hun-

dred parts of the ignited precipitate are equivalent to 21

grains of real muriatic acid.

3. Precipitate the boracic acid by means of acetat of

lead. Decompose the borat of lead by boiling it in sul-

phuric acid. K-apjratc to dryness. Dissolve, the bo-

racic acid in alcohol, and evaporate the solution; the

acid left l>ehind may be weighed.

4. To estimate :he proportion of alkaline carbonat

present in a wa:cr containing it, saturate it with sulphu-

ric acid, and note the weight of real acid necessary. Now
100 grains of real sulphuric acid saturate 121.43 potass,

and 78.32 s :da.

IV. Let us now consider the method of ascertaining

the proportion of the different sulphats. These are six

in number; the alkaline sulphats, and those of lime, alu-

mina, magnesia, atid iron.

1. The alkaline sulphats may be estimated by preci-

pitating their acid by means of nitrat of barytes, having

%

previously freed the water of all other sulphats. For i;q
grains of ignited sulphat of barytes indicate 100 giains
of dried sulphat of soda; while 136.36 grains of sulphat

of barytes indicate 100 of dry sulphat of potass.

2. Sulphat of lime is easily estimated by evaporating
the liquid containing it to a few ounces (having previ-

ously saturated the earth} carbonats with nitric acid)

and precipitating the sulphat of lime by means of weak
alcohol, it ma} be then dried and weighed.

3. The quantity of alum may be estimated by prrci.

pitating the alumina by carbonat of lime or of magnesia
(if no lime is present in the liquid). Twelve grains of

the alumina heated to incandescence indicate one hun-
dred of crystallized alum, or forty nine of the dried salt.

4. Sulphat of magnesia may be estimated, provided
no other sulphat is present, by precipitating the arid by
means of a barytic salt, as 100 parts of ignited sulphat

of barytes indicate 52.1 1 of sulphat of magnesia. If sul-

phat of lime, and no other sulphat accompanying it, this

last may be decomposed, and the lime precipitated by
caebonat of magnesia. The weight of the lime thus ob-

tained enables us to ascertain the quantity of sulphat of

lime contained in the wafer. The whole sulphuric acid

is then to be precipitated by barytes. This gives the

quantity of sulphuric acid; and subtracting the portion

which belongs to the sulphat of lime, there remains that

which was combined with the magnesia, from which the

sulphat of magnesia may be easily estimated.

If sulphat of soda is present, no earthy nitrat or muri-

at can exist. Thereto i e, it no other earthy sulphat is

present, the magnesia may be precipitated by soda, dried,

and weighed: 36.68 grains of which indicate 100 grains

of dried sulphat of magnesia. The same process suc-

ceeds when .sulphat of lime accompanies these two sul-

phats; only in that case the precipitate, which consists

both of lime and magnesia, is to be dissolved in sulphuric

acid, evaporated to dryness, and is to be treated with

twice its weight of cold water; which dissolves the sulphat

of magnesia, and leaves the other salt. Let the sulphat

of magnesia be evaporated to dryness, exposed to a heat

of 400° and weighed. The same process succeeds if

alum is present instead of sulphat of lime. The preci-

pitate in that case, previously dried, is to be tr< ated with

acetic acid, which dissolves the magnesia and leaves the

alumina.
r
l lie magnesia may be again precipitated,

dried, and weighed. If sulphat of iron is present, it may

be separated by exposing the water to the air for

days, and mixing with it a portion of alumina. Both

oxide of iron and the sulphat. of alumina thus formed,

precipitate in the state of an insoluble powder. The sul-

phat of magnesia may then be estimated by the rules

above explained.

5. Sulphat of iron may be estimated by precipitating

the iron by means of prussic alkali, having previo si de-

termined the weight of the precipitate produced by he

prussiatin a solution of a given weight of sulphat of in n

in water. If muriat of iron is also presen*, which is a

very rare cast', it may be separated by evaporating ' e

water to dryness, treating the residuum with al

which dissolves the muriat, and leaves the sulphat. Or

the sulphat may be estimated with great precisiou by the

rules laid down by Mr. Kirwan.

V. Let us now consider the method of estimating the
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(uantity of the different muriats which may exist in wa-

ters.

If mtiriat of potass or soila, without any other salt,

exists in the water, we have only to decompose them by

nitrat of silver, and dry the precipitate; for 217.65 of

muriat of silver indicate one hundred of muriat of potass,

and two hundred and thirty-five of muriat of silver indi-

cate one hundred of common salt.

Thr same process is to be followed if the alkaline car-

bonats are present; only these carbonats must be previ-

ously saturated with sulphuric acid, and we must preci-

pitate the muriatic acid by means of sulphat of silver in-

stead of nitrat. The presence of sulphat of soda does

not injure the success of this process. ^

If muriat of ammonia accompanies either of the fixed

alkaline sulphats without the presence of any other salt.

decompose the sal ammoniac by barytes-water, expel the

ammonia by boiling, precipitate the barytes by diluted

sulphuric acid, atid saturate the muriatic acid with soda.

The sulphat of barytes thus precipitated indicates the

quantity of muriat of ammonia; one hundred grains of

sulphur indicating 49.09 grains of that salt. If sulphats

are present in the solution, they ought to be previously

separated.

If common salt is accompanied by muriat of lime, mu-
riat of magnesia, muriat of alumina, or muriat of iron,

or by all of these together without any other salts, the

earths may be precipitated by barytes-water, and redis-

soived in muriatic acid. They are then to be separated

from each other by the rules formerly laid down; and

their weight being determined indicates the quantity of

every particular earthy muriat contained in the water.

For fifty grains of lime indicate one hundred of dried

muriat ol lime; thirty grains of magnesia indicate one

hundred of the muriat of the earth; and 21.8 grains of

alumina indicate one hundred of the muriat of alumina.

The barytes is to be separated from the solution by sul-

phuric acid, and the muriatic acid expelled by heat, or

saturated with soda; the common salt may then be as-

certained bv evaporation, subtracting in the last case the

proportion of common salt indicated by the known quan-

tity of muriatic acid from which the earths had been se-

par.it. (I

When sulphats and muriats exist together, they ought
to be separated either by precipitating the sulphats by
means of alcohol, or by evaporating the whole to dryness*

and dissolving the earthy muriats in alcohol. The salts

thus separated may be estimated by the rules already

laid down.
Winn alkaline and earthy muriats and sulphat of lime

•ccur together, this last salt is to be decomposed by means
of muriat of barytes. The precipitate ascertains the

weight of sulphat of lime contained in the water. The
estimation is then to he conducted as when nothing but
muriats arc present; only from the muriat of lime that

proportion of muriat must be deducted which is known
to have been formed by the infusion of the muriat of ba-
rytes.

When muriats of soda, magnesia, and alumina, are
present together with sulphats of lime and magnesia, the
water to be examined ought to be divided into two equal
portions. To the one p irtion add carbpnat of magnesia
till the whole of the lime and alumina is precipitated. As-

certain the quantity of lime which gives the proportion

of sulphat of lime. Precipitate the sulphuric acid hy
muriat of barytes. This gives the quantity contained in

the sulphat of magnesia and sulphat of lime; subtracting

this last portion, we have the quantity of sulphat of mag-
nesia.

From the second portion of water precipitate all the

magnesia and alumina by means of lime water-. The
weight of these earths enables us to ascertain the weight
of muriat of magnesia and of alumina contained in 'he

water, subtracting that part of the magnesia which exist-

ed in the state of sulphat, as indicated bj the examination
of the first portion of water. After 'th is estimation preci-

pitate the sulphuric acid by barytes water, and the lime
by carbonic acid. The liquid evaporated to dryness
leaves the common salt.

VI. It now only remains to explain the method of as-

certaining the proportion of the nitrats which may exist

in waters.

1. When nitre accompanies sulphats and muriats with-
out any other nitrat, the sulphats are to be decomposed
by acetat of barytes, and the muriats by acetatof silver.

The water after filtration, is to be evaporated to dryness,
and the residuum treated with alcohol, which dissolves
the acetats, and leaves the nitre; the quantity of which
may be easily estimated. If an alkali is present, it ought
to be previously saturated with sulphuric or muriatic
acid.

2. If nilre, common salt, nitrat of lime, and muriat of
lime or of magnesia, are present together, the water ought
to be evaporated to dryness, and the dry mass treated
with alcohol, which takes up the earthy salts. From the
residuum, redisolved in water, the nitre may be separat-
ed, and estimated and in the last case. The alcohol solu-

tion is to be evaporated to dryness, and the residuum re-

dissolved in water. Let us suppose it to contain muriat
of magnesia, nitrat of lime, and muriat of lime. Preci-
pitate the muriatic acid by nitrat of silver, which gives
the proportion of muriat of magnesia and of lime. Se-
parate the magnesia by means 'of carbonat of lime, and
note its quantity. This gives us the quantity of muriat
of magnesia. And subtracting the muriatic acid con-
tained in that salt from the whole acid indicated by the
precipitate of silver, we have the proportion of muriat of
lime. Lastly, saturate the lime added to precipitate the
magnesia with nitric acid. Then precipitate the whole
of the lime by sulphuric acid; and subtracting from the
whole of the sulphat thus formed that portion formed by
the carbonat of lime added, and hy the lime contained in.

the muriat, the residuum gives us the lime contained in
the original nitrat; and 33 grains of lime form 100 of dry
nitrat of lime.

Water sea. See Sea.
WATER-COLOURS. Painting in water-colours, is

an art capable of affording the highest delight to the e\e,
since no mode of representation can display the appear-
ances of nature with greater splendour. It is an art
which has of late been carried forward with unprecedent-
ed success, and may be said at present to be the most
perfect species of desing or painting, which is in practice
amongst our artists. To this the fa; ilih of the materi-
als employed in it, contributes in no small decree. It is
not attended with the embarrassments to which oil-paint*
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Ing, or most other kinds of painting, are liable, but pro-

ceeds by ready and uninterrupted progress to the com-
pletion of its task.

The preliminary parts of study requisite for the young
student in the attainment of this art, have been treated at

large under the article ofdrawing. See Drawing. We
can recommend no more advantageous method for his

farther progress, than the carefully studying and copy-

ing the various works of excellence by the hands of the

best masters, until he shall be able to follow, if not to ri-

val them, in the imitation of nature. We shall now en-

deavour to furnish him with the best means for this pur-

pose, by describing the colours which are employed in

washing, and by giving the most approved directions for

preparing and using them.

The materials and implements necessary for the prac-

tice of water-colours (or washing, as it is sometimes cal-

led) are,—gum colours, of which we shall treat hereafter

more particularly; camel's-hair pencils, fitches, a pallette,

and penknife.

The general or simple colours, and the various species

of each, fit for painting in water-colours, are as follow:

Whites. Browns.
Ceruse Spanish brown
Constant white Spanish liquorice

White lead Umber
Spanish white Bistre

Flake white Burnt Terra de Sienna

Spodium Unburnt ditto

Blacks. Reds

Burnt cherry-stones Native cinabar

Ivory-black Burnt ochre

Keating's black Indian red

Lamp-black Red lead

Greens. Minium
Green bice Lake
Green verditer Vermillion

Grass-green Carmine
Sap-green Red ink

Verdigrise distilled Indian lake

Blues. Fellows.

Sanders blue English ochre

Terre-blue Gall-stone

Blue verditer Gamboge
Indigo Masticot

Litmus Ochre de luce

Smalt Orpiment
Prussian blue Roman ochre

Light ditto Dutch pink

Ultramarine Saffron-water

Ultramarine ashes King's yellow

Blue bice Gold yellow
French berries.

Directionsfor preparing thefollowing single colours.

Whites. The best white for painting in water-colours

is flake-white; some recommend a white made of pearl

and oyster-shells, brought to an impalpable powder,

called a pearl-white, which will mix well with any co-

lour. If you use white lead, clarify it with white-wine

vinegar; after the white is settled, pour off the vinegar,

and wash it with water thus: Put the powder into a

glass of water, stir it, and presently pour the water off,

while it is white, into another clean glass; when it is

settled, pour off the water, and you will hare an excel-
lent white; to which add as much gum as is necessary,
to give it a gloss.

It has been often noticed, that white lead will turn
black, if mixed with water that comes from iron or day
so that, in the space of a month or two, you may perceive
it; and it will also change any colour with which it is

mixed.

Some therefore recommend the powder of cgg-she||g,

of the brightest and whitest sort, well ground with gum-
water, to the state of an impalpable powder, to which
they add one-twentieth part of white sugar-candy; oth-

ers esteem it most when clarified in spirit of wine, and
then use it with gum- water.

It has been found, by repeated experience, that this

egg-shell powder is extremely serviceable as a white,

in water-colours; and that this, and the oyster-shell pow-
der, rectified and well bruised, will make an excellent

mixture with other colours, to keep them from chang-

ing.

A fine white, for water-colours, may be made by dis.

solving filings of silver, or silver-leaf, in aqua-fortis,

evaporating the aqua-fortis till it appears like crystal in

the bottom of the glass; decant the other part of the

aqua-fortis, and wash the silver four or five times in

pure water, till it is entirely cleaned from the aqua-fortis,

drying it for use. It must be used with the waters of

gum and sugar-candy.
A good white for water-colours, proper for miniature,

is made thus: Take a pound of the shreddings of glove-

leather, and steep them in water; boil them with twelve

quarts of water, till it wastes to two; strain it through

a linen cloth, into a well glazed earthen pan; this is cal-

led glue or size, and proper to use with colours in can-

dle-light pieces; to know if this is strong enough, try if

it is stiff, and firm under your hand.
The glue being melted, reduce some white chalk to a

powder, and while it is hot, <idd such a quantity of the

chalk as will bring it to the consistency of a paste, let-

ting it steep for a quarter of an hour; stir it with a brush

made of hog's bristles.

In order to make this white brighter, add more glue.

Be careful to observe that every layer is dry, before you

put on another. If you work upon wood, you must put

on a dozen; but six or seven are sufficient if your paper

is thick. Afterwards dip a soft brush in some water,

draining it with your fingers; rub the work with it, in

order to make it the smoother. When your brush is

full of white, you must wash it again; and also change

the water when it is too white. Or you may use a wet

linen rag, instead of a brush.

Yelloxos. In some objects there may be seen a shin-

ing, iiki that of gold, through colours of red, blue, or

green, such as some sorts of flies or beetles, and the can-

tharhles. This gold or transparency may be well imi-

tated by laying some leaf gold on the shaded side of the

drawing, giving a little to the light side. To lay on

the golvi-lenf. press it smooth and close with cotton, after

you have washed it with strong gum-water; but care

must be taken, that in laying on the gum, you do not

exceed the limits through which you would have the

gold appear. In this case, the gold is only to shin
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through the transparent colour, which is to be laid over

it.

As leaf-gold will not receive water-colours regularly,

it is necessary to be provided with water of ox-gall, and

with this liquor to stroke over the gold leal'; by which

it will receive any colour you are desirous of laying over

it, and will also retain it.

In some manuscripts there may be seen gold letters,

which seem to rise above the surface of the paper. The
composition which raises them, is made of vermilion and

the- wliite of an egg, beaten to the consistence of an oil,

and fixed to the paper with gum-arabic; on this figura-

tive letter, wash some strong gum-water, with acamel's-

hair pencil; lay on the gold leaf close with some cotton;

and when dry, rub it again with cotton, and burnish it

with a dog's tooth, and it will appear as if it was cast

in gold.

Tliere is also another way of working in gold, which

is performed by shell gold (but then it must be pure, and

nut that brought Iron Germany, which turns green in a

few days). Cover the shady parts with vermilion, be-

fore you use this gold, and when you have rectified it

with spirit of wine, lay it on; when dry, burnish it as

before directed.

In laying on this gold, it is best to leave the lights

without it, as it will appear to a much greater advan-

tage than if all the objects were covered: but, provided

the whole perforance should chance to be covered, the

best way of setting it off, is to trace over the shady parts

with gall-stone, or the yellow made of French berries,

(of which we shall treat hereafter), heightened with

minium.

Ofyellows in general. Gamboge is, beyond doubt, one

of the mellowest colours nature has produced; it is of so

mild a temperature, that when it is touched with any
fluid, it instantly dissolves; so that, consequently, it

wants neither gumming nor grinding; it is productive of

a variety of the most agreeable and pleasant yellow tints,

that fancy or art could ever imagine; it will generally

shade itself, though sometimes it requires help.

Gall-stone is a very rich deep yellow, tending towards

a brown; it is exceedingly useful in many cases, needs

but little gumming or grinding, works free, but will not

shade itself.

Mr. Boyle says, if you cut the roots of berberries,

and put them into a strong lixivium, made of pearl-ashes

and water, from them will proceed a very agreeable

yellow. This experiment has often been made, and as

often attended with success.

He also gives an account of another fine transparent

yellow, by boiling the root of a mulberry-tree, well

cleansed, in the foregoing lixivium.

Yellow ochre makes a very good pale yellow: and,

being ground with gum-water, will prove extremely
useful.

Another very useful yellow, is made by infusing the

plant celandine in dear water, gently pressing it, adding
to the liquor some alum water, letting it boil.

The virtm of the yellow extracted from French ber-

ries is so well known, that we need oul> ic-v<" the djrec-

tious for preparing ii: In a quart of th preceding lixi

vium, boil two ounces nf French berries, till the quor
is of a line yellow; mi :ii:i it from the yellow
•.,,,1 ui„M,r:,i,i ; t ; q fit i i/ () the berries put a pint

of the same lixivium, and boil it till the liquor is as

strong as gall-stones; with which you may shade any
yellows; this you may boil till it comes to a brown, and
will, with the addition of a little ox-gall, serve to shade
the gold-leaf.

You may likewise make a yellow, by infusing saffron

in pure water. When this is steeped in rectified spirit

of wine, there is nothing higher,' but it is very apt to

fly, unless it is high-gummed.
A good yellow, for the illumination of prints, may be

extracted from the roots of ginger; which make a good
green, when mixed with transparent vcrdigrisc.

Those yellows called English and Dutch pinks, are
made with French berries, ground to a fine powder, and
then boiled.

King's yellow, a fine body-colour, is much used in

heightening the ochre for gold lace, &c.
Orange colour. This colour is made of a mixture of

vermilion and gamboge, the latter most predominant,
in which you have a serviceable colour in painting lilies,

and all other orange coloured flowers. Orpiment is like-
wise a pleasing colour.

Reds.
Bed lead, or minium, is a strong heavy colour. Mr.

Boyle has given us the following directions for prepa-
ring it: Put four ounces in a glass, to a quart of rain-
water, and when it has been thoroughly stirred, pour oft"

the water; and by a frequent repetition of this, there
will remain at the bottom of the glass a beautiful red,
when dry, which is to be used with gum-water. When
the colour has been thus prepared, you must not expect
above twenty grains to remain out of four ounces.

Carmine affords the brightest and most perfect crim-
son, and is the most beautiful of all reds; for with this
colour and lake you may make the shades as strong as
you please. This colour should never be purchased
but by day light; for if not good, it will but spoil your
work.
Lake is a fine transparent colour, not much inferior to

carmine; but in painting with carmine on that part of
the print on which the light is supposed to strike, lay on
the first tint as light as possible, working it stronger as
it grows darker, and touch it in the darker parts with
lake.

Lake may be bought at most colour-shops, ready pre-
pared for water colours; but if you are desirous of
making it yourself, it is necessary to adhere to the fol-
lowing directions: Having prepared a lixivium, made
with the ashes of vine-twigs, to three pints of it add a
pound of the best ground brazil wood; boil it till half
the lixivium is evaporated; strain it off; boil it again
with the addition of four ounces of fresh brazil wood,
two ounces of cochineal, half an ounce of terra marita.
and a pint of fair water; let it evaporate as before; add
half an ounce of burnt alum (reduced to an impalpable
powder), a quarter of a drachm of arsenic; dissolve
them in it, by stirring it with a slick; when settled,
strain it. To give this a body, reduce two cuttle-fish
bones to a powder, and putting it in, lot it dry leisurely
Grind it in a quantity of fair water, in whirl, you may
let it steep; strain it thro igh a cloth, and makingit into
a lew cakes, set it by for use, after drying it on' a pier e
oi marble.
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If tou would have this lake redder, add some of the

juice of ;i lemon; and to make it deeper, add oil of tartar.

Another lake: Boil the shreds of superfine scarlet cloth

in a lye made of the ashes of burnt tartar; when sufficiently

boiled, add some cochineal, powdered mastich, and roche

alum; boil this again; while it is quite hot, strain it

through a bag several times. The first time, the bag
must be strained from top to bottom, and the remaining

gross matter being taken out, let the bag be well washed;

after this, strain the liquor through the bag again, and

you will find a paste remaining on the sides, which di-

vide into small cakes, and set by for use.

Another lake: Steep four ounces of the best brazil

wood ia a pint and a half of the finest distilled vinegar,

for three weeks at least, though the longer it remains the

better it is; seethe the whole in balneum maiise. till it boils

up three or four times; let it settle for a day or two; put

it to an ounce of powdered alum, and into a clean pan

with the liquor,' let it remain for twenty-four hours; heat

the composition, and stir it till it is cold; when it has

stood about twelve hours, strain it, and add two cuttle-

fish bones, prepared as before.

A liquid colour of a very good crimson, is made as

follows: In twelve ounces of pale stale beer, boil one ounce

of ground brazil wood, till the colour is as strong as you
desire; strain it through a linen cloth, and bottle it up

for use. If you want to bring this colour to a body, take

some dried ox-blood, reduced to a powder, and mix it

with the colour.

We have the following directions from Mr. Boyle, for

extracting a fine crimson from the berry-bearing spinach,

which, being pressed, affords a very agreeable juice; to

which add a fourth part of alum; boil it, and when cold

it is fit for use.

Or you may extract a very beautiful red from the red

beet-root, baked with a little strong vinegar and alum:

when cold it is fit for use.

Another way to make a crimson: Put twenty or more
grains of bruised cochineal into a gallipot, with as many
drops of the lye of tartar as will make it give fourth its

colour; add to this mixture about half a spoonful of

water, or more, and you will have a very agreeable

purple; reducing some alum to a very fine powder, put

it to the purple liquor, and you will have a beautiful

crimson; strain it through a fine cloth; use it as soon as

possible: for though this is a colour which, if soon used,

looks extremely well, yet by long standing it is subject

to decay.

Indian lake is far superior to any other of the kind,

for the deep shade of reds of all kinds, and works as

free as gamboge. The best is brought from China, in

pots, and has the appearance of raspberry-jam, but very

bitter to the taste: it requires no gum.
Purples. Take eight ounces of logwood, a pint of

rain water, and an ounce of alum; infuse it well over a

slow fire, in a well glazed pan or pipkin, for about twenty-

four hours: add a quarter of an ounce of gum-arabic,
let it stand for a week: strain it through a piece of fine

cloth. Keep it close, or it. will mould.
Or you may make a redder purple, by adding to one

•unce of the above, four ounces of brazil wood, and a

^jint of stale be«r, boiling it till the liquor is as strong as

you desire. It may be made darker, by adding more
logwood.
The richest purple is made by blending carmine and

Prussian blue, or indigo, to what shade you phase.
Bl/ues. Ultramarine is the best and brightest blue.

Prepare it by heating six ounces of the lapis lazuli till it

is red; cool it in strong vinegar; grind it with a stone
and muller to an impalpable powder; then make a r.om-

position of bees'- wax, resin, linseed-nil. and turpentine,
of each three ounces;,incorporate the whole together over
a slow fire till it is near boiling; pour them into a pan
well glazed. This is called the paste of ultramarine.
The lapis lazuli being prepared, add to it an equal
quantity of* the pastil, or paste; mix them together t o-

roughly, ami let them remain twelve hours. To extract
the ultramarine from ihe paste, pour char water upon
it; on pressing the paste with your hands, the ultrama-
rine will come out; for its reception, place a glass tumbler
under your hand; let it settle in this water till the ultra-

marine sinks to the bottom.

If the colour seems foul, cleanse it thus: Dissolve
some tartar in water; add as much of it to the ultrama-
rine as will cover it; let it stand twelve hours; wash it in

warm water, and you will have your colour well clarified

and perfectly clean. Let your ultramarine be of a high
colour, and well ground.
Next to ultramarine in beauty, is Prussian blue: but

it does not grind kindly with water, on account of its

oily substance.

Blue bice is a colour of a very good body and fliws

very agreeably in the pencil; was it according to the

rules laid down for ultramarine.
Blue verditer is a very bright pleasant blue, of a good

body, and works well when ground with gum-water. It

is a little inclinable to, and makes a very good green,
when ground with gamboge, or French berries. This blue

is mostly used for a sky, or a garment.
Sanders blue is extremely serviceable in the shading

of ultramarine, where no very dark shades appear; when
they do, you may add a litfle indigo to it.

Litmus is a very agreeable blue. To prepare it, take

a quart of small-beer wort, in which boil two ounces of

litmus, till the colour is as strong as you require; pour

the liquor into a glazed pipkin, and it will soon congeal.

See Archil.
Indigo is the darkest blue, is a soft free colour, and

runs very warm in the pencil; it requires to be well

washed and ground; and may be made darker or lighter,

by the addition of more or less gum-water. Care is re-

quired in using this colour; for, as we before hinted, its

running so free may be a means of deceiving the student,

and prove, too dark for his purpose.
Mr. Boyle has given us the following directions for

making a very fine colour of the blue leaves of rue: by
pressing, bruising, and infusing both leaves and juice in

pure water, for a fortnight, washing them every day,

incorporating them and the water till they become a

pulp, letting them dry gradually. These will produce an

excellent blue for shading, which runs free in the pencil;

put it into the powder of gum-arabic, which will be a

means of making it keep; add of the gum as you would
have it more or less stiff in working.

A fine transparent blue (from the preceding author),
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$iual to a tint o ultramarine: The flower from which

tins blue is extrac c<l, is the centauria cyan us, or blue

cornbottle, possessed of two blues, the outer leaves be-

ing light, and the inner dark; the latter is held in pre-

ference; pick b-itti from the buttons and rases in which

they grow, the same day they were gathered. Having
prepared a quantity of the middle leaves, press out as

much juice as possible; with the addition of a little alum,

you will be possessed of a fine, durable, transparent blue,

lit le inferior to ultramarine. The procuring of the flow-

ers, and the pressure of the juice, should be done with

all possible expedition, lest the flowers should lose their

perfection. It lias been thought by some, if the leaves of

these flowers were cured as those of saffron, there would

proceed from them a much greater quantity of colour,

from which might be pressed more tincture than when
fresh from the field. In curing of each it would appear,

that each time the cake was turned, the flowers would be

darker, till they become a dark blue. Great care is re-

qdred in this operation, that the fire is kept very con-

stant and gentle, that the flowers may not be scorched,

which will be an incontestable way of bringing the flow-

ers to perfection. Therefore, to put this operation in

execution, a kiln must be procured, as for curing saffron,

tin- top of which is to be covered with hair-cloth; upon
this lay several sheets of paper; afterwards a parcel of

the inner leaves of the flowers, two or three inches thick,

pressing them close, and sprinkling them with gum-wa-
t e: after which, a small charcoal fire must be made in

the kiln, so as to communicate the heat to the top. Co-
ver the cake, with a few sheets of paper, and a board,

with a small weight upon it; after a few minutes, the

cake is to be turned; whcnjjt is placed, take off the up-

per paper, sprinkle the cake again with gum water, lay

on the board a weight as before for a few minutes; and
10 repeat the turning and sprinkling several times, till

the cake is united, and of the thickness of a cake of

saffron.

Blades. The proper blacks for water-colours are as

follows:

Ivory-black, which is prepared in the following man-
ner: Let toe ivory-black be thoroughly ground, and there

will naturally proceed iV »m it a liquor of an oily sub-
stance; mix as n.u.di of ir ; s will make it work freely

in the pencil. It has a fi le gloss, an i is extremely ser-

viceable in painting of .shining objects.

There is another very agreeable and useful black, cal-
led Keating's black, which may be had at mosTcoiour-
sbopa ready -prepared.

Indian ink is a very good bjack, and of great service,
as it may be laid on to any shade, and will always shade
itself; on which account it is often used for drawings.

Greens. Sap gr en is a colour extremely serviceable,
and the best green for water-colours our age affords,
beingof agtimmj substance, and diluting easth in water.
It produces an endless variety of tints, and has the ad-
Vantage of shading itself. Jti purchasing this colour, re-
member to observe that it looks ver\ black and bright.
A sea or artificial green, is mad" by mixing indigo

and sap-green, which may be made darker or lighter by
adding more or l.ss indigo; it is ;t \cry serviceable c<

tour, easily worked, and productive of many tints. 1 h

colour, as well as sap-green, shades itself. The indigo

must be well ground before you mix it.

Another is made with indigo and gamboge, well

ground together, extremely useful in painting of trees,

grass, vegetables, &c. M ith the addition of sap-green,

it is very serviceable in flowers, and shading in of gar-

ments.

A transparent green is made by mixing verdigrise

and yellow to various tints, by leaving either predomi-
nant.

Browns. Burnt and unburnt terra de Sienna, are the

warmest brown for front grounds, dead leaves, &c. work
very free, and are of general use.

Bistre is a good and serviceable colour. The best
sort is very bright and close; as it is a colour difficult to

work of itself, mix a little Spanish liquorice with it, that
will mellow and take off its harshness. It must be well
ground; and the higher it is gummed, the better for use.

Spanish liquorice is allowed, by the best masters, to
be productive of a great variety of brown tints, of a very
agreeable colour; it will not shade itself, but works an
free as any gum-colours by diluting it in fair water.
A brown mixture is made by incorporating sap-gree»

and carmine, which is of an extraordinary soft nature;
it is a colour extremely serviceable in painting flowers
in water-colours.

Another, by blending vermillion and bistre thorough-
ly; the bistre must be extremely well ground before you
incorporate it with the vermillion, and it will produce a
very good brown.

Directionsfor preparing the following mixed colours.
Ash colour. Ceruse, Keating's black, and white, shaded

with cherry-stone black.

Bay. Lake and flake white, shaded with carmine; bistre
and vermillion, shaded with black.

Changeable silk. Red lead and masticot-water, shaded
with sap-green and verdigrise.

Another. Lake and yellow, shaded with lake and Prus-
sian blue.

Cloud colour. Light masticot, or lake and white, shaded
with blue verditer.

Another. Constant white and Indian ink, a little ver-
million.

Another. White, with a little lake and blue verditer,
makes a very agreeable cloud-colour, for the part next
the horizon.

Crimson. Lake and white, with a little vermillion, shaded
w ith lake and carmine.

Flame colour. Vermillion and orpiment, heightened with
white.

Another. Gamboge, shaded with minium and red lead.
Flesh colour. Ceruse, red lead, and lake, for a swarthy

complexion, and yellow ochre.
Another. Constant white and a little carmine, shaded

v 10 Spanish liquorice, washed with carmine.
French green. Light pink and Dutch bice, shaded with.

green pink.

Glass grey. Ceruse, with a litle blue of anv kind
Hair colour. Masticot, ochre, umber, ceruse, and chcr

ry-stone black.

Lead colour. Indigo and white.
Light blue. Blue bice, heightened with flake white.
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Another. Blue verditer, and white of any sort, well

.ground.

L lght green. Pink, smalt, and white.

Another. Blue verditer and gamboge.
Another. Gamboge and verdigrise. The chief use of

this green is to lay the ground-colours for trees, fields,

&c.

Lion tawny. Red lead, and masticot shaded with um-
ber.

Murrey. Lake and white lead.

Orange. Red lead and a litte masticot, shaded with
gall-stone and lake.

Orange tawny. Lake, light pink, a little masticot,

shaded with gall-stone and lake.

Pearl colour. Carmine, a little white, shaded with lake.

Popinjay green. Green and masticot; or pink and a little

indigo, shaded with indigo.

Purple. Indigo, Spanish brown, and white; or blue

bice and lake.

Busset. Cherry stone black and white.

Scarlet. Red lead and lake, with or without vermillion.

Sea green. Bice, pink, and white, shaded with pink.

Sky colour. Light masticot and white, for the lowest and
lightest parts; second, red ink and white; third, blue

bice and white; fourth, blue bice alone. These are

all to be softened into one another at the edges, so as

not to appear harsh.

Sky colour for drapery. Blue bice and ceruse, or ultra-

marine and white, shaded with indigo.

Straw colour. Masticot and a very little lake, shaded
with Dutch pink.

Violet colour. Indigo, white, and lake; or fine Dutch
bice and lake, shaded with indigo; or litmus, smalt,

and bice, the latter most predominant.

Water. Blue and white, shaded with blue, and height-

ened with white.

Another. Blue verdigrise, shaded with indigo, and
heightened with white.

Directions for using the colours.

Your pencils must be fast in the quills, and sharp-

pointed (after you have drawn them through your mouth),

not apt to part in the middle.

Before you begin, have all your colours ready, and a
pallette for the conveniency of mixing them; a paper to

lay under your hand, as well as to try your colours upon;

also a large brush, called a fitch, to wipe off the dust

from them.

Being prepared according to the foregoing method,

proceeded in your painting; which if a landscape, lay on

first dead colours freely all over your piece, leaving no
part uncovered.

Having laid your dead colours, begin next with the

lighter parts, as the sky, sun-beams, &c; then the yel-

lowish beams, with masticot and white; next the blueness

of the sky, with blue verditer alone; for purple clouds,

mix only lake and white, making your colours deeper as

they go upwards from the horizon except in tempestuous
skies. The tops of distant mountains must be worked
so faint, that they may seem to lose themselves in the air.

Bring your colours forward as your distance decreases:

painting your first ground next the horizon, downwards,
of a blucish sea-green; and as you advance forward, of

a darker green, till you come to the fore-ground itself;

which, as it is the darkest part of all, with dark green,
worked in such a manner as to gi\e the appearance of
sh rubber). &c.

In painting trees, having first laid a verdigrise green
for a dead colour, proceed with working it so as to give
a leafy appearance. Bring some of your leaves forward
with masticot and white; for the trunk, work the brown
with sap-green; if you should introduce oak-trees, lay
on some touches to express leaves of ivy twined about it.

All indistinct objects are to be made imperfect, as they
appear to the eye.

In painting flesh, the following are the best directions
for preparing your work so as afterwards more readily
to produce the effects of colours seen in nature:

Take flake-white and a little lake, blend them toge-
ther, and with that lay the ground-colour; then shade
with red-ochre, cherry-stone black, and a little lake
mixed together, touching the lips, cheeks, &c. with a
tint of carmine, and heighten the flesh with white and a
little carmine. Remember that you are never to heighten
it with pure white, which will always give it a cold

appearance.

The peculiar management of tints in the representation

of other various kinds ofobjects, such as animals, flowers,

fruits, &c. will require some attention from the student,

but is unnecessary to be given here in detail, as prac-

tice will soon instruct him in all that is requisite on this

head.

It may be recommended to the student in general,

whatever is the subject of his drawing, not to finish any

one part first, but to work up every part gradually alike,

until he finds nothing wanting to complete the whole.

Wherev r he lays on strong touches, he must be care-

ful in those places to bring up his work to an equal

roundness and strength, tempering and sweetening the

colours with a sharper pencil than the first, that no lumps

or harsh edges may be left, but that the shadows may
all lie dispersed, soft and smooth, and gliding gently in-

to one another.

The occasional roughness of your work need not dis-

courage you; for it is easily softened by degrees, with

other tints and shadows; observing only to sweeten,

mellow, and heighten them, according as the light hap-

pens to fall.

A method has been lately discovered of combining the

effects of water-colours with those of crayon-painting,

by means of wax crayons. It is an ingenious and

pleasing mode of practice. See Wax Crayons.
Various receiptsfor the use of those who paint in water-

colours.

Boil two ounces of the best and clearest glue, with one

point of clear water, and half an ounce of the finest roche-

alum, till dissolved. This is a very serviceable liquor,

with which you may temper .hose colours intended for

sky, as it will prevent them from cracking.

To make a solution of gum. Dissolve an ounce of the

best white gum-arabic^ and half an ounce of double re-

fined sugar, in a quart of spring water; strain it through

a piece of muslin, then bottle it off for use, keeping it

free from dust.

Another method. Take the whitest sort ofgum-arabic,

bruise and tie it in a piece of woollen cloth, steep it in

spring water till dissolved. If too stiff, which is knowfi
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by the shining of the colours, add more water; if too

-weak, more gum. With this water you may temper

most of your colours, using such a quantity of it, ttiat

tin* colours, when dry, being touched, will come off.

To keep the fliesfrom your work. Having prepared your
gum-water according to either of the preceding direc-

tions, add a li« tie coloquintida, which, if your perform-

ance should be exposed, will keep it from being damaged
by the flies.

To prepare alum-water. Take four ounces of rochc-

aluin, and a pint of pure spring water; boil it till the

alum is thoroughly dissolved; filtre it through blotting-

paper, and it is lit for use.

Before you lay on the colours, take some of this water

hot, and with a sponge wet the back of the paper, which,

if not good, must be wetted three or four times. This
will not only prevent the sinking of the colours, but will

also keep them from fading, and give an additional

beauty and lustre. Remember that the paper must be

dried each time befon you wet it again.

To make lime water. Put some unslacked lime in a

well glazed pan; cov r it with pure wateroneinch above
the lime; let it remain s > for »ne day, then strain off the

water, ai'd keep it for use. By the means of this water,

you may change sap-green into blue.

To make a lixivium of pearl ashes. Steep half an
ounce of pearl-ashes in clear water for one day: strain

off the water as clean as possible; this infusion will

prove extremely serviceable in many colours, particu-

larly brazil wood, to which ir will give an additional

beauty ami lustre.

To recover decayed colours. Take double distilled

rosemary water, or pure essence of rosemary, and with

a few drops temper your colours, which, however dead
or faded, will recover their primitive brilliancy. This
essence will prevent the bubbles which are troublesome
in grinding white and umber.

Tbprepare a liquid gold for vellum painting, fans. <$v.

Having procured some of the finest leaf gold, grind it

with strong gum-water, adding more gum-water as you
see requisit"; when thoroughly ground, temper it with a

small quantity of mercury sublimate binding it in the

shell with a little dissolved gum; spread it equally over
the shell, and ose it with fair water only.

A liquid silverfor the same use. The manner of mak-
ing this is the same as that of liquid gold, only remem-
beriug to temper with glaire of eggs, and not water.

To make the glaire of e^gs. Beat the whites with a
sp'» m till they rise in a foam; let them stand 12 hours,
and they will he clarified into good glaire.

To recover liquid silver that has contracted rust. If

your silver becomes rusty, cover that part of the per-

formance with the juice of garlic, which will recover it

effectually.

To make a single ground to lay silver or gold upon.
Take the new shreds of parchment (they being prefera-
ble to glove-leather) boil them in a quart of spring- water
till consumed to a pint; strain the size from the shreds,
ami put it into a well glazed pan; use it before it is

rold. He careful, when you lay on your silver or gold,
that your size is not too moist, nor too dry, for in either

you will be in danger of impairing your perform-
ance.

Vol* TITv tors

The method of making size for candle-light pieces*

has already been described.

WATER COURSE. A water-course does not be-

gin by prescription, nor assent, but begins ex jure natu-

rae, having this course naturally; and cannot be divert-

ed. 3 Bulst. 340.

WATERMEN. In London the lord mayor and court
of aldermen have much power in governing the company
of water-men, and appointing the fares for plying on the

river Thames; and justices for Middlesex, and other ad-
joining counties, have also power to hear and determine
offences, &c. See 10 G. II. c. 31.

WATER-SPOUT, an extraordinary equeous meteor,
most frequently observed at sea. It is a truly formidable
phenomenon, and is indeed capable of causing great ra-
vages. It commonly begins by a cloud, which appears
very small, and which mariners call the squall; which
augments in a little time into an enormous cloud of a cy-
lindrical form, or that of a reversed cone, and produces a
noise like an agitated sea, sometimes emitting thunder
and lightning, and also large quantities of rain or hail,

sufficient to inundate large vessels, overset trees and hou-
ses; and every thing which opposes its violent impetu-
osity.

These water-spouts are more frequent at sea than by
land; and sailors are so convinced of their dangerous con-
sequences, that when they perceive their approach, they
frequently endeavonr to break them by firing a cannon
before they approach too near the ship. They have al-

so been known to commit great devastations by land;
though, where there is no water near, they generally as-
sume the harmless form of a whirlwind. To enable the
reader to understand their nature, we shall preface the
different theories by a short description of one of these
wonderful appearances, as given by the celebrated M.
Tournefort in his Voyage to the Levant:
" The first of these," says this traveller, « that we

saw, was about a musket-shot from our ship. There we
perceived the water began to boil, and to rise about a
foot above its level. The water was agitated and whitish;,
and above its surface there seemed to stand a smoke,
such as might be imagined to come from wet straw

j be-
fore it begins to blaze. It made a sort of murmuring
sound, like that of a torrent heard at a distance, mixed,
at the same time, with a hissing noise, like that of a ser-
pent: shortly after we perceived a column of this smoke
rise up to the clouds, at the same time whirling ahout
with great rapidity. It appeared to be as thick as one's
finger; and the former sound still continued. When this
disappeared, after lasting for about eight minutes, upon
turning to the opposite quarter of the sky, we perceived
another, which began in the manner of the former; pre.
sently after a third appeared in the west; and instantly
beside it still another arose. The most distant of these
three could not be above a musket-shot from the ship.
They all continued like so many heaps of wet straw set
on fire, that continued to smoke, and to make the .samo
noise as before. We soon after perceived each, with its-

respective canal, mounting up in the clouds; and spread-
ing, where it touched the cloud, like the mouth of
a trumpet; making a figure, to express it intelligibly, as
if the tail of an animal was pulled at one end by a weight
These canals were of a whitish colour, and so tinged, ai
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I suppose, by the water which was contained in them;
for, previous to this, they were apparently empty, and of

the colour of transparent glass. These canals were not

straight, hut bent in some parts, and far from being per-

pendicular, hut rising in their clouds with a very inclin-

ed ascent. But what is very particular, the cloud to

which one of them was pointed happening to be driven by
the wind, the spout still continued to follow its motion,

without being broken; and passing behind one of the

others, the spouts crossed each other, in the form of a St.

Andrew's cross. In the beginning they were all about

as thick as one's finger, except at the top, where they

were broader, and two of them disappeared; but shortly

after the last of the three increased considerably; and its

eanal, which was at first so small, soon became as thick

as a man's arm, then as his leg, and at last thicker than
his whole body. We saw distinctly, through this trans-

parent body, the water, which rose up with a kind of

spiral motion; and it sometimes diminished a little of its

thickness, and again resumed the same; sometimes widen-
ing at top, and sometimes at bottom; exactly resembling
a gut filled with water, pressed with the fingers, to

make the fluid rise or fall; and I am well convinced that

this alteration in the spout was caused by the wind,
which pressed the cloud, and compelled it to give up its

contents. After some time its bulk was so diminished as

to be no thicker than a man's arm again, and thus swelling

and diminishing, it at last became very small. In the

end, I observed the sea which was raised about it to re-

sume its level by degrees, and the end of the canal that

touched it to become as small as if it had been tied

round with a cord; and this continued till the light,

striking through the cloud, took away the view. I still,

however, continued to look, expecting that its parts

would join again, as I had before seen in one of the

others, in which the spout was more than once broken,

and yet again came together; but I was disappointed, for

the spout appeared no more."
Whirlwinds and water-spouts are by the majority of

philosophers referred to the same origin, but some have

endeavoured to account for them on electrical principles.

They observe that the effluent matter proceeds from a

body actually electrified towards one which is not so;

and the affluent matter proceeds from a body not elec-

trified towards one which is actually so. These two

currents occasion two motions analogous to the electri-

cal attraction and repulsion. If the current of the ef-

fluent matter is m'»re powerful than the affluent matter,

which in this case is composed of particles exhaled from

the earth, the particles of vapours which compose the

cloud are attracted by this effluent matter, and from the

cylindrical column, called the descending water-spout; if,

on the contrary, the affluent matter is the strongest, it

attracts a sufficient quantity of aqueous particles to form

gradually into a cloud, and this is commonly termed the

ascending water-spout. It is farther observed of water-

spouts, that the convergence of winds, and their conse-

quent whining motion, was a principal cause in pro-

ducing that effect; but there are appearances which can

hardly be solved by supposing that to be the only cause.

They often vanish, and presently appear again in the

same place: whitish or yeliovvish flames have sometimes
been seen moving with prodigious swiftness about them,

and whirlwinds are observed to electrify the apparatus
very strongly. The time of their appearance is gene-
rally those months which are peculiarly subject to thun-
der-storms; and they are commonly preceded, accompa-
nied, or followed, by lightning, the previous state of the
air being alike in both cases. And the long-established
custom which the sailors have of presenting sharp swords
to disperse them, is no inconsiderable circumstance in
favour of the supposition of their being electrical pheno-
mena. Perhaps the ascending motion of the air, by
which the whirling is produced, may be the current
known to issue from electrified points, as the form of
the protuberance in the sea is somewhat pointed, and the
electrified drop of water may afford considerable light in
explaining this appearance.

A different theory is, however, adopted by other re.

spectable philosophers; and it is possible after all, that
there may really be two kinds of water-spouts, the one
the effect of the electrical attraction, as noticed above
and the other caused by a vacuum, or extreme and sud
den rarefaction of the air.

It is well known that even a common fire produces a
kind of circulation of the air in a room, but in a differ-

ent form. It is therefore not difficult to conceive, that

when any part of the column of air upon the surface of

the earth or water is suddenly rarefied, either by electri-

city or any other cause, a vacuum, at least comparatively

to the rest of the air, will immediately take place, and
the circumambient air rushing in at once from every

quarter to fill the void, a conflict of winds ensues, and
consequently a circular motion, by which light bodies

will be taken up and turned round with considerable

velocity: this violent rushing of the air on all sides into

the vacuum then forms what is commonly called at land

a whirlwind.

When this vacuum takes place at sea, from the nature

of fluids, the water will rise to a certain height by the

pressure of the atmosphere, as in a common pump; but

as the vacuum is not quite perfect, the water will be

divided into drops; and as these vacuums are generally

caused by heat, it will be rarefied when it reaches the

upper regions of the atmosphere, and assume the appear-

ance of a cloud.

Mr. Oliver, whose theory we have adopted with little

variation, illustrates the phenomenon by a very easy

experiment. In a stiff paper card he made a hole just

large enough to insert a goose quill; after cutting the

quill oft* square at both ends, he laid the card upon the

mouth of a wine glass, filled with water to within a fifth

or sixth part of an inch from the lower orifice of the

quill; then applying his mouth to the upper part, he

drew the air out of the quill, and in one draught of his

breath drew in about a spoonful of water; and this he

was able to repeat, the quill remaining as before.

The water, he adds, did not ascend to his mouth in a

stream, as it would have done had the quill reached the

water, but broken, and confusedly mixed with the air

which ascended with it. The usual phenomena af water-

spouts are exactly agreeable to this theory. They appear

at a distance like an inverted cone, or the point of a

sword, which is owing to the water rising in large drops

at the first, and being expanded as it ascends; and a

cloud is generally suspended over the body of thepheno-
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menon. The water which is taken up is undoubtedly

salt at the first, but by the rarefaction in the superior

regions* it undergoes a kind of natural distillation, and

loses all the heavy saline particles with which it was

charged. Water-spouts have been observed at land, of

which two very remarkable instances are recorded in the

Philosophical Transactions. Other phenomena have

been remarked, which can be explained upon these prin-

ciples only. Accounts have been given of red and yellow

ram, of frogs and tadpoles, and even of small fishes;

having been rained upon the tops of houses. The red

and yellow ram was probably composed of the blossoms

of vegetables, or of insects, taken up by one of these

aerial tuoes; and the frogs and fishes were probably

part of the contents of some pond, in which the water-

spout originated, or over which it might have passed in

its perambulation. %

The point or cone of the water-spout is generally

oblique, depending on the force and direction of the

wind which drives it along.

Dr. Perkins, of Boston, is disposed to adopt a differ-

ent theory of water-spouts. Capt. Melling informed

him, that in a voyage from the West Indian islands to

Boston, a water-spout came across the stern of the ves-

sel where he then was, a Hood of water fell upon him
with such violence as almost to beat him down, and the

spout immediately passed off with a roaring noise into

the sea. The water from the spout was perfectly fresh.

Mariners in general affirm that water descends from the

clouds through the water-spout into the sea, and- hence

it is inferred that a whirldwind cannot be the cause of a

water-spout, nor can both of these phenomena proceed

from the same cause. See Whirlwind.

Water-works, in general, denote all manner of ma-
chines moved by, or employed in raising or sustaining

water; in which sense water-mills of all kinds, sluices,

aqueducts, &c. may be called water-works. Sec Mill,
&c.

WATSONIA, a genus of the class and order triandria

monogynia. The calyx is six-parted; stigmas three,

bifid; capsules triangular. There are six species, bulbs

of the (Jape.

WAX. The upper surface of the leaves of many
trees is covered with a varnish, which may be separated

and obtained in a state of purity, and is found to possess

all the properties of bee's- wax: hence it is justly infer-

red that wax is a vegetable product, and that the bees

extract it unaltered from the leaves of trees and other

vegetable substances that contain it. Several plants

contain wax in such abundance as to make it worth while

to extract it from them. We shall now consider the

properties of bees'-wax.
Wax, when pure, is of a whitish colour: it is destitute

of taste, and has scarcely any smell. Bees'- ^v ax indeed
has a prettj strong aromatic smell; but this seems
chiefly owing to some substance with which it is mixed;
for it disappears almost completely by exposing the wax,
drawn out into thin ribbands, for some time to the atmo-
sphere. By this process, which is called bleaching, the
yellow colour of the wax disappears, and it becomes
very white. Bleached wax is not affected by the air. Its

siiccilic eravitv is 0.0600.

Wax is insoluble in water; nor are its prepcrties al-

tered though kept under that liquid.

When heat is applied to wax it becomes soft; and at

the temperature of 142°, if unbleached, or of 155° if

bleached, it melts into a colourless transparent fluid,

which concretes again, and resumes its former appear-
ance as the temperature diminishes. If the heat is still

farther increased, the wax boils and evaporates: and if

a reu heat is applied to the vapour, it takes fire and burns
with a bright flame. It is this property which renders
wax so useful lor making candles.

Wax is scarcely acted on b) alcohol when cold, but
boiling alcohol dissolves a portion of it. This was first

observed b) Dr. Pearson, and has been since verified by
Dr. Bostock. Rather more than 20 parts of alcohol arc
necessary to dissolve one part of wax; and as the solu-
tion cools the greater part of the wax precipitates, and
the remainder is thrown down by water.

Ether has but little action on wax while cold; but
when assisted by heat, it takes up about j\ of its weight
of it, and lets the greatest part precipitate on cooling.

Wax combines readily with fixed oils when assisted
by heat, and forms with them a substance of greater or
less, consistency according to the quantity of oil. This
composition, which is known by the name of cerate, is

much employed by surgeons.
The volatile oils also dissolve it when heated. This

is well known, at least, to be the case with oil of turpen-
tine. A part of the wax precipitates usually as the so-
lution cools, but of a much softer consistence than usual1

,

and therefore containing oil.

The fixed alkalies combine with it, and form a com-
pound which possesses all the properties of a common
soap. When boiled with a solution of fixed alkalies in
water, the liquid becomes turbid, and after some time the
soap separates and swims on the surface. It is precipi-
tated from the alkali by acids in the state of flakes, which
are the wax very little altered in its properties. Punic wax,
which the ancients employed in painting in encaustic,
is a soap composed of 20 parts of wax and one of soda.
Its composition was ascertained by Mr. Lorgna.
When boiled with liquid ammonia, it forms a kind of

soapy emulsion. As the mixture cools, the greatest part
of the compound rises to the surface in the state of white
flakes. This soap is scarcely insoluble in water.
The acids have but iittle action on wax; even oxymu-

riatic acid, which acts so violently on most bodies, pro-
duces no other change on it than that of rendering it

white. This property which wax possesses, of resisting
the action of acids, renders it very useful as a lute, to
confine acids properly in vessels, or to prevent them from
injuring a common cork.

Mr. Lavoisier, by means of the apparatus which he
employed in the analysis of alcohol and oils, contrived to
burn wax in oxjgen gas. The quantity of wax consumed
was 21.9 grains. The oxygen gas employed in consum-
ing that quantity amounted to 66.55 grains. Conse-
quently the substances consumed amounted to 88.45
grains. After the combustion, there were found in the
glass vessel G2.58 grains of carbonic acid, and a quan
tit} of water which w, s supposed to amount to 25.

b"

grains. These were the only products.
^ow 62.58 grains of carbonic acid gas contain

B7
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44.56 of oxygen, and 18.C2 of carbon; and 25.87 grains

of water contain

21.99 of oxygen, and 3.88 of hydrogen

66.55 21.90

Consequently 21.9 parts of wax are composed of 18.02

of carbon and 3.88 of hydrogen. And 100 parts of wax
arc composed of

82.28 carbon

17.72 hydrogen

100.00

But this analysis can only be considered as an ap-

proximation to the truth; the quantity of water being

only estimated, and that of the gas being liable to uncer-

tainty. There can be no doubt, from the little action of

acids on wax, that it contains oxjgen as an ingredient.

We must therefore consider it as a triple compound of

carbon, hydrogen, and oxygen; but the proportions are

unknown.
If wax is distilled with a heat greater than 212°, there

comes over a little water, some acid, a little very fluid

and odorous oil: the oil, as the distillation advances, be-

comes thicker and thicker, till at last it is of the consis-

tency of butter, and for this reason has been called but-

ter wax. There remains in the retort a small quantity

of coal, which is not easily reduced to ashes. When the

butter of wax is repeatedly distilled, it becomes very

fluid, and assumes the properties of volatile oil.

Wax possesses all the essential properties of fixed oil.

We must therefore consider it as a fixed oil rendered

concrete. Now that species of fixed oils, distinguished

by the epithet fat, have the property of becoming con-

crete, and assuming the appearance of wax when ex-

posed long to the air; in consequence, it is supposed, of

the absorption of oxygen. Hence probably the differ-

ence between wax and fixed oils consists in the oxygen

which it contains as a component part. The wax at its

first formation was in all probability in the state of a

fixed oil; but by the absorption of oxjgen it gradually

concreted into wax. Wax, then, may be considered as a

fixed oil saturated with oxygen.

It is natural to suppose, if this theory is just, that fix-

ed oil will occur in plants in various states of hardness:

and this accordingly is the case. Sometimes it is of the

consistency of butter, and this is denominated a butter;

thus we have the butter of cacao, the butter of coco, the

butter of galam. Sometimes it is of a greater consisten-

cy, and then is denominated tallow; thus we have the

tallow of the croton, extracted by boiling water from the

fruit of the croton sebifera. When its consistency is as

«*reat as possible, it then takes the appellation of wax.

Thus we have the myrtle wax of America extracted from

the berries of the myrica cerifera, and the pela of the

Chinese. The species of wax. then, which exist in the

vegetable kingdom, may possibly be as numerous as the

fixed oils. Let us take a view of some of the most re-

markable.
Bees'-wax is the species whose properties have been

described in the former part of this article. It is sup

posed that the bees collect it from plants; but it has been

very well ascertained, that in many cases at least they

manufacture it from honey, aud even from sugar: for

bees confined and fed solely upon these substances pro^
duce wax. Its consistency is said to be less when the
bees are confined to sugar than when they are allowed
honey.

The myrtle wax of North America is obtained from
the myrica cerifera. We are indebted to Dr. Bostock
and Mr. Cadet for a very exact account of its proper-
ties and extraction. The myrica cerifera is a shrub
which grows abundantly in Louisiana and other parts
of North America. It produces a berry about the size
of a pepper corn. A very fertile shrub yields nearly
seven pounds. The berries are picked off, thrown into

a kettle, and covered with water to the depth of about
half a foot. The kettle is then boiled, and the berries stir-

red and squeezed against the sides of the vessel. The
wax which they contain is melted out and swims on the

surface. It is skimmed off, passed through a cloth, dri-

ed, melted again, and cast into cakes. From the obser-

vations of Cadet we learn that the wax forms the outer

covering of the berries. The wax thus obtained is of a
pale green colour. Its specific gravity is 1.0150. It

melts at the temperature of 109°; when strongly heated

it burns with a white flame, produces little smoke, and
during the combustion emits an agreeable aromatic
odour. Water does not act upon it. Alcohol, when hot,

dissolves ^th of its weight but lets most of it fall agaiu

on cooling.

Wax Crayons. The art of painting in wax crayons
is a late discovery, and when skilfully practised, is capa-
ble of producing the most pleasing effect. It is, how-
ever, raiher to be considered as an adjunct to the art of

water-colours, than as a distinct branch of the art of de-

sign or painting, as will appear from the nature of the

materials employed in it. Instead of the substances used

in conjunction with the respective colours, to form the

body of common crayons, such as plaister of Paris, pipe-

clay, calcined alabaster, &c. all the colours used on this

new mode of painting are to be incorporated with wax.
This mixture gives them the superior advantage of be-

ing particularly calculated for the execution of minute

works in crayons, as they are not liable to moulder

away, or to be rubbed off from the paper; but works

thus executed require the assistance of various washes

in water-colours to improve and perfect their effect, as,

from the nature of wax, the frequent workings over of

these era) ons would produce an excessive smoothness,

or glassiness, which would prevent the colours from at-

taching or taking proper hold of the surface of the work

in the heightening and last finishings, and would dis-

appoint the artist in his endeavours to produce the great-

est requisite strength of effect.

It is to be observed, therefore, that water-colours are

to be used in beginning your picture, and in finishing it.

When the crayons are judiciously worked over the wa-

ter colours, the> will produce the appearance of an ele-

gantly finished stippled engraving, coloured in the plate}

the grain of the paper catching the crayons in dots,

(win n gradually laid on with alight hand) in a wonder-

fully pleasing manner.
We shall comprize the instructions requisite for the

student's practice uuder the following heads, namch:
1. The kind of wax to be used in making the crayons;

2. The colours fit to be incorporated with itj
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3, The choice of proper paper;

4. The method of using the crayons.

Wax. The wax proper to be used in making crayons,

must be bleached bees'-wax, entirely free from adulter-

ation. It must likewise be of the hardest kind, of which

tlu* Russian wax is the best, although in colour not quite

g(» fine as either the American or English wax: but its

hardness gives a firmness to the crayons, and prevents

agreasiness which softer wax would create.

Colours. The colours proper for mixing into crayons,

are the following, viz. for yellows, king's yellow or yel-

low oker; for blues, Antwerp or Prussian; for reds, car-

mine, lake, and Chinese vermilion; for browns, umber
burnt and unburnt, for blacks, lamp-black only. As to

compound tints, they are to be produced by a judicious

management of the water-colours ver the crayons; and

this rule with respect to the colours proper to be used

for crayons, is to be particularly observed: that none are

fit for the purpose, but such as, in their dry unmixed
state, will mark on paper pretty freely: for the reader

may easily judge that the tenacity of the wax would com-
pletely prevent any hard colour from working that was
incorporated with it.

Having procured the kind of wrax already mentioned,

you are to have a nice glazed white pipkin, perfectly

clean and free from any greasy particles; and having
previously ground your colours on a flag with yourmul-
ler, perfectly fine, in fair water, and dried, put a small

quantity of wax into the pipkin, which you are to place

ever a very slow fire; when the wax is entirely dissolved

by the gentle heat (for if it bubbles it is spoiled), gra-
dually sprinkle in your colour, stirring it with an ivory

pencil handle, until you find it perfectly mixed; at the

same time observing that you do not overload the wax
with colour, as it will make the crayons too brittle; nor
are you to put in too little colour, as it makes them faint

and work greasy; so a medium is to be observed, to as-

certain which practice only will conduce. There are

some colours, such as vermilion, which, if they receive

too great a heat, turn black; and that must be very cau-
tiously observed, as vermillion, in this kind of painting,

is a highly useful colour: as is also lamp black, a harder
kind of crayon from which is to be made by mixing some
of it, in its raw state, with strong glue, letting it harden,
and then binning it in a crucible (as directed in calcining

colours for miniature painting); then pulverizing it on
your flag, and mixing it with your wax, as before men-
tioned. This kind of black crayon is most excellent for

giving sharp touches in dark parts, as it is also for
making sketches to refresh the memory: is much supe-
rior to Italian chalk, as nothing will cause it to rubor
spoil, it remaining as immoveable as writing ink, and
Working extremely pleasant.

Paper. The paper fit to be used in wax-crayon paint-
ing, must be of the woven or vellum kind; but as of this
there are several sorts, it is necessary to mention, that
it must be of a middling fineness, for if too course, the
grain will catch the crayons in dots so remote from each
other, as to make your work look unpleasant; and if the
paper is too fine it will not catch the crayons as it ought,
but clog your painting without producing any effect. The
only rule therefore for choosing your paper is to go to
the stationer's, and taking a small bit of soft black cray-
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on, by gently rubbing the crayon on a few sheets of dif-

ferent kinds of woven paper, you will become a judge of

what is the best for your purpose, at a trifling expense*

Having procured this necessary article to your satisfac-

tion, you then proceed to work.

Method. The desk you are to work on must be much
larger than the one mentioned for miniature painting,

(see Miniatuke Painting.) this kind of work being

often used for larger sizes than that style of painting is.

Having your sitter placed in the same manner as point-

ed out in the article on Miniature Painting, with a soft

piece of charcoal sketch faintly the distances and forms
of the features: then touch them in more strongly witth

your crimson or black crayon, still altering until you are
perfectly certain you have a correct outline, which in

this kind of painting is absolutely necessary; for if in

your fair drawing you commit an error in your outline,

you never can alter it, the crayons being in their nature
so adhesive, that nothing will remove them. Having, on
your first sheet, made your outline correct, rub the back
of the face part with crimson crayon, the hair part with
a suitable-coloured one, and the drapery, if white, with
black; then laying the paper on a fair sheet go over the
lines of your sketch with a tracer, when you will trans-
fer, in a very neat manner, your outline ready to colour
in. You are then to mark in the features of your sitter

more strongly with crayon or water-colour, and a fine

pencil; ever observing, when you use it, to work over
with a suitable-coloured crayon, as it is that which will

give it the beautiful dotted appearance so much to be ad-
mired.

Having marked in the features sufficiently strong to
put the likeness out of danger of being spoiled, make a
wash of yellow oker entirely over the fleshy parts, deep-
ening its tint according to your subject; wash in the co-
lour of the eyes, lips, hair, &c. all which being dry, work
with your different-coloured crayons on the parts, until
you produce the effects required; filling up any intersti-
ces of the crayons with dots of water-colours and a fine
pencil. As to the tint for your linen shades, the black
crayon will produce that in every degree, the paper an-
swering for the lights of any-coloured drapery; for then
you are to wash-in and shadow it with the crayons. Your
paper is to be perfectly dry, otherwise the work will ap-
pear glazy; but even should that he the case, hold it be-
fore the fire, and the shining appearance will instantly
vanish.

With respect to your back grounds, as this style of
painting is intended to be light and sketchy, sky and
back grounds are to be preferred; to manage which, the
best way is to stump them in with dry colour, to what-
ever tint you find pleasing, which will give a proper va-
lue to the appearances of your w ax (rayons. Your draw-
ing, either of portrait or landscape, being finished, have
ready a large flat board, on which you are to stretch a
sheet of royal paper; and having pasted the back of your
drawing with some flour paste mixed with isinglass, lay
it on the royal paper, and carefully press it in all direc-
tions with a sott towel or handkerchief, when your work
is completed.

WAY. A way may be by prescription, as if the own-
ers and occupiers of such alarm have immeir.orialiy used
to cross another's ground- for this immemorial usage
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implies an original grant. A right of way may also

arise by act and operation of law; for if a man grants

to another a piece of ground in the middle of his field, he

at the same time tacitly gives him a way to come at it,

for where the law gives any thing to any person, it gives

implied whatever is necessary for enjoying the same.

2 Black. 35.

Way of a ship, is sometimes used for her wake or

track. But more commonly the term is understood of

the course or progress which she makes on the water

under sail: thus when she begins her motion, she is said

to be under way; when that motion increases, she is said

to have fresh way through the water; when she goes

apace, they say she has a good way; and the account of

her rate of sailing by the log, they call, keeping an ac-

count of her way. And because most ships are apt to

fall a little to the leeward of their true course, it is cus-

tomary, in casting up the log board, to allow something

for her leeward way, or lee way. Hence also a ship is

said to have head-way, and stern- way.
WAYGI1TES, or Waits. This noun formerly sig-

nified hautboys; and, which is remarkable, has no sin-

gular number. From the instruments its signification

was, after a time, transferred to the performers them-

selves; who being in the habit of parading the streets by

night with their music, occasioned the name to be appli-

ed generally to all musicians who followed a similar prac-

tice. Hence those persons who annually, at the approach

of Christmas, salute us with their nocturnal concerts,

were, and are to this day, called wayghtes.

WAYW1SER, an instrument for measuring the road,

or distance travelled; called also Perambulator, and
Pedometer. See those two articles.

Mr. Lovell Edgworth communicated to the Society of

Arts, &c. an account of a way- wiser of his invention;

for which he obtained a silver medal. This machine

consists of a nave, formed of two round flat pieces of

wood, one inch thick and eight inches in diameter. In

each of the pieces there are cut eleven grooves, f of an

inch wide, and f deep; and when the two pieces are

screwed together, they enclose eleven spokes, forming a

wheel of spokes, without a rim: the circumference of the

wheel is exactly one pole; and the instrument may be

easily taken to pieces, and put up in a small compass.

On each of the spokes there is driven a ferule, to pre-

vent them from wearing out; and in the centre of the nave,

there is a square hole to receive an axle. Into this hole

is inserted an iron or brass rod, which has the thread of

a very fine screw worked upon it from one end to the

other; upon this screw hangs a nut which, as the rod

turns round with the wheel, advances towards the nave

af the wheel or recedes from it. The nut does this, be-

cause it is prevented from turning round with the axle,

by having its centre of gravity placed at some distance

below the rod, so as always to hang perpendicularly like

a plummet. Two sides of this screw are filed away flat,

and have figures engraved upon them, to show by the

progressive motion of the nut, how many circumvolutions

of the wheel and its axle have been made: on one side

the divisions ot miles and furlongs are in a direct order,

and on the other side the same divisions are placed in a

retrograde order.

If the person who uses this machine places it at his
right-hand side, holding the axle loosely in his hands,
and walks forward, the wheel will revolve, and the nut
advance from the extremity of the rod towards the nave
of the wheel. When two miles have been measured it

will have come close to the wheel. But to continue this
measurement, nothing more is necessary than to place the
wheel at the left hand of the operator; and the nut will
as he continues the course, recede from the axletree till

another space of two miles is measured.
It appears from the construction of this machine, that

it operates like circular compasses; and does not, like
the common wheel way wiser, measure the surface of
every stone and molehill, &c. but passes over most of
the obstacles it meets with, and measures the chords
only, instead of the arcs of any curved surfaces upon
which it rolls.

WEASEL. SeeVivERRA.
WEATHER. See Meteuology.
Weather-glasses, are instruments contrived to

indicate the. state or disposition of the atmosphere, and
the various alterations in the weather: such are barome-
ters, thermometers, hygrometers, &c.

WEAVERS. The wages of journeymen weavers in

London are to be settled by the lord mayor, recorder,

and aldermen. Masters giving more wages than is ap-

pointed, to forfeit 50/. and journeymen demanding, or

combining to demand more, to forfeit 40s. or be impri-

soned three months.

WEAVING-LOOM. See Loom.

WEB, a tissue, or texture, formed of threads inter-

woven with each other; some whereof are extended in

length, and called the warp; and others drawn across,

and called the woof. See Warp, &c.

Web, spider's, or cobweb. See Aranea.

WEBERA, a genus of plants of the class and order

pentandria monogynia. It is contorted; berry inferior,

two-celled; cells one-seeded; stigma club-shaped; calyx

five-cleft. There are three species, shrubs of the East

Indies.

WEAVER. See Trachinus.

WEIGEL1A, a genus of plants of the class and order

pentandria monogy nia. The calyx is five-leaved; corol-

la funnel-form; style from the base to the germ; stigma

peltate; seed one. There are two species, shrubs of Ja-

pan.

WEIGH, Way, or Wet, waga, a weight of cheese,

wool, &c. containing 256 pounds avoirdupoise. Of corn,

the weigh contains forty bushels; of barley or malt six

quarters. In some places, as Essex, the weigh of cheese

is 300 pounds.

WEIGHT, gravity, in physics, a quality in natural

bodies whereby they tend downwards, towards the cen-

tre of the earth. Or weight may be defined in a less limit-

ed manner, to be a power inherent in all bodies w hereby

they tend to some common point, called the centre of

gravity; and that with a greater or less velocity, as they

are more or less dense, or as the medium they pass

through is more or less rare.
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In the common use of language, weight anil gravity

are considered as one and the same thing. Some au-

thors, however, make a difference between them, and hold

gravity only to express a nisus, or endeavour to descend,

but weight an actual descent. But there is room for a

better destinction. In effect, one may conceive gravity

to be the quality as inherent in the body; and weight the

saniP quality, exerting itself either against an obstacle,

o: otherwise. Hence, weight may be distinguished, like

gravity, into absolute and specific. See Gravity.
Sir Isaac Newton demonstrates, that the weights of all

bodies, at equal distances from the centre of the earth,

are proportionable to the quantities of matter each con-

tains. Whence it follows, that the weights of bodies have
not any dependance on their forms or textures, and that

all spaces are not equally full of matter. Hence also it

follows, that the weight of the same body is different on
the surface of different parts of the earth, as its figure is

not a sphere, but a spheroid.

Weight, pondus, in mechanics, is any thing to be rais-

ed, sustained, or moved by a machine, or any thing that

in any manner resists the motion to be produced.
Weight, in commerce, denotes a body of a known

weight, appointed to be put in the balance against other
bodies, whose weight is required.

The security of commerce depending, in a good mea-
sure, on the justness of weights, which are usually of

lead, iron, or brass, most nations have taken care to pre-

vent the falsification of them, by stamping or marking
them by proper officers, after being adjusted by some ori-

ginal standard. Thus in England, the standard of weights
is kept in the exchequer, by a particular officer, called the
clerk of the market.
Weights and Measures, regulation of. This is a

branch of the king's prerogative. For the public con-
venience, these ought to be universally the same through-
out the nation, the better to reduce the prices of articles

to equivalent values. But as weight and measure are
things in their nature arbitrary and uncertain, it is ne-
cessary that they should be reduced to some fixed rule or
standard. It is, however, impossible to fix such a stand-
ard by any written law or oral proclamation: as no per-
son can, by words only, give to another an adequate idea
of a pound weight, or foot rule. It is therefore expedient
to have recourse to some visible, palpable, material stand-
ard, by forming a comparison with which all weights and
measures may be reduced to one uniform size. Such a
standard was anciently kept at Winchester; and we find
in the laws of kine: Edgar, near a century before the
Conquest, an injunction that that measure should be ob-
served throughout the realm.
Most nations have regulated the standard of measures

oflpnght from some parts of the human body; as the palm,
the hand, the span, the foot, the cubit, the «11 (ulna or
aim), the pace, and the fathom. But as these are of dif-
ferent dimensions in men of different proportions, ancient
historians informs us. that a new standard of length was
fixed by our king Henry the First; who commanded that
the ulna, or ancient ell, which answers to the modern
yard, should he made of the exact length of his own arm,
A standard of long measure being once gained, all oth-

ers are easily derived from it; those ^of greater length hv

multiplying that original standard, those of less br divid"

ing it. Thus, by the statute called composito ulnarura c^

perticarum, 5f yards make a perch; and the yard is sub-

divided into three feet, and each foot into twelve inches,

which inches will be each of the length of three barley-
corns. But some, on the contrary, derive all measures
by composition, from the barleycorn.

Superficial measures are derived by squaring those of
length: and measures of capacity by cubing them.
The standard of weights was originally taken from

grains or coins of wheat, whence our lowest denomina-
tion of weights is still called a grain; thirty-two of which,

are directed, by the statute called compositio mensura-
rum, to compose a pennyweigh , twenty of which make
an ounce, and twelve ounces a pound, &c.

Under king Richard the First it was ordained, that
there should be only one weight and one measure through-
out the nation; and that the custody of the assize or stand-
ard of weights and measures, should be committed to cer-
tain persons in every city and borough; from whence the
ancient office of the king's ulnager seems to have been
derived. These original standards were called pondus
regis, and mensura domini regis, and are directed by a
variety of subsequent statutes to be kept in the exche-
quer chamber, by an officer called the clerk of the market,
except the wine galloH, which is committed to the city
of London, and kept in Guildhall.
The Scottish standards are distributed among the old-

est boroughs. The elward is kept at Edingburgh, the
pint at Stirling, the pound at Lanark, and the hrlot at
Linlithgow.

The two principal weights established in Great Britain,
are troy weight and avoirdupois weight, as before men-
tioned. Under the head of the former it may farther be
added, that a carat is a weight of four grains; hut when
the term is applied to gold, it denotes the degree of fine-
ness. Any quantity of gold is supposed divided into
twenty-four parts. If the whole mass is pure gold, it is
said to be twenty-four carats fine; if there are twenty-
three parts of pure gold, and one part of alloy or base
metal, it is said to be twenty-three carats fine, and so
on.

Pure gold is too soft to be used for coin. The stand-
ard coin of this kingdom is 22 carats fine. A pound of
standard gold is coined into 44| guineas, and therefore
every guinea should weigh 5 dwt. 9|| grains.
A pound of silver for coin contains i I oz. 2 dwt. pure

silver, and 18 dwts. alloy; and standard silver plate 11
ounces pure silver, with one ounce alloy. A pound of
standard silver is coined into 62 shillings, and therefore
the weight'of a shilling should be 3 dwts. 20f* grains.
Weights may be distinguished into ancient and mo-

dern, foreign and domestic.

Weights, Ancient. 1 . Those of the ancient Jews, re-
duced to the English troy weights, will stand as in the
following table:

oi i i
^. oz. dwt. gr.

shekel - - - 00 no no no*

60

3000

09 0'

Maneh

50 JTalcnt

02 03 06 10|

11 10 01
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2. Grecian and Roman weights, reduced to English

troy weight, will stand as in the following table:

oz. dwt. gr.

Lentt!S • • • • » • 00

00

00

00

00

00

00

00

00

10

00

00

00

00

02

03

04

06

18

18

ooTVi

4

12

SiliqiifC .... OS*

s (Jbo Ins .... <»*

24 6

18

24

b

8

12

16

Scri

S

4

6

8

24

28b

ptulum M*
72 Drachma . <*h

96

144

4
2

Se:

i

(tula . 00|

36

48

4 Sicilicus • ISf

192 ± 1

1

4

48

Dt ella . 014

576 144 48

576

8

96

6

72 36

Uncia

i ..] Libra

05|

16912 1728 13f

Grains.

Scruple.

Apothecaries,

20

60

480

5760 288

24

Drachms.

Ounces.

6 12 Pound.

Table of Avoirdupoise Weight*
Scruples.

24

384

43008

Dram.

8

128

14336

Ounce.

16

1792

Pound.

112 Quintal, or hundred

The Roman ounce is the English avoirdupois ounce,

which they divided into seven denarii, as well as eight

drachms; and since the} reckoned their denarius equal to

the Attic drachm, this will make the Attic weights one-

eighth heavier than the corresponding Roman weights.

Weights, Modern European. 1. English weights: By
the twenty seventh chapter of the Magna Charta, the

weights all over England are to be the same; but tor dif-

ferent commodities, there are two different sorts, viz.

Troy weight and avoirdupoise weight. The origin from

which they are both raised, is a grain of wheat gathered

in the middle of the ear.

In troy weight, twenty-four of these grains make a

pennyweight sterling; twenty pennyweights make one

ounce; arid twelve ounces one pound.

Bv this weight we weigh gold, silver, jewels, and li-

quors. The apothecaries also use the troy pound, ounce,

and grain; but they differ from the rest in the interme-

diate divisions. They divide the ounce into eight

drachms; the drachm into three scruples, and the scru-

ple into twenty grains.

In avoirdupois weight, the pound contains sixteen

ounces, but the ounce is less by near one-twelfth than

the troy ounce; this latter containing 490 grains, and

the former only 448. The ounce contains 16 drachms:

80 ounces avoirdupois are only equal to 73 ounces troy;

and 17 poinds troy equal to 14 pounds avoirdupois.

By avoirdupois weight are weighed mercury, and

grocery wares, base metals, wool, tallow, hemp, drugs,

bread, cVc.

Table of Troy Weight as used by the Goldsmiths;

Grains.

24 Pennyweight,

480 20

'57601240

Ounce.

12|Pounu\

860160 236720 33840 -'240 20 Ton.

Mr. Ferguson gives the following comparison between
troy and avoirdupois weight.

175 troy pounds are equal to 144 avoirdupois pounds.

175 troy ounces are equal to 192 avoirdupois ounces.

1 troy pound contains 5760 grains.

1 avoirdupois pound contains 7000 grains.

1 avoirdupois ounce, contains 437§ grains.

1 avoirdupois drain contains 27.34:375 grains.

1 troy pound contains 13 oz. 2.651428576 drams
avoirdupois.

1 avoirdupois lb. contains 1 lb. 2 oz. 11 dvvts. 16 gr.

troy.

Therefore the avoirdupois lb. is to the lb. troy as 175

to 144, and the avoirdupois oz. is to the troy oz. as437|

is to 480.
*"

The moneyers, jewellers, &c. have a particular class

of weights for gold and precious stones, viz. carat

and grain; and for silver, the pennyweight and grain.

The moneyers have also a peculiar subdivision of the

troy grain; thus, dividing

the grain into 20 mites,

the mite into 24 droits,

the droit into 20 periots,

the periot into 24 blanks.

The dealers in wool have likewise a particular set of

weights; viz. the sack, weigh, tod, stone, and clove; the

proportions of which are as below, viz.

the sack containing 2 weighs,

the weigh 6| tods,

the tod 2 st'>nes,

the stone 2 cloves,

the clove 7 pounds.

Also 12 sacks make a last, or 4368 pounds.

Farther,

56 lb. of old hay, or 60 lb. new hay, makes a trti'ss.

40 lb. of straw make a truss.

36 trusses make a loa d, of hay or straw*.

14 lb. make a stone.

$ lb. of glass a s.tuuei



WEIGHTS.

Other nations have also certain weights peculiar to

themselves: thus, Spain has its arrobas, containing 25

Spanish pounds, or one-fourth of the common quintal:

its quintal macho, containing 150 pounds or one-half

common quintal, or 6 arrobas: its adarmc, containing

one-sixteenth of its ounce. And for gold, it has its cas-

tillian, or one-hundredth of a pound; and its tomin, con-

taining 12 grains, or one-eighth of a castillian. The same

are in use in the Spanish West Indies.

Portugal has its arroba, containing 32 Lisbon arratals,

or pounds: Savary also mentions its faratelle, contain-

ing 2 Lisbon pounds; and its rottolis, containing about

J2 pounds. And for gold, its chego, containing four

carats. The same are used in the Portuguese East In-

dies.

Italy, and particularly Venice, have their migliaro,

containing four mirres; the mirre, containing 30 Venice

pounds: the saggio, containing a sixth part of an ounce.

Genoa has five kinds of weights, viz. large weights,

whereby all merchandizes are weighed at the custom-

house; cash weights for piastres, and other specie; the

cantara, or quintal, for the coarsest commodities; the

large balance for raw silks, and the small balance for the

fine commodities. Sicily has its rottolo, 32 and a half

pounds of Messina.

Germany, Flanders, Holland, the Hanse towns, Swe-
den, Denmark, Poland, &c. have their shippondt, which
at Antwerp and Hamburgh, is 300 pounds; at Lubeck,
320, and at Coningsberg, 400 pounds. In Sweden, the

schippondt for copper is 320 pounds; and the schippondt
for provisions 400 pounds. At Riga and Revel, the schip-

pondt is 400 pounds; at Dantzic, 340 pounds; in Norway,
300 pounds; at Amsterdam, 300; containing 20 lyspondts,
each weighing 15 pounds.

In Muscovy, they weigh their large commodities by
the bercheroct, or bcrkcwits, containing 400 of their
pounds. They have also the poet, or poede, containing
40 pounds, or one-tenth of the bercheroct.

In order to show the proportion of the several weights
used throughout Europe, we shall add a reduction of
them to one standard, viz. the London and Amsterdam
pound.

1 . Proportion of the weights of the principal places of
Europe.

The 100 lb. of England, Scotland, and Ireland, are
equal to

lb. oz.

91 8 of Amsterdam, Paris, &c.
96 8 of Antwerp or Brabant.
88 of Rouen, the viscounty weight.

106 of Lvons, the city weight.
90 9 of Rochelle.

107 1 1 of Toulouse and Upper Languedoc.
J 13 of Marseilles or Provence.
81 7 of Geneva.
93 5 of Hamburgh.
89 7 of Frai tort, &c.
96 l of Leipsic, &c.
137 4 of Genoa.
132 ll of Leghorn.
153 n of Milan.
152 Oof Venice.
154 10 of Naples.

*°i» ili, inn

97 of Seville, Cadiz, &c,

104 13 of Portugal.

96 5 of Liege.

112 | of Russia.

107 j\ of Sweden.

89 \ of Denmark.
2. Proportion of weights of the chief cities in Europe^

to those of Amsterdam.
100 pounds of Amsterdam are equal to

lb.

114 of Lisle.

143 of Leghorn.

106| of Lisbon.

109 of London, avoirdupoi*

weight.

105 of Lovaine.

105 of Lubec.

141 1 ofLucca, light weight

1 16 of Lyons, city weight
114 of Madrid.
105 of Marlines.

123{ of Marseilles.

154 of Messina, light

weight.

168 of Milan.

120 of Montpelier.

125 bcrcherocts of Musco-
vy.

100 of Nantes.
106 of Nancy.
169 of Naples.

93 of Nuremberg.
100 of Paris.

112| of Revel.

109 of Riga.
100 of Rochelle.

146 of Rome.
100 of Rotterdam.
96 of Rouen, viscounty

weight.

100 of St. Malo.
100 of St. Sebastian.

158| of Saragossa.
106 of Seville.

114 of Smyrna.
110 of Stetin.

81 of Toulouse and Upper
Languedoc.

151 of Turin.

lb.

108 of Alicant.

105 of Antwerp.
120 of Archangel, or S poe-

des.

105 of Arschot.
120 of Avignon.
98 of Basil in Switzerland

100 of Byonne in France.

166 of Bergamo.
97 of Bergen-op-zoom.

95| of Bergen in Norway.
Ill of Bern.
100 of Besancon.
100 of Bilboa.
105 of Bois le due.

151 of Bologna.
100 of Bourdeaux.
104 of Bourg en Bresse.
103 of Bremen.
125 of Breslaw.
105 of Bruges.
105 of Brussels.
105 of Cadiz.
105 of Cologne.
125 of Coningsberg.
1071 of Copenhagen.
87 rottos of Constantino-

ple.

113| of Dantzic.
100 of Dort.

97 of Dublin.

97 of Edinburgh.
143 of Florence.

98 of Francfort on the
Maine.

105 of Gaunt.
89 of Geneva.

163 of Genoa, cash-weight
102 of Hanburgh.
106 of Ley den.

105 of Leipsic.
158| of Valencia.

182 of Venice, small weight.
105| of Leige.

We shall now notice the correspondence between En-
glish weights and some modern weights in France and
other countries:

lb.

1 «

oz.

12

1

English Weights.

Troy Weight
tlrms. scruples.' grains, grammes.= 96 -_ 283 = 5760 = 372.96
= 8 = 23 = 480 = 31.08

1 -= S «= 60 = 3.885
1 = 20 = 1.S95

1 = 0.06475
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Avoirdupois Weight.
tt>. oz. drms. grains. grammes.

1 = 16 = 256 = 7000 =453.25
1= 16= 437.5 = 28.32

1= 27.975= 1.81

German.
71 lbs. or gr9. English troy, = 74 lbs. or grs. German

apothecaries' weight.

1 oz. Nuremberg, medic, weight, =7 dr. 2 sc. 9 grains

English.

1 mark Cologne, = 7 oz. 2 dwt. 4 gr. English troy.

Dutch.
1 lb. Dutch, = 1 lb. 3 oz. 16 dwts. 7gr. English troy.

787|Ibs. Dutch, = 1038 lbs. English troy.

Swedish Weights, used by Bergman and Scheele.

The Swedish pound, which is divided like the English
mpothecary, or troy, pound, weighs 6556 grains troy.

The kanne of pure water, according to Bergman,
weighs 42250 Swedish grains, and occupies 100 Swedish
cubical inches. Hence the kanne of pure water weighs
48088.719444 English troy grains, or is equal to 189.

9413 English cubic inches; and the Swedish longitudinal

inch is equal to 1.238435 English longitudinal inches.

From these data, the following rules are deduced:

1. To reduce Swedish longitudinal inches to English,

multiply by 1.2384, or divide by 0.80747.

2. To reduce Swedish to English cubical inches mul-

tiply by 1.9, or divide by 0.5265.

3. To reduce the Swedish pound, ounce, dram, scru-

ple, or grain, to the corresponding English troy deno-

mination, multiply by 1.1382, or divide by 8.786-

4. To reduce the Swedish kannes to English wine
pints, multiply by .1520207, or divide by 6.57804.

5. The lod, a weight sometimes used by Bergman, is

the 32d part of the Swedish pound: Therefore, to re-

duce it to the English troy pound, multiply by .03557,

or divide by 28.1156.

Correspondence of English Weights with those used in

France before the Revolution.

The Paris pound, poidsde marc of Charlemagne, con-

tains 9216 Paris grains; it is divided into 16 ounces,

each ounce into 8 gros, and each gros into 72 grains,

It is equal to 7561 English troy grains.

The English troy pound of 12 ounces contains 5760
English troy grains, and is equal to 7021 Paris grains.

The English avoirdupois pound of 16 ounces contains

7000 English troy ^grains, and is equal to 8538 Paris
grains.

To reduce Paris grains to English troy"
-

}

grains, divide by J 1 218Q
To reduce English troy grains to Paris

)

grains, multiply by J
To reduce Paris ounces to English troy,-}

divide by
ll 015734

To reduce English troy ounces to Paris,
\

'

multiply by J
Or the conversion may be made by means of the follow-

ing tables:

I. To reduce French to English Troy weight.
The Paris pound = 7561 *»

The ounce = 472.5625 1 English
The gros = 59.0703 ftro; grains,

The grain *=> .8204J
-3

IT. To reduce English troy to Paris weight.

'the English troy pound of 12 ounces = 7021. "j

The Troy ounce -

The dram of 60 grains
The pennyweight, or denier, of 24

}

585.0893
,

73.1354
I

'§

.2

24.3784
I
£

1.2189J
^

29.2541grains

The scruple of 20 grains
The grain

III. To reduce English avoirdupois to Paris weight

The avoirdupois pound of 16 ounces, *) __ _ "1 g
J

t*or 7000
upois pound of 16 ounces, ") _
troy grains - j~ 8538#

The ounce = 533.6250
j

Table, showing the Comparison between French and En,
glish grains. (Poid de Marc.)

French grs. = Eng. grs. Eng. grs. == French grs.

1 0.8203 1 1.2189
2 1.6407 2 2.43*8
3 2.4611 3 3.6568
4 3.2815 4 4.8757
5 4.1019 5

6

6.0947

6 4.9223 7.3136
7 5.7427 7 8.5325
8 6.5631 8 9.7515
9 7.3835 9

10

10.9704

10 8.203 12.189
2 16.407 20 24.378
30 24.611 30 36.568
40 32.815 40 48.757
50 41.019 50

60

60.947

60 49.223 73.136

70 57.427 70 85.325
80 65.631 80 97.515
90 73.835 90 109.704

J
|

100 82.03 100 121.89
200 164.07 200 243.78

300 246.11 300 365.68

400 328.15 400 487.57

500 410.19 500 609.47

600 492.23 600 731.36

700 574.27 700 853.25

800 656.31 800 975.15

900 738.35 900

1000

1097.04

1000 820.3 1218.9

2000 1640.7 2000 2437.8

3000 2461.1 3000 3656.8

4000 3281.5 4000 4875.7

5000 4101.9 5000 6094.7

6000 4922.3 6000 7313.6

7000
, 5742.7 7000 8532.5

8000 6563.1 8000 9751.5

9000 7383.5
j

9000 10970.4

*0Q00 8203.0
]

- 1 0000 12189.0
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JVfew; French Heights, (calculated by Dr. Duncan, jun.)

English grains.

Milligramme = .0154

Cintigramme = .1544

Decigramme = 1.5444 Avoirdupois.
Gramme = 15.4440 lb. oz. dr.

Decagramme = 154.4402 =OG 5.65

Uecatogramme= 1544.4023 = 3 8.5

Kilogramme = 15444.0234 =235
Myriogramme = 154440.2344 = 22 1 2

Weights used in the several parts of Jlsia, the East
Indies, China, Persia, &c. in Turkey, at Smyrna, &c.

they use the batman, or battemant, containing six occos,

theocco weighing three pounds four-fifths English. They
have another batman much less, consisting, as the for-

mer, of six occos; but the occo only containing fifteen

ounces English; 44 occos of the first kind make the

Turkish quintal. At Cairo, Alexandretta, Aleppo, and
Alexandria, they use the rotto, rotton, or rottoli; at Cai-

ro, and other part* of Egypt, it is 144 drachms, being

somewhat over an English pound. At Aleppo there are

three sort of rottos; the first 720 drachms, making about

seven pounds English, and serving to weigh cottons,

galls, and other large commodities; the second is 624
drachms, used for all silks but white ones, which are

weighed by the third rotto of TOO drachms. At Seyda
the rotto is 600 drachms.
The other ports of the Levant, not named here, use

some of these weights, particularly the occo, or ocqua,
the rottoli, and rotto.

The Chinese weights are the piece, for large commo-
dities; it is divided into 100 catis, orcattis, though some
say into 125; the cati into 16 taels, or tales, each tale

equivalent to
1-J

of an ounce English, or the weight of

one rial and -

x\. and containing 12 mas, or masses, and
each mas 1 condrins. So that the Chinese piece amounts
to 137 pounds English avoirdupois, and the cadi to 1

pound 8 ounces. The picol for silk contains 66 catis and
|: the bahar, bakaire, or barr, contains 300 calis.

Tonquiu has also the same weights, measures, &c. as

China. Japan has only one weight, viz. the cati, which,
however, is different from that of China, as containing

20 taels. At Surat, Agra, and throughout the states of
the Great Mogul, they use the man, or maund, whereof
they have two kinds, the king's man, or king's weight,
and the man simply; the first used for the weighing of
common provisions, containing 40 seers, or seres, and
each seer a just Paris pound. The common man, used
in the weighing of merchandise, consists likewise of 40
seers, but each seer is only estimated at 12 Paris ounces,
or 4 of the other seer.

The man may be looked on as the common weight of
the East Indies, though under some difference of name,
or rather of pronunciation, it being called mao at Cam-
baya, and in other places mein, and maun. The seer is

properly the Indian pound, and of universal use; the like

may be said of the bahar, tael, and catti above-mentioned.
The weights of Siam are the piece containing two

shans, or cattis; but the Siamese catti is only half the
Japanese, the latter containing 20 taels; and the former
only 10; though some make the Chinese catti only 1G
taels, and the Siamese 8. The tael contains 4 baats or
tlcals, each about a Paris ounce; the baat 4 selings

;
or

mayons; the mayon 2 fouangs; the fouang 4 pajes; the

paye 2 clams; the sompayc half a fouang.

It is to be observed, that these are the names of their

coins as well as weights; silver and gold being commo-
dities there sold, as other things, by their weights.

In the isle of Java, and particularly at Bantam, they
use the gantan, which amounts to near three Dutch
pounds. In Golconda, at Vrsapoor, and Goa, they have
the furatelle containing 1 pound 14 ounces English; the

mangalis or mangelin lor weighing diamonds and pre-

cious stones, weighing at Goa 5 grains, at Golconda,
&c. 5| grains. They have also the rotolo containing
14|,ounccs English; the metricol containing the sixth
part of an ounce; the wall for piasters and ducats, con-
taining the 73d part of a rial.

In Persia they use two kinds of batmans or mans, the
one called cahi, or cheray, which is the king's weight;
and the other batman of Tauris. The first weighs 13
pounds 10 oz. English; the second 6| pounds. Its divi-
sions are the ratel, or a 16th; the derhem, or drachm,
which is the 50th; the meschal, which is half the der-
hem; the dung, which is the 6th part of the meschal,
being equivalent to six carat-grains; and, lastly, the
grain, which is the fourth part of the dung. They have
also the vakie, which exceeds a little our ounce; the
sah cheray, equal to the 1170th part of the derhem; and
the toman, used to weigh out large payments of money
without telling; its weight is that of 50* abassis.

African and American weights. We have little 'to

say as to the weights of America; the several European
colonies there making use of the weights of the states or
kingdoms of Europe they belong to. For, as to the aroue
of Peru, which weighs 27 pounds, it is evidently no
other than the Spanish arroba, with a little difference in
the name.
As to the weights of Africa, there are few places that

have any, except Egypt, and the countries bordering
on the Mediterranean, whose weights have been already
enumerated among those of the ports of the Levant.
The island of Madagascar indeed has weights, but none
that exceed the drachm, nor are they used for any thine
but gold and silver.

Weights and Measures. The standard of measures
was originally kept at Winchester, which measure was
by the law of king Edgar, ordained to be observed
through the kingdom.
By stat. 35 G. III. c. 102, the justices in quarter-

sessions in every county, are required to appoint per-
sons to examine the weights and balances within their
respective jurisdictions. These inspectors may seize
and examine weights in shops, &c. and seize false
weights and balances, and the offender, being convicted
before one justice, shall be fined from 5$. to' 20s. Per-
sons obstructing the inspectors to forfeit from 5s to 40s"
Inspectors to be recompensed out of the county-rate*
Standard weights to be purchased by the sessions out of
the county-rate, and produced to all persons payinc for
the production thereof. Informations to be within on»

Universal standard for weights and measures. Philo
sophers, from their habits of generalizing, have oftenmade speculations lor forming a general standard for
weights and measures through the whole world. These
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have been devised chiefly of a philosophical nature, as
best adapted to universality. After the invention of pen-
dulum clocks, it flrat occurred that the length of a pen-
dulum which should vibrate seconds, would be proper
to be made a universal standard for length,- whether it

should be called a yard, or any thing else. But it was
found that it would be difficult in practice, to measure and
determine the true length of such a pendulum, that is,

the distance between the point of suspension and the

point of oscillation. Another cause of inaccuracy was
afterwards discovered, when it was found that the se-

conds pendulum was of different lengths in all the dif-

ferent latitudes, owing to the spheroidal figure of the
earth; which causes that all places in different latitudes
are at different distances from the centre, and conse-
quently the pendulums are acted upon by different forces
of gravity, and therefore require to be of different

lengths. In the latitude of London this is found to be
39| inches.

The Society of Arts in London, among their many
laudable patriotic endeavours, offered a handsome pre-
mium for the discovery of a proper standard for weights
and measures. This brought them many frivolous ex-
pedients, as well as one which was an improvement on
the method of the pendulum, by Mr. Hatton. This con-
sisted in measuring the difference of the lengths of two
pendulums of different times of vibrations, which could
be performed more easily and accurately than that of the
length of one single pendulum. This method was put in
practice, and fully explained and illustrated, by the late
Mr. Whitehurst, in his attempt to ascertain an universal
standard of weights and measures. But still the same
kind of inaccuracy of measurement, &c. obtains in this
way, as in the single pendulum, though in a smaller de-
gree.

Another method that has been proposed for this pur-
pose is the space that a heavy body falls freely through
in one second of time. But this is an experiment more
difficult than the former to be made with accuracy, on
which account different persons will all make the space
fallen to be of different quantities, which would give as
many different standards of length. Add to this, that the
spheroidal form of the earth here again introduces a di-
rersity in the space, owing to the different distances from
the centre, and the consequent diversity in the force of
gravity by which the body falls. This space has been
found to be 193 inches, or 16-^ feet, in the latitude of
London; but it will be a different quantity in other lati
tudes.

Many other inferior expedients have also been proposed
for the purpose of universal measures and weights; but
there is another which now has the best prospect of suc-
cess, and is at present under particular experiments, by
the philosophers both of this and the French nation. This
method is by the measure of the degrees of latitude,
which would give a large quantity, and admit of more
accurate measure, by subdivision, than what could be
obtained by beginning from a small quantity, or measure,
and thence to proceed increasing by multiples. This
measure might be taken either from the extent of the
whole compass of the earth, or of all the 360 degrees, or
a medium degree among them all, or from the measure
of a degree in the medium latitude of 45 degrees. It will

W H E

also be most convenient to make the subdivisions of this
measure, when found, to proceed decimally, or continu-
ally by lOths.

The universal standard for lengths being once esta-
blished, those of weights, &c. would easily follow. For
instance: a vessel, of certain dimensions, being filled
with distilled water, or some other homogeneous matter
the weight of that may be considered as a standard for
weights.

WEINMENNIA, a genus of plants of the class and
order octandria digynia. The calyx is four-leaved; co-
rolla four-petalled; caps, two-celled, two-beaked. There
are six species, trees of the southern climates.
WELDING HEAT, in smithery, a degree of heat

given to iron, &c. sufficient to make any two bars or
pieces of iron unite by a few strokes of the hammer, and
form one piece. See Iron,
WEN. See Surgery.
WESTRINGIA, a genus of plants of the didynamia

gymnospermia class and order. The calyx is half five-
cleft, five-sided; corolla reversed; four segments, longest
erect, cloven; stam. distant, two shorter abortive. There
is one species, a shrub of New South Wales
WHALE. See Bai^ena.
WHEAT. See Triticum, and Husbandry.
Wheat-ear. See Motacilla.
WHEEL, in mechanics, a simple machine, consisting

of a round piece of wood, metal, or other matter, which
revolves on an axis. The wheel is one of the principal
mechanic powers; it has place in most engines; in effect
it is of an assemblage of wheels that most of our engines
are composed. See Mechanics.
Wheeis, of coaches, carts, waggons, tyc. With re-

spect to wheels of carriages, the following particulars
are collected from the experiments and observations of
Desaguliers, Beighton, Camus, Ferguson, Jacob, &c.

1. The use of wheels in carriages is two-fold, viz. that
of diminishing or more easily overcoming the resistance
or friction from the carriage; and that of more easily
overcoming obstacles in the road. In the first case, the
friction on the ground is transferred in some degree
from the outer surface of the wheel to its nave and axle*
and in the latter, they serve easily to raise the carriage
over obstacles and asperities met with on the roads. In
both these cases, the height of the wheel is of material
consideration, as the spokes act as levers, the top of an
obstacle being the fulcrum, their length enables the car-
riage more easily to surmount them; and the greater
proportion of the wheel to the axle serves more easily to
diminish or to overcome the friction of the axle.

2. The wheels should be exactly round; and the fellies

at right angles to the naves, according to the inclination
of the spokes.

3. It is the general opinion, that the spokes should
be somewhat inclined to the naves, so that the wheels
may be dishing or concave. Indeed if the wheels were
always to roll upon smooth and level ground, it would
be best to make the spokes perpendicular to the naves, or
to the axles, because they would then bear the weight of
the load perpendicularly. But because the grouno is

commonly uneven, one wheel <ften falls into a cavity or
rut, when the oth?r d'Cs not, and tiieo it bears much
more of the weight than the other does; in whirh <>**<* n.
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is thought best for the wheel to be dished, because the

the spokes become perpendicular in the rut, and there-

fore have the greatest strength when the obliquity of

the road throws most of the weight upon them; whilst

those on the high ground have less weight to bear, and

and therefore need not be at their full strength.

4. The axles of the wheels should be quite straight,

and perpendicular to the shafts, or to the pole. When
the axles are straight, the rims of the wheels will be

parallel to each other, in which case they will move the

easiest, because they will be at liberty to proceed straight

forwards. But in the usual way of practice, the ends

of the axles are bent downwards, which always keeps

the sides of the wheels that are next the ground nearer

to one another than their upper sides are; and this not

only makes the wheels drag sideways as they go along,

and gives the load a much greater power of crushing

them than when they are parallel to each other, but al-

so endangers the overturning the carrriage when a

wheel falls info a hole or rut, or when the carriage goes

on a road that has one side lower than the other, as along

the side of a hill.

5. Large wheels are found more advantageous for

rolling than small ones, both with regard to their pow-
er as a longer lever, and to the degree of friction, and
to the advantage in getting over holes, rubs, and stones,

&c. If we consider wheels with regard to the friction

upon their axles, it is evident that small wheels, by turn-

ing oftener round, and swifter about the axles, than
large ones, must have more friction. Again, if we con-
sider wheeli as they sink into holes or soft earth, the
large wheels, by sinking less, mu3t be more easily drawn
out of them, as well as over stones and obstacles, from
their greater length of lever »r spokes.

It is a fact, however, that the draught ought not to be
horizontal, but rather inclined: because in the horizon-
tal draught the collar presses against the chest of the
horse, instead of bearing on his shoulders, as in an in-

clined draught; and because in this latter circumstance
the wheels pass more easily over obstacles than when
the draught is horizontal. Hence it appears, that wheels
are more advantageous as they are larger, provided
they are not so high as to make the draught horizontal;
and when they are very large also, they become too
heavy; or if they are made light, their strength is pro-
portionably diminished, and the length of the spokes
renders them more liable to break; besides, horses ap-
plied to such wheels would not be capable of exerting
their utmost strength, for the reasons already assigned,
small wheels occasioning the horses to draw upwards.

6. Carriages with four wheels, as waggons or roach-
es, are much more advantageous than carriages with two
wheels, as carts and chaises; for with two wheels it is

plain the tiller- horse carries part of the weight, in one
way or other; in going down hill, the weight bears upon
the horse; and in going up hill, the weight falls the oth-
er way, and lifts the horse, which is still worse. Be-
sides, as the wheels sink into the holes in the roads,
sometimes on one side, sometimes on the other, the shafts
strike against the tiller's sides, which destroys many
horses: moreover, when one of the wheels sinks into a
hole or rut, half the weight falls that way, which endan-
gers the overturning of the carriage.

w h i

7. It would be much more advantageous to make the
four wheels of a coach or waggon nearly of a height,
than to make the forewheels of only hali' the diameter of
the hindwhecls, as is used in many places. The fore-

wheels have commonly been made of a less size than
the hind ones, both on account of turning short, an'l to

avoid cutting the braces. Crane-necks have also been
invented for turning yet shorter; and the fore-wheels

have been lowered, so as to go quite under the bend of

the crane-neck.

When a horse draws hard, it is observed that he bends
forward, and brings his breast near the ground, and
then if the wheels are high, he is pulling the carriage
against the ground. A horse tackled in a waggon will

draw two or three ton, because the point or line of attrac-

tion is below his breast, by the lowness of the wheels*

It is also common to see, when one horse is drawing a
heavy load, especially up hill, his fore feet will rise from
the ground; in which case it is usual to add a weight on
his back, to keep his fore-part down, by a person mount-
ing on his back or shoulders, which wr ill enable him to

draw that load which he could not move before. The
greatest stress, or main business of drawing, is to overt-

come obstacles; for on level plains the drawing is but

little, and then the horse's back need be pressed but

with a small weight.

8. The utility of broad wheels, in amending and pre-

serving the roads, has been so generally believed, as to>

have occasioned the legislature to enforce their use. At
the same time, the proprietors and drivers of carriages

seem to be convinced by experience, that a nai row-

wheeled carriage is more easily and speedily drawn by
the same number of horses, than a broad-wheeled one of

the same burthen; probably because they are much light-

er, and have less friction on the axle; and the owners of

broad-wheeled waggons contrive in general to make
them as destructive to roads as narrow- wheeled ones, by
making the rim of the wheel of unequal diameters, and
the waggon consequently to go generally on a sharp and
narrow edge.

Wheel-animals, brachionus, a genus of animalcules

which have an apparatus of arms for taking their prey.

This apparatus has been supposed, by microscopical

writers, to be a kind of wheels; and they thence named
the creatures that are possessed of it, wheel-animals.

WHIRLPOOL, an eddy, vortex, or gulpb, where the
water is continually turning round. These in rivers are ve-

ry common, from various accidents, and are usually very
trivial, and of little consequence. In the sea they are
more rare, but more dangerous. Sibbald has related the ef-

fects of a very remarkable marine whirlpool among the
Orcades, which would prove very dangerous to strangers,

though it is of no consequence to the people who are
used to it. This is not fixed to any particular place, but
appears in various parts of the limits of the sea among
those islands. Wherever it appears, it is very furi-

ous; and boats, «Scc. would inevitably be drawn in and
perish with it; but the people who navigate them are pre-
pared for it, and always carry an empty vessel, a log of
wood, or large bundle of straw, or some such thing, in
the boat with them; as soon as they perceive the whirl-
pool, they toss this within its vortex, keeping themselves
outj this substance, whatever it may be, is immediately
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received into the centre, and carried under water; and as

soon as this is done, the surface of the place where the

whirlpool was hecomes smooth, and they row over it

with safely; and in about an hour they see the vortex

begin again in some other place, usually at about a mile

distance from the first.

WHIRLWIND. This phenomenon is well defined

by its name. Its nature may be illustrated by recurring

to the same kind of motion in a denser fluid. When
water is flowing through an aperture in the bottom of

a vessel, we may observe that the meeting of the currents

which proceed from all sides towards the opening, gives

rise at length to a circular motion just over it; at first

confined to a small space, but spreading by degrees,

until it occupies a large portion of the surrounding wa-

ter. At this time, the centrifugal force becoming greater

every instant, the water absolutely quits the central

space, leaving a hole through it, which, together with

the whirling motion, continues during the remaining

time of the discharge. Now, as the water descends by

its gravity, and the other effect depends on a lateral

impulse, given by the most powerful of the confluent

streams, so the heated air, over some particular tract,

/ascending by the lateral pressure of aurrounding colder

and heavier air, may at any time give rise to a whirl-

wind of greater or less extent and force, according to

the quantity of air required to be thus transmitted to a

higher station, in order that the equilibrium of the at-

mosphere may be restored. There is wanted for this

purpose only a sudden impulse from some quarter, suffi-

cient to disturb the uniform motion of the ascending

.stream. The effects of whirlwinds are sometimes tre-

mendous; not only large quantities of hay, and other

light bodies, but even the limbs of trees, the roofs of

,bouses, and other ponderous matters, having been lifted

up and carried off by them. Their effects are no where

more conspicuous than in the vast pillars of sand, so

much dreaded by travellers, which they raise* from the

/moveable surface of the deserts in the East, and of which

we have a good account in Bruce's Travels. Dr.

Franklin, in whom sagacity of observation was emi-

nently united with the power of simple and plain de-

scription, has left us the following account of a mode-
rate whirlwind, of which he was an eye-witness close at

band.
"Being in Maryland (says the doctor) riding with

'colonel Parker, and some other gentlemen, to his coun-

try-seat, we saw in the vale below us a small whirwind,

beginning in the rood, and showing itself|by the dust it

raised, and contained: it appeared in the form of a sugar-

loaf, spinning on its point, moving up the hill towards

ns, enlarging as it came forward. When it passed by

us, its smaller part, near the ground, appeared no bigger

than a common barrel, but widening upwards, it seem-

ed at 40 or 50 feet high, to be 20 or 30 feet in diameter.

The rest of the company stood looking after it, but my
curiosity being stronger, I followed it, riding close by

its sjde, and observed it licking up, in its progress, all

the dust that was under its smaller part. As it is a

common opinion, that a shot fired through a water-spout

will -.Teak it, I tried to break this little whirlwind, by
striking my whip frequently through it, but without any

effect. Soon after it quitted the road, and took into the

woods, growing every moment larger and stronger,

raising, instead of dust, the old dry leaves, with winch
the ground was thick-covered, and makingagrcatnoi.se
with them and the branches of trees, bending some (all

trees round in a circle swiftly, and very surpi isingly:

though the progressive motion of the whirl was not

swift, but that a man on foot might have kept pare with

it; but the circular motion was amazingly raj id. By
the leaves it was now filled with, I could plainly perceive

that the. current of air they were driven by, moved up.

wards in a spiral line; and when I saw the passing whirl

continue entire after leaving the trunks and bodies of

large trees which it had enveloped, 1 no longer wonder-

ed that my whip had no effect on it in its smaller state.

I accompanied it about f of a mile, till some limbs of

dead trees, broken off by the whirl, flying about, falling

near me, made me more apprehensive of danger; and

then I stopped, looking at the top of it, as it went on,

which was visible, by means of the leaves contained in

it, for a very great height above the trees. Many uf

the leaves, as they got losse from the upper and widest

part, were scattered in the wind; but so great was their

height in* the air, that they appeared no bigger than

flies. My son, who by this time was come up with me,

followed the whirlwind till it left the woods, and crossed

an old tobacco field, where, finding neither dust nor

leaves to take up, it gradually became invisible below,

as it went away over that field. The course of the

general wind then blowing was along with us as we
travelled; and the progressive motion of the whirlwind

was in a direction nearly opposite, though it did not

keep a straight line; nor was its progressive motion uni-

form, it making little sallies as it went on either side,

proceeding sometimes faster and sometimes slower, and

seeming sometimes, for a few seconds, stationary; then

starting forwards pretty fast again. When we rejoined

the company again, they were admiring the vast height

of the leaves now brought by the common wind over our

heads. These leaves accompanied us as we travelled,

some falling now and then round about us, and some not

reaching the ground till we had gone near three miles

from the place where we saw the whirlwind begin.

WHISPERING-PLACES depend upon thisjprinci,

pie: If the vibrations of the tremulous body are propa-

gated through a long tube, they will be continually rever-

. berated from the sides of the tube into its axis, and by

that means prevented from spreading, till they get out

of it; whereby they will be exceedingly increased, and

the sound rendered much louder than it would otherwise-

be. See Sound.
Hence it is, that sound is conveyed from ,one side of

a whispering-gallery to the opposite one, without being

perceived by those who stand in the middle. The form

of a whispering-gallery is that of a segment of a sphere,

or a similar arched figure.

WHIST, a well-known game at cards, which requires

great attention and silence; hence the name. This game
is played by four persons, who cut for partners; the two

highest and the two lowest are together, and the part-

ners sit opposite to each other; the person who cuts the

lowest card is to deal first, giving one at a time to each

person, till he comesfto the last card, which is turned up

for the trump, and remains on the table till each person
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las played a card. The person on the left-hand side of

the dealer plays first, and whoever wins the trick is to

play again, thus going on till the cards are played out.

The ace, king* queen, and knave, of trumps, are called

honours; in case any three of these honours have been

played between, or by either of the two partners, they

reckon for two points towards the game; and if the

four honours have been played between or by either of

the two partners, they reckon for four points towards

the game, the game consisting of ten points. The hon-

ours arc reckoned after the tricks; all above six tricks

reckoning also towards the game.

In Boyle's Games may be seen the general rules for

playing whist, which are too long for insertion here.

WHITING. See Gadus.
WICKLIB^ISTS, or Wickliffites, a religious

Bert which sprung up in England in the reign of Edward
HI. and took its name from John Wickliff, doctor and

professor of divinity in the university of Oxford, who
maintained that the substance of the sacramental bread

and wine remained unaltered after consecration; and

opposed the doctrine of purgatory, indulgences, auricular

confession, the invocation of saints, and the worship of

images. He maintained that children may be saved

without being baptised; that priests may administer

confirmation; that there ought to be only two orders in

the church, that of priests, and that of deacons. He
made an English version of the Bible, and composed
two volumes, called Alethia, that is, Truth, from which

John Husse learned most of his doctrines. In short, to

this reformer we owe the first hint of the reformation

which was effected about two hundred years after.

WIDOW, a woman who has lost her husband by
death. In London, and throughout the province of York,

the widow of a freeman, is by custcm entitled to her

apparel, and the furniture of the bed-chamber, called

]the widow's chamber.
WIFE. After marriage, all the will of the wife, in

judgment of law, is subject to the will of the husband,

and it is commonly said a feme covert has no will. Sec

Hush and and wife.
WILDERNESS, in gardening, a kind of grove of

large trees, in a spacious garden, in which the walks

are commonly made cither to intersect each other in

angles, or have the appearance of meanders and laby-

rinths.

Wildernesses, says Mr. Miller, should always he

proportioned to the extent of the gardens in which they

are made; for it is wry ridiculous to see a large wil-

derness planted with tall trees in a small spot of ground;
and, on the other hand, nothing can be more absurd,

than to see little paltry squares, or quarters of wilder-

ness-work, in a magnificient large garden. As to the

situation of wildernesses, they should never be placed too

near the habitation, nor so as to obstruct any distant

•ruspect (»f the country, there being nothing so agreea-
bl s an uncon fined prospectj but where, from the situa-

t r the place, the sight is confined within the limits

i ..tiden, or there is an thing unsightly to be con-

lothing can so agreeably terminate the prospect

tiful scene of the various kinds of trees judici-

tedj and if it is so contrived, that the termina-

tion ib
4

., d circularly, with the concave towards the

sight, h will have a much better effect, than if it cuds in

straight lines or angles. The plants should always bo

adapted to the size of the plantation; for it is very absurd
for tall trees to be planted in the small squares of a little

garden; and in large designs small shrubs will have a
mean appearance.
As to the walks, those that have the appearance of

meanders, where the eye cannot discover more than

twenty or thirty yards in length, are generally prefera-

ble to all others, and these should now and then lead in-

to an open circular piece of grass; in the centre of which
may be placed either an obelisk, statue, or fountain; and,

if in the middle of the wilderness there is contrived a
large opening, in the centre of which may be erected a

dome or banqucting-house, surrounded with a green plot

of grass, it will be of a considerable addition to the

beauty of the whole. From the sides of the walks and

openings, the trees should rise gradually one above an-

other to the middle of the quarters, where should always

be planted the largest growing trees, so that the heads of

all the trees may appear to view, while their stems will

be hid from the sight. Thus those parts which are plant-

ed with deciduous trees, roses, honey-suckles, spiraeas,

and other kinds of low-flowering shrubs, may be planted

next the walks and openings, and at their feet, near the

sides of the walks, with primroses, violets, daffodils, &c.

not in a straight line, but so as to appear accidental, as

in a natural wood. Behind the first row of shrubs should

be planted syringas, hibisrus, mezcreons, and other flower-

ing shrubs of a middle growth; and these may be backed

with many other sorts of trees, rising gradually to the

middle of the quarters.

The part planted with evergreens may be disposed in

the following manner, viz. In the first line next the

great walks, may be placed the laurustinus, boxes, spurge-

laurel, juniper, savin, and other dwarf evergreens. Be-
hind these may be placed laurels, hollies, arbutuses, and
other evergreens of a larger growth. Next to these may
be planted alaternuses, phyllireas, yews, cypresses, Vir-
ginian cedars, and other trees of the same growth; be-

hind these may be planted Norway and silver firs, the

true pine, and other sorts of the fir growth; and in the

middle should be planted Scotch pines, pinaster, and other

of the larger-growing evergreens, which will afford a
most delightful prospect, if the different shades of the
greens are curiously intermixed.

But beside the grand walks and openings, there should
be some smaller walks through the middle of the quarters,

where persons may retire for privacy; and by the sides of

those private walks may also be scattered some wood
flowers and plants, which, if artfully planted, will have a
very good effect.

In the general design for these wildernesses, there

should not be a studied and stiff correspondency between
the several parts; for the greater diversity there is in the
distribution of these, the more pleasure they will afford.

WILL AND TESTAMEN 1 ,in la.v. Every prison
capable of binding himself by contract, is capable of
making a will.

Also a male infant of the age of 14 years and upwards,
and female of 12 years and upwards, aro capable of mak-
ing a will repe ting personal estates only.

But a married woman cannot make a will unless a
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power is reserved in k marriage settlement; but wherever
personal property, however, is given to a married woman
for her sole and separate use, she may dispose of it by
will

If a feme sole makes her will, and afterwards marries,
such marriage is a legal revocation of the will.

Wills are of two kinds, written and verbal; the former
are most usual and secure.

It is not absolutely necessary that a will should be
witnessed; and a testament of chatties, written in the

testator's own hand, though it should have neither the

testator's name nor seal to it, nor witnesses present at

his publication, will be good, provided sufficient proof
can be had that it is his hand-writing. Gild. 260.
By stat. £9 Car. II. c. 3, all devises of lands, and tene-

ments, shall not only be in writing, but shall also be sign-
ed by the party so devising the same, or by some other
person in his presence, and by his express direction, and
shall be witnessed and subscribed in the presence of the
person devising, by three or four credible witnesses, or
else the devise will bo entirely void, and the land will
descend to the heir at law.
A will, even if made oeyond sea, bequeathing land in

England, must be attested by three witnesses. 2 Pere
Wms. 293.

A will, however, devising copyhold land, does not re-
quire to be witnessed: it is sufficient to declare the uses of
a surrender of such copyhold land made to the use of the
will. The party to whom the land is given becomes en-
titled to it by means of the surrender, and not by the
will. 2 Atk. 37.

A codicil is a supplement to a will, or an addition made
by the person making the same, annexed to, and to be
taken as part of, the will itself, being for its explanation
or alteration, to add something to, or take something from,
the former disposition, and which may also be either
written or verbal, under the same restrictions as regard
wills.

If two wills are found, and it does not appear which
was the former or latter, both will be void; but if two co-
dicils are found, and it cannot be ascertained which was
the first, but the same thing is divised to two persons
both ought to divide; but where either wills or codicils
have dates, the latter is considered as valid, and revokes
the former. See Administrator, Executor, and Le-
GAC \\

Will with a wisp, or Jack with a lanthorn. See
Meteor,
WILLICHIA, a genus of plants of the class and or-

der triandria monogynia. The calyx is four-cleft; co-
rolla ditto; capsule two-celled, many-seeded. There is

one species, an annual of Mexico.
WILLUGHBEIA, a genus of plants of the pentan-

dria monogynia class and order. It is contorted; corol-
la salver-shaped; stigma headed; fruit one or two celled,
berry or pumpkin. There are two species, trees of Gui-
ana.

WIND, a sensible current in the atmosphere. The
motions of the atmosphere are subject, in a certain de-
gree, to the same laws as those of denser fluids. If we
remove a portion of the water in a large reservoir, we
see the surrounding water flow in to restore the equili-

brium. If we impel, in any direction, a certain portio
an equal quantity moves in a contrary direction from the
same cause. If a portion, being rarilied by heal, or
condensed by cold, ascends or descends, a oounter-cur.
rent in another part is the necessary and visible result,
It is thus in the atmosphere. No wind can blow with!
out a counter-current in an opposite direction; or arise
without a previous destruction of the equilibrium, the
general causes of which are: 1. The ascent of the air

over certain tracts, heated by the sun. 2. Evaporation
causing an actual increase in the volume of the atmos.
phere. 3. Rain. &c. causing an actual decrease in vol-
ume by the destruction of the vapour. Currents thus
produced may be permanent and general, extending over
a large portion of the globe; periodical as in the Indian
ocean; or variable, and as it were occasional, or at least

uncertain, as the winds in temperate climates.

General or permanent winds blow always nearly in
the same direction. In the Atlantic and Pacific oceans,
under the equator, the wind is almost always easterly; it

blows, indeed, in this direction, on both sides of the
equator to the latitude of 28°. More to the northward
of the equator, the wind generally blows between the
north and east; and the farther north we proceed, we
find the wind to blow to a more northern direction; more
to the southward of the equator it blows between the
south and east; and the farther to the south,gthe more it

comes in that direction.

Between the parallels of 28° and 40° south lat. in that
tract which extends from 30° west to 100° east longitude
from London, the wind is variable, but it most frequent-
ly blows from between the N. W. and S. W. so that the
outward-bound East India ships generally run down
their easting on the parallel of 36' south.

Navigators have given the appellation of trade-winds
to these general wintX

Periodical winds. Those winds, which blow in a cer-
tain direction for a time,, and at certain stated seasons
change and blow for an equal space of time from the op-
posite point of the compass, are called monsoons. Dur-
ing the months of April, May, June, July, August, and
September, the wind blows from southward over the
whole length of the Indian ocean, viz. between the pa-
rallels of 28° N. and 28° S. lat. and between the eastern
coast of Africa and the meridian which passes through
the western part of Japan; but in the other months,
October, November, December, January, February, and
March, the winds in all the northern parts of the Indian
ocean shift round, and blow directly contrary to the
course they held in the former six months. For some
days before and after the change, there are calms, vari-
able winds, and tremendous storms, with thunder, &c.

Philosophers differ in their opinions respecting the
cause of these periodical winds; but a more probable
theory of the general trade-winds is, that thev are oc-
casioned by the heat of the sun in the regions "about the
equator, where the air is heated to a greater degree,
and consequently rarefied more, than in the more north-
ern parts of the globe. From this expansion of the air
in these tropical regions, the denser air, in higher lati-

tudes, rushes violently towards the equator from both
sides of the globe. By this conflux of the denser air,

without any other circumstances intervening, a direct
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northerly wind would be produced in (lie northern tropin*

and a southern one in the other tropic; but as the earth's

diurnal motion varies the direct influence of the sun over

the surface of the earth, and as by that motion this influ-

ence is communicated from cast to west, an easterly

wind would be produced if this influence alone prevailed.

On account of the co-operation of these two causes at the

same time, the trade-winds blow naturally from the N.

E. on the north, and from the S. E. on the south of the

Line, throughout the whole year; but as the sun ap-

proaches nearer the tropic of Cancer in our summer sea-

son, the point towards which these winds are directed

will not be invariably the same, but they will incline

more towards the north in that season, and more towards

the south in our winter.

The land and sea breezes in the tropical climates may
be considered as partial interruptions of the general

trade-winds; and the cause of these it is not very diffi-

cult to explain. From water being a better conductor

of heat than earth, the, water is always of a more even

temperature. During the day, therefore, the land be-

comes considerably healed, the air rarefied, and Conse-

quently in the afternoon a breeze sets in from the sea,

which is less heated at that time than the land. On the

other hand, during the night the earth loses its surplus

heat, while the sea continues more even in its tempera-

ture. Towards morning, therefore, a breeze regularly

proceeds from the land towards the ocean, where the air

is warmer, and consequently more rarefied, than on

shore.

The cause of the monsoons is not so well understood

as that of the general trade-winds, but what has been

ju^t remarked, suggests, at least, a probable theory

on the subject. It is well known, that at the equator the

changes of heat and cold are. occasioned by the diurnal

motion of the earth, and that the difference between the

heat of the day and the night is almost all that is per-

ceived in those tropical regions; whereas in the polar re-

gions the great vicissitudes of heat and cold arc occa-

sioned by the annual motion of the globe, which produ-

ces the sensible changes of winter and summer; conse-

quently, if the heat of the sun was the only cause of the

variation of the winds, the changes, if any, that would

he produced by those means in equatorial regions, ought

to be diurnal only, but the changes about the pole should

be experienced only once in six months. As the effects

arising from the heat of the sun upon the air must be

greater at the equator than at the poles, the changes of

t ie wind arising from the expansion of the air by the
'

i rays must be more steady in equatorial than in po-

lar regions. The incontrovertible evidence of navigators

proves this truth, that winds are more variable towards
the pules, and more constant towards the equator. Rut
in summer, the continual heat, even in high latitudes,

Comes to be sensibly felt, and produces changes on the

\vi d, which are distin tly perceptible. In our own cold

region, the effects of the sun on the wind are felt during
the summer months; for while the weather in that sea-

son of the year is fine, the wind generally becomes
stronger as the time of the day advances, and dies away
towards the evening, and assumes that pleasing serenity

so delightful to our feelings. Such arc thediarnal chan-
ges of the wind in northern climates. The annual revo-
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lution of the sun produces still more sensible effects. The
prevalence of the western winds during summer we may
attribute to this cause, which is still more perceptible in
France and Spain; because the continent of land to tho
eastward, being heated more than the waters of the At-
lantic ocean, the air is drawn, during that season, to-

wards the east, and consequently produces a western
wind.

But those effects are much more perceptible in coun-
tries near the tropics than with us. For when the sun
approaches the tropic of Cancer, the soil of Persia, Ben-
gal, China, and the adjoining countries, becomes so
much more heated than the sea to the southward of those
countries, that the current of the general trade-wind is

interrupted, so as to blow, at that season, from the south
to the north, contrary to what it would do if no land was
there. But as the high mountains of Africa, during all

the year, are extremely cold, the low countries of India,
to the eastward of it, become hotter than Africa in sum-
mer, and the air is naturally drawn thence to the east-

ward. From the same cause it follows, that the trade-
wind in the Indian ocean, from April till October, blows
in a north-east direction, contrary to that of the general
trade-wind in open seas in the same latitude; but when
the sun retires towards the tropic of Capricorn, these
northern parts become cooler, and the general trade-
wind assumes its natural direction.

Having giren the most obvious causes of the periodi-

cal monsoons iu the Indian seas, it is necessary to ob-
serve, that no monsoon takes place to the southward of

the equator, except in that part of the ocean adjoining to

New Holland. There, the same causes concur to pro-

duce a monsoon as in the northern tropic, and similar

appearances take place. From October till April the

monsoon sets iu from the. N. W. to S. E. opposite to the
general course of the trade-wind on the other side of the
Line; and here also the general trade-wind resumes its

usual course during the other months, which constitute
the winter season in these regions. It may not be im-
proper to conclude this account of the. tropical winds, by
enumerating some of the principal Inflections of me
monsoons.
Between the months of April and October the winds

blow constantly from W. S. W. iu all that part of the In-
dian ocean which lies between Madagascar and cape
Comorin, and inthecontrary direction from October till

April, with some small variation in different places; but
in the bay of Bengal these winds are neither so strong
nor so constant as in the Indian ocean. It must also be
remarked, that the S. W. winds in those seas arc more
southerly on the African side, and more westerly on the

side of India; but these variations arc not so great as to

be repugnant to the general theory. The cause of this

variation is, as was before intimated, that the mountain-
ous lands of Africa are colder than {the flatter .regions

of Arabia and India; consequently the wind naturally

blows from these cold mountains, in the summer season,

towards the warmer lands of Asia, which occasions those
inflections of the wind to the eastward during the sum-
mer months. The peninsula of India, lying so much far-

ther to the south than the kingdoms of Arabia and Per-
sia, adds greatly to this effect; because the wind natural-
ly draws towards them, and produces ttiat easterly v*-



WINDS.

nation of the monsoon which takes place in this part of
the ocean, Aiiile the sand} deserts of Arabia draw the
winds more directly northward, near llie African coast.

A sanilar chain of reasoning will serve to explain any
other inflections or variations that may oocur in the pe-
rusal of books of travels, &c.

Winds, variable. In the temperate zones the di-

rection of the winds is by no means so regular as be-
tween the tr< pics. Even in the same degree of latitude
Ave find them oiten blowing in different directions at the
same time; while their changes are frequently so sudden
and so capricious, that to account for them has hitherto
been found impossible. When winds are violent, and
continue long, they generally extend over a large tract
of country; and this is more certainly the case when they
blow from the north or east than from any other points.
By the multiplication and comparison of meteorological
tables, some regular connection between the changes of
the atmosphere in different places may in time be ob-
served, which will at last lead to a satisfactory theory
of the winds. It is from such tables chiefly, that the fol-
lowing facts have been collected:

In Virginia, the prevailing winds are between the
south-west, west, north, and north-west; the most fre-
quent is the south-west, which blows more constantly in
June, July, and August, than at any other season. The
north-west winds blow most constantly in November,
January, and February. At Ipswich, in New England,
the prevailing winds are als» between the south-west,
west, north, and north-east; the most frequent is the
north-west. But at Cambridge, in the same province,
the most frequent wind is the south-east. The predomi-
nant winds at New York are the north and west; and in

Nova Scotia north-west winds blow for three-fourths of
the year. The same wind blows most frequently at Mon-
treal in Canada; but at Quebec the wind generally fol-

lows the direction of the river St. Lawrence, blowing
either from the north-east or south-west. At Hudson's-
bay westerly winds blow for three-fourths of the year;
the north-west wind occasions the greatest cold, but the
north-east are the vehicle of snow.

It appears from these facts, that westerly winds are
most frequent over the whole eastern coast of North
America; that in the southern provinces, south-west
winds predominate; and that the north-west become
gradually more frequent as we approach the frigid zone.

In Egypt, during part of May, and during July, Au-
gust, and September, the wind blows almost constantly
from the north, varying sometimes in June to the west,
and in July to the west and the east; during part of Sep-
tember, and in October and November, the winds are
variable, but blow more regularly from the east than
any other quarter; in December, January, and Februa-
ry, they blow from the north, north-west, and west; to-

wards the end of February they change to the south, in

which quarter they continue till near the end of March;
during the last days in March and in April, they blow
from the south-east, south, and south-west, and at last

from the east; and in this direction they continue during
a part of May.

In the Mediterranean the wind blows nearly three-
fOurths of the year from the north; about the equinoxes
tticrc is always agl easterly wind in that sea, which is

generally more constant in spring than in autumn
lhese observations do not apply to the gut of Gibrall
tar, where there are seldom an> winds except tin- cast
and the west. At Bastia, in the island of Corsica, the
prevailing wind is the south-west.

In Syria the north wind blows from the autumnal
equinox to November; during December, January, and
February, the winds blow from the west and south,
west; in March ihey blow from the south, in Ma) from
the east, and in June from the north. From this month
to the autumnal equinox, the wind changes gradually as
the sun approaches the equator; first to the east, then to
the south, and lastly to the west. At Bagdad, the most
frequent winds are the south-west and north-west* at
Pekin, the north and the south, at Kamtschatka, on the
north-east coast of Asia, the prevailing winds blow
from the west.

In Italy, the prevailing winds differ considerably ac-
cording to the situation of the places where the obser-
vations have been made: at Rome and Padua, they are
northerly, at Milan easterly. All that we have been
able to learn concerning Spain and Portugal is, that on
the west coast of these countries, the west is by far the
most common wind, particularly in summer; and that
at Madrid the wind is north-east for the greatest part of
the summer, blowing almost constantly from the Pyre-
nean mountains. At Berne in Switzerland^ the prevail-
ing winds are the north and west; at St. Gothard, the
north-east; at Lausanne, the north-west and south-west.

Father Cotte has given us the result of observations
made at 86 different places of France; from which it ap-
pears, that along the whole south coast of that kingdom
the wind blows most frequently from the north, north-
west and north-east; on the west coast, from the west,
south-west, and north-west; and on the north coast from
the south-west. That in the interior parts of France,
the south-west wind blows most frequently in 18 places;
the west wind in 14; the north in 13; the south in 6; the
north-east in 4; the south-east in 2; the east and north-
west each of them one. On the west coast of the Nether-
lands, as far as Rotterdam, the prevailing winds are
probably the south-west, at least this is the case at Dun-
kirk and Rotterdam. It is probable also, that along the
rest of this coast, from the Hague to Hamburgh, the
prevailing winds are the north west, at least these winds
are most frequent at the Hague and at Franeker. The
prevailing wind at Delft is the south-east; and at Breda,
the north and the east.

In Germany, the east wind is most frequent at Got-
tingen, Munich, Weissemburgh, Dusseldorf, Saganum,
Erford, and atBuda in Hungary; the south-east at Pragye
and Wirtzburg; the north east at Hatisbon;and the west
at Manheim and Berlin.

From an average of ten years of the register kept by
order of the Royal Society, it appears that at London
the winds blow in the following order:

Winds. Days. Winds. Days.
South-west 112 South-east 32
North-east 58 East 26
North-west 50 South 18
West 53 North 16

It appears, from the same register, that the south-west

wind blows at an average more frequently than any
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other wind during every month of the year, and that it

blows longest in July and August; that the northeast

blows most constantly during January, March, April,

May, and June, and most seldom during February. Ju-

ly September, and December; and that the north-west

wind blows oftener from November to March, and more

seldom during September and October than any other

months. The suth west winds are also most frequent at

Bristol, and next to them are the north-east.

The following tabic of the winds at Lancaster has

been drawn up from a register kept for seven years at

that place:

Winds. Days. Winds. Days.
South-west 92 South-est 35

North-east 67 North SO

South 51 North-west 26

West 41 East 17

The following table is an abstract of nine years ob-

servations made at Dumfries by Mr. Copland:

Winds. Days. Winds. Days.
South 82§ North 36|
West 69 North-west 25 £
East 68 South-east 28

1

South-west 50§ North-east 14 \
The following table is an abstract of seven years ob-

servations made
Glasgow:

Svinds.

South-west

North-west

by Dr. Meek at Cambuslang, near

Days. Winds. Days.
174 North-east 104
40 South-east 47

It appears, from the register from which Unstable was
extracted, that the north-east wind blows much more
frequently in April, May, and June, and the south-west

in July, August, and September, than at any other pe-

riod. The south-west is by far the most frequent wind
all over Scotland, especially on the west coast. At
Saltcoats, in Ayrshire, for instance, it blows three-fourths

of the year; and along the whole coast of Murray, on
the north-east side of Scotland, it blows for two-thirds

of the year. East winds are common over all Great
Britain during April and May; but their influence is

felt most severely on the eastern coast.

The following table exhibits a view of the number of
days during which the westerly and easterly winds blow
in a year at different parts of the island. Under the
term westerly are included the north-west, west, south-
west, and south; the term easterly is taken in the same
latitude.

ears of Wind
Observ. Places. Westerly. Kasterly.

10 Loudon 233 132
7 Lancaster - 216 149

51 Liverpool - 190 175
9 Dumfries ... 227.5 137.5

10 Hi anxholm, 54 miles south-

west of Berwick 2S2 133
7 Cam boshing 214 151
8 llawkhill, near Edinburgh

Mean
229.5 135.5

220.3 144.7

In Ireland, the south west and west, are the grand
trade-winds, blowing moat in summer, autumn, and win-

ter, and least in spring. The north- cast blows most in

spring, and nearly double to what it does in autumn and
winter. The south-east and north-west are nearly
equal, and are most frequent after the south-west and
west.

At Copenhagen the prevailing winds are the east and
south-east; at Stockholm, the west and north. In Russia,

from an average of a register of 16 years, the winds
blow from November to April in the following order;

W. N.W. E. S.W. S. N.E. N. S.E.
Days 45 26 23 22 20 19 14 12

And during the other six months,

W. N.W. E. S.W. S. N.E. N. S.E.
Days 27 27 19 24 22 15 32 18

The west wind blows during the whole year 72 day.->;

the north-west 58; the south-west and north 46 days
each. During summer it is calm for41 dajs, and during
winter for 21. In Norway, the most frequent winds are
the south, the south-west, and south-east. The wind at
Bergen is seldom directly west, but generally south-west,
or south-east; a north-west, and especially a north-east
wind, are but little known there.

From the whole of these facts, it appears that the most
frequent winds on the south coast of Europe are the
north, the north-east, and north-west; and on the west-
ern coast, the south-west: that in the interior parts which
lie most contiguous to the Atlantic ocean, southwest
winds are also most frequent; but that easterly winds
prevail in Germany. Westerly winds are also most
frequent on the north-east coast of Asia.

It is probable that the winds^aie more constant in the
south temperate zone, which is in a great measure cover-
ed with water, than in the north temperate zone, where
their direction must be frequently interrupted and altered
by mountains and other causes.

M. De la Caille, who was sent thither by the French
king to make astronomical observations, informs us, that
at the Cape of Good Hope the main winds arc the
south-east and north-west; that other winds seldom last
longer than a few days; and that the east and north-
east winds blow very seldom. The south-east wind
blows in most months of the year, but chiefly from Oc-
tober to April; the north west prevails during the other
six months, bringing along with it rain, and tempests,
and hurricanes. Between the Cape of Good Hope and
New Holland, the winds are commonly westerly, and
blow in the following order: north-west, south-west,
west, north.

In the Great South Sea, from latitude 30° to 40° south,
the south-east trade-wind blows most frequently, espe-
cially when the sun approaches the tropic of Capri-
corn; the wind next to it in frequency is the north-west,
and next to that is the south-west. From south latitude
40° to 50°, the prevailing wind is the north west, and
next the south-west. From 50° to 60°, the most frequent
wind is also the north-west, and next to it is the west.
Thus it appears tliat the trade- winds sometimes ex-

tend farther into the south temperate zone than their
usual limits, particularly during summer; that beyond
their influence the winds are commonly westerly, and
that they blow in the following order: north- west, south-
west, west.
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Such is 1 he present state of the history of the direction

of the winds. In the torrid zone they blow constantly

from the north-east on the north side of the equator, and

from the south-east on the south side of it. In the north

temperate zone they blow most frequently from the south-

west; in the south temperate zone from the north-west,

changing, however, frequently to all points of the com-

pass; and in the north temperate zone blowing, parti-

cularly during spring, from the north-east.

As to the velocity of the wind, its variations are al-

most infinite; from the gentlest breeze, to the hurricane

which tears up trees and blows down houses. It has been

remarked, that our most violent winds take place when
neither the heat nor the cold is greatest; that violent

winds generally extend over a great tract of country,

and that they are accompanied by sudden and great falls

in the mercury of the barometer. The reason appears to

be, that violent winds succeed the precipitation in rain

of a large quantity of vapour, which previously consti-

tuted apart of the bulk of the atmosphere: and this pre-

cipitation cannot takeplace when the general temperature

approaches either extreme. The wind is sometimes very

violent at a distance from the earth, while it is quite calm

at its surface. On one occasion Lunardi went at the rate

of 70 miles an hour in his balloon, though it was quite

calm at Edinburgh when he ascended, and continued so

during his whole voyage. The same thing happened

lately to Garnerin and his companion in their aerostatic

voyage to Colchester. This again may be illustrated by

the motions of dense fluids, which are always impeded in

the parts contiguous to the sides and bottom of the ves-

sels; and the same thing happens in tide-rivers, where

the boatman, when he wishes to proceed with the tide,

commits himself to the middle of the stream: but when he

has to strive against it, he keeps close to the shore. It

is, therefore, not the upper parts of the atmosphere which

are accelerated, but the lower are retarded by friction

against the surface of the earth.

The following table, drawn up by Mr. Smeaton, will

give the reader a pretty precise idea of the velocity of

the wind in different circumstances:

Miles Feet

per
Hour.

per
Second.

1 1.47

2 2.93 i

3 4.4

4 5.87

5 7.38

10 14.67

15 22.

20 29.34

25 36.67

30 44.01

35 51.34

40 58.68

45 66.01

50 73.35

60 88.02

80 117.36

100 146.7

Perpendicular Force on one square Foot, in Avoirdu-

pois Pounds and Parts.

Hardl} perceptible

Just perceptible

Gently pleasant

Pleasant, brisk

Very brisk

High wind

Very high wind

Storm or tempest

Great storm
Hurricane
Hurricane, that tears up trees, and

carries buildings before it.

.005

.020

.044

.079

.123

.492

1.107

1.968

3.075

4.429

6.027

7.873

9.963

12.300

17.715

3J.490

49.200

WINDMILL, a kind of mill, the internal parts of
which are much the same with those of a water-mill-
from which, however, it (lifters in being moved by the
impulse of the wind upon its vanes, or sails, which arc
to be considered as a wheel on the axle.

There are various kinds of windmills. We shall con-
tent ourselves with describing the horizontal windmill
the construction of which is iut so generally known as
that of the others.

Plate CXXXIV. Windmill, represents an horizontal
windmill erected about 50 years ago at a distiller) near
Battersea, for grinding malt and coin. AA (fig. i) j 9

the mam shaft, which turns on a gudgeon working in a
socket supported by solid masonry: this shaft has several
wheels, as BI3, attached to its upper part, as shown in

fig. 2, for carrying a great number of lloat-boards 1)1),
similar to a water- wheel, except being a little conical.
This wheel is inclosed in a frame EE, composed of se-
veral circular rings, connected by upright timbers, and
strengthened by transverse br. ces, and which has tim-
bers across the top to support the upper gudgeon of the
shaft AA. Within the frame EE f are a great number of
boards extending from top to bottom, as shown at FF:
t:»e boards turn on a centre at the edge nearest the wheel,
so that they can be set open, as in tig. 2, or be shut up
so as to touch one another, and to allow no air to pass
between them.

When the boards FF are set, as in fig. 2, it will be
evident, from inspecting the figure, that let the wind
blow in any direction, it will always enter the building
on one side, the other being in such a position that the
wind cannot enter, and striking on the floats of the wheel
wijl turn it round. The quantity of wind which strikes
the wheel can be regulated by closing or opening the
boards, FF, all at once, which is done by a contrivance,
shown in fig. 3. HH represents a plan of a part of the
circular sill at the bottom of the frame EE, (figs, t and
2); FF are the wind boards, which move on a centre at

the edge /; the boards have levers, GG, nailed to their

lower ends, by which they can be turned about on the

centre; II are rods, joined to the levers GG, the other

ends of which are jointed to a circular ring, of which KK
is a segment: this ring rests upon rollers fixed in the

floor beneath the sails.

When this ring is turned round one way, the rods II

push the ends of the levers GG, and close up the boards;

on the contrary, when it is turned the other way, it opens

them.
The ring K has at one part of its under side a short

cast iron segment with cogs, which work in a pinion,

moving on centres fixed to the floor. The axis of this

pinion goes through the mill and into the open air, and

is connected by ropes with a handle below the ground-

floor of the mill.

When the miller turns this handle, it also turns the

ring K (fig. 3), and, as before described, opens or closes

the boards FF, and regulates the mill's velocity.

The main shaft, AA, has a large cog-wheel, O, fixed

upon it, which turns two trundles on the shafts, LM, on

which the wheels NN are also fixed: each of these wheels

turns three pinions (only one of which is represented)

on the axis of the mill-stones, which are arranged round

the wheels NN> at proper intervals, like those Uecribed
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under the article Flour-mill. The shaft L has a bevel-

ed wheel at its upper end) which turns another m, on t lie

shaft v; which has riggers, as P, fixed on it, and by

means of straps turns the bolting-mills; for a description

of which see Flour-mill.

With regard to the common windmills, we must ob-

serve that a patent has lately been taken out by Mr. Sut-

ton, for a peculiar construction of the sails. For a full ac-

count of these, we can with pleasure refer to a work en-

titled " A Sketch of the Properties and Advantages of

Sutton's Patent Gravitated Sails for Windmills," by W.
S. Hefleden.

WIND-SAILS, in a ship, are made of the common
sail-cloth, and are usually between 25 and 30 feet long,

according to the size of the ship, and are of the form of

a cone ending obtusely: when they are made use of, they

are hoisted by ropes to about two-thirds or more of their

height, with their basis distended circularly by hoops,

and (heir apex hanging downwards in the hatchways of

the ship; above each of these, one of the common sails

is so disposed, that the greatest part of the air rushing

against it is directed into the wind-sail, and conveyed,

as through a funnel, into the upper parts of the body of

the ship.

Wind tackle-blocks, in a ship, arc the main dou-

ble blocks, which, being made fast to the end of a small

cable, serve for hoisting goods into the ship, &c.

To Wind, or Wend, a ship, signifies to bring her

bead about. How winds or wends a ship? is a question

asked by mariners concerning a ship under sail; signify-

ing as much as, upon what point of the compass does

she lie with her head?

Wind ward, in the sea language, denotes any thing

towards that point from which the wind blows in respect

of a ship: thus windward tide is the tide which runs

against the wind.
Large Wind. In the sea language, to sail with a large

wind, is the same as with a fair wind.

WINDAGE 0/ a gun, mortar or howitzer. The dif-

ference between the diameter of the horc, and the diame-

ter of the shot or shell. In England, the diameter of the

shot is supposed to be divided into 20 equal parts, and
the diameter of the bore into 21 of those parts. The
French divide the shot into 26, and the bore into 2".

The Prussians divide the shot into 24, and the bore into

25. The Dutch nearly the same as the English. The
general windage of shells in England is a quarter of an
inch, let them be large or small, which is contrary to all

reason. It is evident, that the less windage a shot or
shell has, the farther and truer it will go; and having
less room to bounce from side to side, the gun will not
be spoiled so soon.

It is true that some artillery-officers say, that the
windage of a gun should be equal to the thickness of the
ladle: because, when it has been loaded for a while, the
shot will not come out without being loosened thereby,
in order to unload it; and when this cannot be done, it

must be fired away, and so lost; but the most advanta-
geous windage would be in dividing the shot in 24 equal
parts, and the bore into 25, on account of the convenient
cale it affords, not only to construct guns by, but also
tbjfjr carriages. Hence, agreeable to this plan, the
windage of a 9-poundcr will be 1G6 of an inch, conse-

quently a sufficient thickness for aladJc; and those of a
higher calibre become still thicker in proportion; but
suppose this thickness is not enough, the loss of a shot
is a mere trifle, in respect to the advantage otherwise
gained.

WINDING stairs. See Stairs.

WINDLASS, or Wixdlace, a machine used to
raise large weights, as guns, stones, anchors, 6cc. See
Mechanics.

Windlass, in a ship, is an instrument, in small ships
placed upon the deck, just abaft the foremast. It is made
of a piece of timber six or eight feet square, in form of
an axle-tree, whose length is placed horizontally upon
two pieces of wood at the ends, and upon which it is

turned about by the help of handspikes put into holes
made for that purpose. This instrument serves for

weighing anchors, or hoisting of any weight in or out
of the ship, and will purchase much more than any cap-
stan, and that without any danger to those who heave;
for if in heaving the windlass about, any of the hand-
spikes should happen to break, the windlass would pall
of itself.

WINDOW. See Architecture.
WINE. It is known that no substances, except such

as contain the saccharine principle, are suceptible of the
vinous fermentation; and that in order to be, susceptible
of it, these saccharine substances must always contain a
certain portion of extractive matter; for Lavoisier has
proved, that sugar alone cannot ferment, he having al-

ways been obliged to add to it a quantity of yeast in or-
der to make it undergo this change.
The principles of which yeast consists are oxygen,

hydrogen, carbon, and azote. The process of fermen-
tation decomposes them, and gives rise to new products,
namely:
Water, carbonic acid, alcohol, acetous acid, saccha-

rine residuum, and a residuum of the yeast.
The effects of the vinous fermentation consist, there-

fore, in separating the sugar, which is an oxide, into
two parts; in oxygenating the one, at the expense of the
other, to form carbonic acid; in disoxygenating the other
in favour of the first, to form a combustible substance
termed alcohol; so that was it possible to combine these
two substances, the alcohol atid the carbonic acid, one
might reproduce sugar. It is necessary to remark, that
the hydrogen and carbon do not exist in the state of oil

in alcohol, being combined with a portion of oxygen,
which renders them miscible with water. These three
principles, therefore, the oxygen, the hydrogen, and the
carbon, are hereiu a kind of equilibrium; and, in fact,
by causing tnein to pass through a red-hot tube of glass
or porcelain, we may re combine them two and two to-
gether, and the product will be water, hydrogen, car-
bonic acid, and carbon.

The analysis of wine commences in the cask, after
which it successively deposits tartar, lees, and its co-
louring principle, till at length hardly any thing re-
mains besides alcohol and a small quantity of extrac-
tive matter, dissolved in a proportion of water more or
less abundant. But this accurate analysis, which exhi-
bits to us the principles of wines in their separate states,
throws very little light upon their real nature, a deli
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ciency which we shall endeavour to supply by a more
rigorous method of investigation*

We shall distinguish in ali wines an acid, alcohol,

tartar, an extractive matter, aroma, and a colouring

principle; the whole being diluted or dissolved in a smal-

ler or larger proportion of water.

1. The acid. An acid exists in all wines; and we have

never met with any in which we could not discover some
traces of its presence. The sweetest, as well as the

most watery wines, impart a red tinge to blue paper that

is kept for some time immersed in them; but all wines
are not acid in the same degree. Of some wines, a na-
tural acidity is the principal characteristic; those pro-

duced from grapes not perfectly ripe, or that grow in

moist climates, are of this kind; whilst such as are the

product of the fermentation of grapes that have attained

complete maturity and sweetness, contain but a very
small quantity of acid. The proportion of acid appears,

therefore, to be in the inverse ratio of the saccharine

principle, and consequently of the alcohol, which is pro-

duced by the decomposition of the sugar.

This acid exists in great abundance in ver-juice; it is

also found in must, though in less quantity. All fer-

mented liquors, such as cyder, perry, beer, and ferment-

ed farinaceous substances, contain this acid in like man-
ner. It is even found in molasses. Indeed, it is only for

the purpose of completely saturating it, that lime, ashes,

and other earthy or alkaline bases, are used in refining

sugar; otherwise the presence of the acid would impede
the chrystallization of this salt.

If we concentrate wine by distillation, the extract

which remains is in general of a sour pungent taste.

"Water, or even alcohol, poured upon this extract, will

be sufficient to dissolve and raise the acid. This acid has

a slightly empyreumatic smell, leaves a bitterish taste in

the mouth, &c.

This aci d, well filtrated and left to stand in a flask,

deposits a considerable quantity of extractive matter; it

afterwards becomes covered with mould, and seems to

approach to the nature of the acetous acid; by distillation

it may be purified of a great quantity of the extractive

matter, after which it becomes less liable to be decom-

posed by the putrefactive fermentation.

This acid precipitates the carbonic acid in its combi-

nations; it dissolves most of the metallic oxides with fa-

cility; forms insoluble salts with lead, silver, and mer-

cury; and separates the metals from all their solutions

by acids.

This acid forms also an insoluble salt with lime. Wheu
we mix a large quantity of lime-water with wine, the acid

is precipitated from it, and carries with it the whole of the

colouring principle.

This acid, therefore, is of the nature of the malic acid;

it is always mixed with a small proportion of nitric acid;

for, if it is digested upon the oxide of lead, besides the in-

soluble precipitate that is formed, a citrate is always pro-

duced which can be demonstrated by the known me-
thods.

This malic acid disappears when the wine is converted

into vinegar; it no more exists in well-prepared vinegar

than it does in the acetous acid. This transformation of

the malic acid into acetous arid, affords a natural expla-

nation why wine that has began to sour cannot be em-

ployed in the preparation of the acctitc of lead; in this
case an insoluble precipitate is produced.
The existence, in different proportions, of the malic

acid in wine, enables us to account for a phenomenon of
the utmost importance, relative to the distillation of wines
and the properties of the vinous spirits which result from
this process. Every one knows, not only that all wines,
do not yield the same proportion of spirit, but likewise
that the distilled spirits produced from different kinds of
wine differ very widely from each other in their quanti-
ties. It is also well known that beer, cyder, perry, and
fermented farinaceous substances, yield but a small quan-
tity of spirit, and that always of a bad quality. Careful
and repeated distillations may indeed correct these faults
to a certain degree, but they can never rake them away
altogether. These constant results, from a long course
of experience, have been attributed to the super-abundance
of the extractive matter contained in these weak spiritu-
ous liquors; the combustion of a portion of this matter,
by distillation, seemed to be the immediate consequence,
and the acrid empyreumatic taste its natural effect. But,
upon a more accurate investigation of this phenomenon,
it is found that, besides the causes dependant upon the
superabundance of the extractive principle, another ought
to be attended to, namely, the presence of the malic acid
in almost all these cases.

Those wines which contain the largest proportion of
malic acid, afford the worst-conditioned spirit. It ap.
pears even that the quantity of alcohol is less in propor-
tion as that of the acid is more considerable. If we se-

parate this acid by means of lime-water, lime, chalk, or
some fixed alkali, we can only draw off a very small quan-
tity of alcohol by distillation; and, in every case, the
spirit acquires a disagreeable fiery taste, which docs not
tend to meliorate its quality.

The difference of the spirits obtained by distillation
from different wines, depends, therefore, principally, up-
on the different proportions in which these wines contain
malic acid; but no process has been hitherto discovered
by which we can with certainty destroy the bad effects

which the admixture of the acid with vinous spirits pro-
duces.

This acid, which we find in the grape at the period of

its growth, and which does not disappear in wines till

they have completely degenerated into vinegar, ought in

preference to be denominated the vinous acid: however,
for the sake of avoiding innovation, we shall retain the
usual term of malic acid.

2. Alcohol, Alcohol forms the true characteristic of

wine. It is the product of the decomposition «f sugar;
and its quantity is always proportionate to that of the

sugar that has been decomposed.
Alcohol abounds more in Borne wines than it does in

others; those of hot climates contain a large quantity of

it, whilst those of cold climates contain scarcely any.

Ripe and sweet grapes produce it in abundance; but the

wines made of grapes that are unripe, watery, and sour,

yield very little.

Some wines produced in the southern parts of our he-

misphere, yield alcohol in the proportion of one-third of

their quantity; whilst many of those manufactured in more

northern latitudes contain not more than one- filter nth.

It is the proportion of alcohol contained in them that
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renders wines mope or less generous; and upon the same

circumstance depends their disposition or resistance to

the acetous fermentation. The less a wine contains of

alcohol, the more easily it turns sour; the proportion of

extractive matter contained in it being supposed the same

in both cases.

The richer in spirit a wine is, the less it contains of

malic acid; and this is the reason why the best wines, in

eeseral, furnish the best brandies; as they are then exempt

from the presence of this acid, which gives them a dis-

agreeable flavour.

It is by distillation that we extract from wines the

whole of the alcohol they contain.

When wines are distilled, the operation is carried on

till the liquor which passes over is no longer inflamma-

ble.

Wines furnish more or less brandy in proportion to

their different degrees of spirituosity. A very generous

wine furnishes about a third of its weight: the mean pro-

portion ofthe brandy, furnished by the wines of the south-

ern provinces of France, is about one-fourth of the whole;

some even yield as much as one-third.

Old wines y
: eld better brandy than new ones, but in

less quantity, particularly when the decomposition of the

saccharine principle has been completed before they are

subjected to the process of distillation.

That which remains in the boiler, after the brandy has

been extracted, is called vinassc; and is a confused mix-

ture of tartar, the colouring principle, lees, &c. This re-

siduum i9 generally thrown away as useless: neverthe-

less, after drying it in the air, or by means of a stove, a

tolerably pure alkali may be extracted from it by com-
bustion.

In some distilleries the vinasse is suffered to turn sour,

in order afterwards to distil, and extract the small quan-

tity of vinegar that has been formed in it.

Brandy is the more spirituous in proportion as it is

mixed with a smaller proportion of water; and as it is of

importance in commerce, that we should be able easily

to ascertain the degrees of spirituosity, attention has long

bees paid to the means by which this may be perform-

ed.

The distiller judges of the spirituosity of brandy by
the number, the magnitude, and the permanency, of the

bubbles which form themselves upon agitating the liquor.

With this view it is poured from one vessel into another,

or suffered to fall from a certain height, or, which is the

more general practice, it is inclosed in an oblong flask,

so as to fill about two-thirds of the whole, and violently

agitated, the mouth of the tiask being kept tightly clos-

ed by the pressure of the thumb. This last apparatus is

called the sound.

The (est by combustion, in the manner it is usually
practised, is very faulty. The regulation of the year
1729 directs to put gun- powder into a boiler, and, after

covering it with the liquid, to apply (ire to it. The
brandy is supposed to be of good quality if it sets fire

to the powder, and bad in the contrary event. But the

same quantity of liquor either does, or does not, set fire

to gunpowder according to the proportion in which it is

employed: a small proportion always docs it, andalarge
one never,- for, in the latter case, the water contained in

the liquid is sufficient to wet the powder, and prevent its

taking fire.

Salt of tartar (carbonat of potass) is also employed
as a test for brandy. This alkali is soluble in water,
but not in alcohol; so that upon dissolving it in brandy,
the alcohol swims at the top of the solution.

The defective nature of these processes has rendered
it necessary to have recourse to means capable of deter-

mining the spirituosity of a liquor by ascertaining its

specific gravity.

A drop of oil poured upon alcohol fixes itself upon
the surface, or falls to the bottom, according to the de-
gree of spirituosity which the liquor possesses. This
method has heed adopted and proposed by the Spanish
government in the year 1770; but it is subject to inac
curacy, as the effect depends upon the height from which
it falls, the weight of the oil, the size of the drop, the
temperature of the atmosphere, the dimensions of the
vessel, &c.

In the year 1772, this important subject was resumed
by two able philosophers, namely Borie and Proujet de
Cette, who introduced in Laugucdoc, an hydrometer, to

which they adapted a thermometer, the different degrees
of which constantly indicated the corrections requisite to

be made in the graduation of the hydrometer, on ac-
count of the very variable temperature of the atmos-
phere.

By the aid of this hydrometer, one may not only
ascertain the degree of spirituosityr

, but also bring the

brandy to any degree that is thought proper. For this

purpose different weights are used, the heaviest of which
is marked Holland-proof, and the highest 3—7; so that

if we see, at the lower extremity of the stalk of the

areometer, Holland-proof, and plunge the instrument

into a liquor 3

—

7, it sinks much too deep, but we may
raise it again to the level of Holland-proof, by adding
four-seventh of water.

If, on the contrary, we have the weight 3—7, and
plunge the areometer into a liquor Holland-proof, it will

rise in the liquor above this last term, to which it may
easily he reduced by adding alcohol of a higher degree
of spirituosity.

When brandies are to be distilled for the purpose of
extracting their alcohol, the compound bath is usually

employed. The heat is then more gentle and equal, and
the product of the distillation of a better quality. This
is what is called spirit of wine in commerce.

3. The tartar. Tartar exists in verjuice, as also in

must; it contributes to facilitate the formation of alcohol,

as we have already observed, according to the experi-

ments of Bouillon. When left at rest in casks, it depo-

sits itself upon the sides, forming a crust, more or less

thick, with crystals of irregular forms. Some time be-

fore the vintage, when the casks arc to be got ready for

receiving the new wine, they are staved, and the tartar

detached from them, in order to be employed in the dif-

ferent uses of commerce.

Tartar is not furnished in equal quantity by all wines;

the red wines yield a larger proportion of it than the

white: those of the deepest colour and thickest consis-

tence generally yield the most.

Its colour likewise varies very muchj and it is distil?



MINE.

gttishcd into white and red tartar, according to the co-

lour of the wines from which it lias been deposited.

Tliis salt has little solubility in cold water, but consi-

derably more in boiling water. It scarcely dissolves

at all in the mouth, and it resists the pressure of the

teeth.

It is deprived of its colouring principle by a simple

process, and it is then termed cream of tartar. For this

purpose it is dissolved in boiling water, ami as soon as

the solution is saturated, it is put into earthen pans to

cool. In cooling, it deposits a layer of crystals, which

are already very nearly deprived of their colour. These

crystals are again dissolved in boiling water, and the

solution mixed, in the proportion of four or five parts to

a hundred, with a sandy argillaceous earth, which is

dug at Murveil, near Montpcllier. This mixture is

evaporated tiil a pellicle firms upon it; in cooling it de-

posits white crystals, which, alter being exposed for

some days to the air, upon canvas, acquire that white-

ness by which cream of tartar is distinguished. The

original water is preserved in order to be employed in

new solutions.

Tartar is purified also by calcination. By this ope-

ration its acid is decomposed and destroyed, so that no-

thing remains besides the alkali and the carbon. The

alkali is dissolved in water; and by filtrating and eva-

porating the solution, we obtain the salt well known in

pharmacy by the name of salt of tartar, or carbonat of

potass.

Tartar furnishes not more than about a fourth part ot

its weight of alkali.

4. The extractive principle. The extinctive principle

abounds in must, w here it appears to be dissolved by

the aid of the sugar: but when the saccharine principle

is decomposed by means of fermentation, the quantity

of extractive matter sensibly diminishes; a part of it

deposits itself in a fibrous form; and this deposit, which

principally constitutes the lees, is the more considerable

in proportion as the fermentation is more gentle, and

the alcohol more abundant. This deposit is always

mixed with a considerable quantity of tartar.

There always exists in wine a proportion of extractive

matter in a state of dissolution, which may be separated

from it by means of evaporation. It abounds more in

new wines than in old ones; and the older the wine

grows, the more completely is it freed from the extrac-

tive principle.

The lees, after being well pressed, arc dried in the

sand, or in stoves, and then burnt; in order to extract

that species of alkali known in commerce by the name

of pearl-ashes. The residuum, after the combustion; is

a porous mass, of a greenish-grey colour, and forms

about a thirtieth part of the whole quantity of lees that

have been burnt.

5. Tlie aroma. All natural wines have an odour more

or less agreeable to the smell. Some of them owe their

reputation in a great measure to the perfume which they

exhale. This is the case with Burgundy. This per-

fume is lost by too violent a fermentation, and becomes

stronger by age. It seldom exists in very spirituous

wines, either because it is concealed by the strong smell

of the alcohol, or because it has been destroyed or dissi-

pated by the violent fermentation that was requisite to

devejope the spirit.

This aroma does not appear to be capable of being

extracted and communicated at pleasure to other sub-

stances. Even heat seems to destroy it; for, excepting

the first liquid that passes over in distillation, which still

retains something of the odour peculiar to the wine, the

brandy which follows after has only those properties

that essentially belong to it.

6. The colouring principle. The colouring principle

of wine belongs to the skin of the grape; for when the

must is suffered to ferment without it, the wine is white.

This colouring principle does not dissolve till the alcohol

is developed; it is only then that the wine acquires its

colour, which is deeper in proportion to the violence of

the fermentation.

A portion of the colouring principle deposits itself in

the cask, together with the tartar and the lees; and, as

the wine grows old, it is not unfrequent to see it entirely

lose its colour: the colouring principle then deposits it-

self in pellicles on the sides or bottom of the cask, and

is seen floating in the liquid in the form of films, which

injure its transparency.

If we expose bottles filled with wine to the rays of the

sun, a few days are sufficient to precipitate the colouring

principle in large pellicles; the wine losing neither its

perfume nor its strength.

By adding a large quantity of lime-water to wines,

we precipitate their colouring principle. In this case

tbe lime combines with the malic acid, and forms a salt

which appears in light flakes in the liquid. These

flakes gradually sink to the bottom, carrying with them

the whole of the colouring principle. The deposit is

black or white, according to the colour of the wine on

which we operate. It frequently happens, that a wine

is still susceptible of a new precipitation, although it

had been completely discoloured by the first deposit,

which proves that the colouring principle has a very

strong affinity with the malate of lime. This coloured

precipitate is not soluble either in cold or in hot water.

Alcohol has scarcely any effect upon it, excepting that

it acquires a slight brownish tinge. The nitric acid

dissolves the colouring principle of this precipitate.

When w ine is reduced to the state of extract, alcohol

poured upon it acquires a deep tinge, in the same man-

ner as water does, though not in an equal degree. But,

besides the colouring principle which then dissolves it-

self, there is also a saccharine extractive principle

present, which facilitates the solution.

The colouring principle, therefore, does not appear

to be of a resinous nature; it exhibits all the characters

that belong to a very numerous class of vegetable pro-

ducts, which approach to the nature of the lies of wine,

though without possessing all its properties. The greater

number of colouring principles are of this kind: they

are soluble bv the acid of extractive matter, and, upon

disengaging them from this agent, they fix themselves

in a solid form. ,

WiXK-snniT, a term used by our distillers, ana

which mav seem to mean the same thing with the phrase

of spirit o'f wine; but they are taken in very different

senses in the trade. ..

Spirit of wine is the name given to the common man.
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spirit, when reduced to an alcohol, or totally inflamma*

ble state; but the phrase wine-spirit is used to express a

very clean and tine spirit, of the ordinary proof strength,

and made in England from wines of foreign growth.

Tlic way f producing it is by simple distillation, and

it is never rectified any higher than common bubble-

proof. The several wines of different natures yield very

different proportions of spirit; but, in general, the

strongest yield one-fourth, the weakest in spirits one-

eigliio part of proof-spirit; that is, they contain from a

sixteenth to an eighth part of their quantity of pure

alcohol.

WhNNOWING-MACHINES. Machines of this

sort are in pretty general use, where thrashing-mills,

to which tliey may be attached, are not erected: they

are made on different principles according to particular

circumstances. Those contrived by Mr. Cor, of Lei-

cester, on Mr. Winlow's plan, are good implements, and

will dress grain with much dispatch. And there are

others which are employed in the northern districts,

which are made by Rodgers, that are also upon good

and convenient principles; as well as many more in dif-

ferent places which have great merit in their construc-

tion, and do their work well and expeditiously. They
are made of different prices, from three to five or six

pounds, and will last many years when the materials of

which they are formed are of a proper kind.

YY IN 1 ERA, a genus of plants of the class polyan-

dria, and order pentagynia; and in the natural system

arranged under the 12th order, holoracese. The calyx

is three-lobedj there are six or twelve petals; there is

no style; the fruit is a berry, which is club-shaped as

well as the germen. There are three species, the aro-

matica, granadensis, and axillaris.

Winters aromatica, is one of the largest forest-trees

upon Terra del Fuego: it often rises to the height of 50

feet. Its outward bark is on the trunk grey and very

little wrinkled, on the branches quite smooth and green.

The brandies do not spread horizontally, hut are bent

upwards, and form an elegant head of an oval shape.

The leaves tome out without order of an oval elliptic

shape, quite entire, obtuse, flat, smooth, shining, of a

thick leathery substance, evergreen, on the upper side

of a lively deep-green colour, and of a pale blueish colour

underneath, without any nerves, and their veins scarcely

visible; they are somewhat narrower near the foot-

stalks, and there their margins are bent downwards.

In general, the leaves are from three to four inches

long, and between one and two broad; they have very

short footstalks, seldom half an inch long, which are

smooth, concave on the upper side, and convex under-

neath. From the scars of the old footstalks the branches

are often tuberculated.

WIRE, a piece of metal drawn through the hole of

an iron into a thread of a fineness answerable to the

hole it passed through.

Wins are frequently drawn so fine as to be wrought
along with other threads of silk, wool, flax, &C
The metals most commonly drawn into wire, are gold,

•silver, copper, and iron.

Gold wire is made of cylindrical ingots of silver, cov-

ered over with a skin of gold, and thus drawn succes-

sively through a vast number of holes* each smaller and
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smaller; till at last it is brought to a fineness exceeding
that of a hair. That admirable ductility which makes
one of the distinguishing characters of gold, is no
where more conspicuous than in this gilt wire. A cylin-

der of 48 ounces of silver, covered with a coat of gold,

only weighing one ounce, as Dr. Halley informs us, is

usually drawn into a wire, two yards of which weigh
no more than 49 grains, and one single grain of gold
covers the 98 yards; so that the ten-thousandth part of a

grain is above one-eighth of an inch long.

Silver wire is the same with gold wire, except that

the latter is gilt, or covered with gold, and the other

is not.

There are also counterfeit gold and silver wires: the

first made of a cylinder of copper, silvered over, and
then covered with gold: and the second of a like cylin-

der of copper, silvered over, and drawn through the

iron, after the same manner as gold and silver wire.

Brass wire is drawn after the same manner as the

former. Of this there arc divers sizes, suited to the

different kinds of works. The finest is used for the

strings of musical instruments, as harpsichords, &c.

The pin-makers likewise use vast quantities of brass

wire, to make their pins of.

Iron wire is drawn of various sizes, from half an
inch to one tenth of an inch diameter, and even smaller.

The first iron that runs from the stone when melting,

being the softest and toughest, is preserved to make
wire of. Iron wire is made from bars of iron, called

esleom iron, which are first drawn out to a greater

length, and to about, the thickness of the little finger,

at a furnace, with a hammer gently moved by water.

These thinner pieces are bored round, and put into a

furnace to anneal for 12 hours. A pretty strong fire is

used for this operation. After this they are laid under
water for three or four months, the longer the better;

then they are delivered to the workmen, called rippers,

who draw them into wire through two or three holes.

After this they anneal them again for six hours, and
water them a second time for about a week, and they
arc then delivered again to the rippers, who draw them
into wire of the thickness of a large packthread. They
are then annealed a third time, and then watered for a
week longer, and delivered to the. small wire-drawers,
called overhouse-men.

In the mill where this work is performed, there are
several barrels hooped with iron, which have two hoops
on their upper sides, on each of which hang two links,

which stand across, and arc fastened to the two ends of

the tongs which catch hold of the wire, and draw it

through the hole. The axes on which the barrel moves
does not run through the centre, but is placed on one
side, which is that on which the hooks are placed; and
underneath there is fastened to the barrel a spoke of
wood, which they call a swingle, which is drawn ba< k
a good way by the cogs in the axes of the wheel, and
draws back the barrel, which falls to again by its own
weight. The tongs hanging on the hooks of the barrel,
are by the workmen fastened to the end of the wire, ami
by the force of the wheel, the hooks being pulled back,
draw the wire though the holes. The plate in which the
holes are, is iron on the outside, and steel on the inside;
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and the wire is anhointed with train-oil, to make it run

the easier.

Wire of Lapland. The inhabitants of Lapland have

a sort of shining slender substance in use among
ilicin on several occasions, wiiich is much of the thick-

ness and appearance of our silver wire, and is therefore

called, by those who do not examine its structure or

substance, Lapland wire. It is made of the sinews of

the rein-deer, which being carefully separated in the

eating, arc, by the women, after soaking it in water,

and heating, spun into a sort of thread, of admirable

fineness and strength, when wrought to the smallest

filaments; but when larger, is very strong, and fit for

the purposes of strength and force. Their wire, as it

is called, is made of the finest of these threads, covered
with tin. The women do this business; and the way
they take is to melt a piece of tin, and placing at the edge
of it a horn with a hole through it, they draw these si-

newy threads, covered with the tin, through the hole,

which preven s their coming out too thick covered. This
drawing is performed with their teeth; and there is a

small piece of bone placed at the top of the hole, where
the wire is made flat, so that we always find it rounded
on all sides but one. where it is flat.

This wire they use in embroidering their cloths, as

we do gold and silver; they often sell it to strangers,

under the notion of its having certain magical virtues.

WITCHCRAFT. By 9 G. II. c. 5. no prosecution shall

be commenced or carried on against any person for

witchcraft, sorcery, enchantment, or conjuration, or for

charging another with any such offence.

But if any person shall pretend* to exercise or uscany
kind of witchcraft, sorcery, enchantment, or conjuration,

or undertake to tell fortunes; or pretend from his skill or

knowledge in any occult or crafty science, to discover

where, and in what manner, any goods supposed to have

been stolen or lost, may be found; he shall be imprisoned

for a year, and once in every quarter of that year stand

openly on the pillory for an hour; and further shall be

bound to good behaviour as the court shall award.

W1TEN A-MOT, or Witexa gemot, among our Sax-

on ancestors, was a term which literally signified the as-

sembly of the wise men, and was applied to the great

council of the nation, of latter days called the parlia-

ment.
WITHERINGIA. a genus of plants of the class and

order tetrandria monogynia. The corolla is sub-ram-

panulate; calyx very small, four-toothed: perianthium

two-celled. There is one species, a herb of South

America.
WITZENIA, a genus of plants of the class and or-

der triandria monogynia. The corolla is ouc-petalled;

stigma emarginate; capsule superior. There is one

species, a herb of the Cape.

WITHERNAM, in law, a writ, that lies where a dis-

tress is driven out of the county, and the sheriff cannot

make deliverance to the party distrained; in that case

this writ is directed to the sheriff, commanding him to

take as many of the beasts, or go-ds, of the party into

his keeping, till he make deliverance of the first dis-

tress.

WITNESS, one who is sworn to give evidence in a

cause.

2

If a man is subpoenaed as a witness upon a trial, he
must appear in court on pain of 100/. to be forfeited to

the king, and 10'. together with damages equivalent to

the loss sustained by the want of his evidence to the

party aggrieved. 3 Black. Com. f,G9.

But witnesses ought to have a reasonable time, that

their attendance upon the court may be of as little pre-

judice to themselves as possible; and the court of king's-

bench held, that notice at two in the afternoon to at-

tend the sitting that evening at Westminster was too

short a time. Str. 510.

Where a witness cannot be present at a trial, he may,
by consent of the plaintiff and defendant, or by rule of

court, be examined upon interrogatories at thejudge's

chambers.
No witness is bound to appear to give evidence in a

cause unless his reasonable expense is tendered him, and

if he appears till such charge is actually paid him, ex-

cept he both resides and is summoned to give evidence

within the bills of mortality.

WOAD, in botanv. Sec Isatis, and Indigo.

WOLF. See Cams.
WOLF-HOLES, in the defence of places, are round

holes, generally about two or three feet in diameter at

the top, one at bottom, and two and a half deep, dug in

the front of any work. Sometimes a sharp-pointed stake

or two arc fixed at the bottom, and covered with very

thin planks, and green sods; consequently the enemy,

on advancing, fall in, and arc put into confusion.

WOLFRAM, an ore of tungsten, is found in differ-

ent parts of (ie.rmany, in Sweden, Britain, France, and

Spain; and almost constantly accompanied by ores of

tin. It occurs both massive and crystallized. The
primitive form of its crystals, according to the observa-

tions of Mr. Hauy, is a rectangular parellelopiped,

whose length is 8.66, whose breadth is five, and thick-

ness 4.33. It is not common, however, to find crystals

of this perfect form in many cases: the angles, and some-

times the edges, of the crystal ar« wanting; owing, as

Mr. Hauy has shown, to the superposition of plates,

whose edges or angles decrease according to a certain

law.

Colour brown or brownish black. Streak reddish

brown. Powder stains paper with the same colour.

Texture foliated. Easily separated into plates by per-

cussion. Specific grvify from 7. to 7.3. Moderately

electric by communication. Not magnetic. Infusible

by the blowpipe. Forms with borax a greenish globule,

and with microcosmic salt a transparent globule of a

deep red.

The specimen of this ore, examined by Messrs.

d'Elhuyarts, was composed of

65 oxide of tungsten

22 oxide of manganese
13 oxide of iron

100.

Another specimen from Puv-lcs-Mines in France,

analysed by Vauquelin and Hecht, contained

67.00 oxide of tungsten

18.00 black oxide of iron

6.85 black oxide of manganese

1.50 silica
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7.25 oxide of the iron and manganese

100.00

WOMEN. By the 26 G. II. c. 33, no suit shall be

had in any ecclesiastical court, to compel a celebration of

marriage in facie ecclesiae, by reason of any contract of

matrimony whatsoever, whether per verba de prajsenti,

or per verba de futuro: and the marriage of any person

under the age of twenty-one, without the consent of par-

ents or guardians, shall he null and void.

By 20 H. VI. c. 9 peeresses shall be tried as peers

for treason or felony.

And by stat. 3. W. c. 9, a woman being convicted of

an offence, for which a man may have his clergy, shall

suffer the same punishment that a man should suffer,

who has the benefit of his clergy allowed; that is, shall

be burnt in the hand, and further kept in prison as the

court shall think fit, not exceeding one year.

But she shall be only once intitled to The benefit of the

said statute.

WOOD, solid substance, whereof the trunks and

branches of trees consist. Sec the articles Tree,
Think, iiiUNCH, Undehwood, Plants, physiology of,

Timber, &c.

The wood lies immediately under the bark, and forms

by far the greatest part of the trunk and large branches

of trees. It consists of concentric layers, the number of

which increases with the age of the part. Each of these

layers, as Mr. Duhamel ascertained, may be separated

into several thinner layers, and these are composed chief-

ly of longitudinal fibres. Hence the reason that wood
may be much more easily split asunder lhan cut across.

The wood, when we inspect it with attention, is not,

through its whole extent, the same; the part of it next

the bark is much softer and whiter, and morejuicy than

the rest, and has for that reason obtained a particular

name: it has been called tkc alburnum or aubier. The
perfect wood is browner, and harder, and denser, than

the alburnum, and the layers increase in density the

nearer they are to the centre. Sir John Hill gave to the

innermost layer of wood the name of corona; or rather

he gave this name to a thin zone which, according to him,

lies between the wood and the pith.

Mortimer observes that all kinds of wood are to be

preserved from insects and from many other occasions

of decay, by oily substances, particularly the essential

oils of vegetables. Oil of spike is excellent; and oil of

juniper, turpentine, or any other of this kind, will serve
the purpose; these will preserve tables, instruments, &c.
from being eaten to pieces by these vermin; and linseed-

oil will serve, in many .cases, to the same purpose; prob-
ably nut-oil will do also, and this is a sweeter oil, and a
better varnish for wood.
Some of the West Indian trees afford a sort of timber

Which, if it would answer in point of size, would have
great advantages over any of the European wood in

ship building for the merchant service, no worm ever
touching this timber. The acajou, or tree which pro-
du< es the cashew-nut, is of this kind; and there is a tree

of Jamaica, known by the name of the white wood,
which has exactly the same property; and so have many
other of their trees.

To season wood expeditiously for sea-service, Mr.
Boyle observes, that it has been usual to bake it in

ovens.

The art of moulding wood is mentioned by Mr. Boyle
as a desideratum in the art of carving. He says, he

had been credibly informed of its having been practised

at the Hague; and suspects that it might have been per-

formed by some menstruum that softens the wood, and
afterwards allows it to iiarden again, in the manner that

tortoise-shell is moulded: or perhaps by reducing the

wood into a powder, and then uniting it into amass with

strong but thin glue. And he adds, that, having mixed
saw-dust with a fine glue made of isinglass, slightly

straining out what was superfluous through a piece of

linen, the remainder, formed into a hall, and dried, be-

came so hard as to rebound when thrown against the

floor.

The people who work much in wood, and about small
works, find a \cvy surprising difference in it, accord-

ing to the different seasons at which the tree was cut

down; and this not regularly the same in regard to all

species, but different in regard to each. The button-

mould makers find that the wood of the pear-tree, cut

in summer, works toughest; holly, on the contrary,

works toughest when cut in winter; box is mellow-

est when it has been cut in summer, but hardest when
cut about Easter; haw thorn works mellow when cut about

October, and the service is always tough if cut in sum-
mer.

Wood Staining.
To stain wood yellow. Take any white wood, and.

brush it over several times with the tincture of turmeric
root, made by putting an ounce of turmeric, ground to

powder, to a pint of spirit, and after they have stood for

some days, straining off the tincture. If the yellow co-

lour is desired to have a reddish cast, a little dragon's
blood must be added.

A cheaper, but less strong and bright yellow is, by the

tincture of French berries made boiling-hot.

Wood may also be stained yellow by means of aqua
fortis, which will sometimes produce a very beautiful yel-

low colour, but at other times a browner. Care must
be taken, however, that the aqua fortis is not too strong;

otherwise n. blackish colour will he the result.

To stain wood red. For a bright red stain for wood,
make a strong infusion of Brazil wood in stale urine,

or water impregnated with pearl-ashes, in the propor-
tion of an ounce to a gallon; to a gallon of either of

which, the proportion of lirazil wood must be a pound,
which being put to them, they must stand together for

two or three days, often stirring the mixture. With this

infusion strained, and made boiling hot, brush over the

wood to be stained till it appears strongly coloured; then,

while yet wet, brush it over with alum-water made in

the proportion of two ounces of alum to a quart of wa-
ter.

For a less bright red dissolve an ounce of dragon's
blood in a pint of spirit of w ine, and brush over the wood
with the tincture till the stain appears to be as strong as
is desired; but this is, in fact, rather lacquering than
staining.

For a pink or rose red, add to a gallou of the above
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infusion of Brazil wood two additional ounces of die

pearl-ashes, and use it as was before directed: but it is

necessary, in this case, to brush the wood over with
alum-water. By increasing the proportion of pearl-ashes,

the red may be rendered yet paler: but it is proper,

when more than this quantity is added, to make the alum-
water stronger.

To stain wood blue. Wood may be stained blue by
means either of copper or indigo.

The method of staining blue with copper is as follows:

Make a solution of copper in aqua fortis, and brush it

while hot several times over the wood, then make a
solution of pearl-ashes in the proportion of two ounces
to a pint of water, and brush it hot over the wood stain-

ed with the solution of copper, till it is of a perfectly

blue colour.

To stain wood green. Dissolve verdigrise in vinegar,

or crystals of verdigrise in water, and with the hot so-

lution brush over the wood till it is duly stained.

To stain wood purple. Brush the wood to be stained

several times with a strong decoction of logwood and
Brazil, made in the proportion of one pound of the log
wood, and a quarter of a pound of the Brazil, to a gal-

lon of water, and boiled for an hour or more. When the

wood has been brushed over till there is a sufficient

body of colour, let it dry, and then be slightly passed
over by a solution of one drachm of pearl-ashes in a quart
of water. This solution must be carefully used, as it

will gradually change the colour from a brown red,

which it will be originally found to be, to a dark blue

purple, and therefore its effect must be restrained to the

due point for producing the colour desired.

To stain wood a mahogany colour. The substances

used for staining mahogany colour are madder, Brazil

wood, and logwood: each of which produces reddish

brown stains, and they must be mixed together in such

proportions as will produce the tint required.

lb stain wood black. Brush the wood several times

over with a hot decoction of logwood. Then having

prepared an infusion of galls by putting a quarter of a

pound of powdered galls to two quarts of water, and

setting them in the sunshine, or any other gentle heat,

for three or four days, brush the wood over three or

four times with it, and it will be of a beautiful black. It

may be polished with a hard brush and shoemakers'

black wax.
Wood, fossile: whole trees, or parts of them, are very

frequently found buried in the earth, and that in different

strata; sometimes in stone, but more usually in earth,

but sometimes in small pieces loose among gravel. See

Petrifaction.
WOODCOCK. See the article Scolopak.

Woodcock-shell, in natural history, the variegated

yellowish purpura, with tubercles, and a long beak; and

the thorny woodcock-shell is the yellow long-beaked pur-

pura, with long and crooked spines.

WOODLOUSE. See Oniscus.

WOODPECKER. See Picus.

WOOF, among manufacturers, the threads whir-h the

weavers shoot across with an instrument called the shut-

tle. The woof is of different matter, according to the

piece to be wrought. In taffety, both woof and warp are

silk. In mohairs, the woof is usually wool, and the

WOO
warp silk. In satins, the warp is frequently flax, and
the woof silk.

WOOL, a kind of long, soft, curly hair (see the arti-
cle Hair), which covers the skin of several of the ru-
niinating animals, but which is particularly cut or shorn
from that of the sheep, is such universal use, that we
should think it must ho one of those animal substances most
accurately known; it is, however, within a few years,
that chemists have occupied themselves with examining
it. Formerly, they contented themselves with consi-
dering it as diffusing a disagreeable smell when it was
burned, and as yielding much oil and carbonat of am-
monia, by distillation. It had been remarked in common
life, that it did not inflame without great difficulty, and
that it exhaled a very fetid thick smoke, instead of taking
a bright flame. Finally, it was known, that the caustic

alkalies easily corroded it, and that it quickly received,

and forcibly retained, the colouring matters that were
imprinted upon it, so that it deserved the first rank
amongst the substances to be dyed. The extremely nu-

merous uses, to which it has been appropriated in a

number of arts from time immemorial, had brought all

its useful properties to light; but chemistry had consi-

dered it only under its most general relation with all the

animal matters, without ascertaining any thing specific

in it. Berthollet began to occupy himself particularly

with it in 1784 and 1785. He has shown that the caustic

alkaline leys dissolve it entirely, and that the acids

precipitate it from this solution; in this combination, he

has sought the mode of action which the alkalies exert

upon animal substances, and he has particularly availed

himself of it, for explaining the very remarkable energy
which exists between these two matters. In this manner
he has especially accounted for the action of the lapis

causticus, upon the bodies of animals. He has, moreover,
shown that the coal of wool was difficult to be burned,
like that of all the animal compounds; that wool, treated

by the nitric acid, afforded azotic gas, and oxalic acid,

with a fatty matter. Chaptal, applying this solution of

wool in the alkalies, has represented it as a soap of

great utility for these manufactures, and very well adapt-

ed for being substituted instead of that which is fabri-

cated with vegetable oil. Wool has, moreover, been con-

sidered as a very bad conductor of caloric; and upon this

principle it has been explained, how, by retaining that

which exhales from our bodies, it forms the warmest

clothing, the best adapted for moderating the severity of

the winters. See Hair.
The facts contained in the article to which we refer,

will explain all the phenomena, and all the properties

which wool presents, in the frequent and advantageous

uses to which it is constantly applied. The warmth
which it affords as clothing or covering, its impenetra-

bility by water, its fine colouration, the durability and

6oli ity of its dyes, its destruction by the alkalies, the

facility with which grease and oils penetrate it. the ex-

tension of the spots which are formed upon it, even the

use which it has, and the functions which it performs

upon the bodies of those animals which are covered with

it, and from which we take it in order to clothe ourselves;

the adherent and fetid oil; the exudation with which itis

impregnated upon the bodies of sheep; the manner in

which it defends them against the rain and the water,
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which arc so hurtful to them; its slow combustion; the

yellowness and loss of tenacity that are produced in it

by long exposure to the air: in a word, all that appertains

to its characters, its formation, its use, its so various

properties, its destruction, becomes clear and easily

conceivable by the distinct determination of its nature,

and of its composition.

Wool, either in a raw or manufactured state, has al-

ways been the principal of the staple articles of this

country. The price of wool was in very early times

much higher in proportion to the wages of labour, the

rent of iand, and the price of butcher's meat, than at

present. It was before the time of Edward III. always

exported raw, the art of working it into cloth and dyeing

being so imperfectly known, that no persons above the

digue of working people could go dressed in cloth of

English manufacture.

The first steps taken to encourage the manufacture of

woollen cloths was by Edward the Third, who procured

some good workmen from the Netherlands by means of

protection and encouragement. The value of wool was
considered as so essentially solid, that taxes were voted

in that commodity, reckoning by the number of sacks;

and in proportion to the price of the necessaries of life

and value of silver, wool was at least three times dearer

then than it is now. The manufacturing of cloth being

once introduced into the country, the policy of prevent-

ing the exportation of the raw material was soon evident;

and the first act, was that of H. IV. c. 2., by which the

exportation of sheep, lambs, or rams, is forbidden under
very heavy penalties.

By stat. 28 Geo. III. all former statutes respecting

the exportation of wool and sheep are repealed, and nu-

merous restrictions are consolidated in that statute.

By tins act, if any person shall send or receive any
sheep on board any vessel, to be carried out of the king-

dam, such vessel shall be forfeited, and the person so

offending shall forfeit 5l. for every sheep, and suffer so-

litary imprisonment for three months. But wether
sheep, by a licence from the collector of the customs,

may betaken on board for the use of the ship's company;
and every person who shall export any wool, or woollen

articles slightly made up, so as easily to be reduced
again to wool, or any fuller's earth or tobacco-pipe clay,

and every carrier, ship-owner, commander, mariner, or

other person, who shall knowingly assist in exporting,

or Attempting to export, these articles, shall forfeit three

shillings for every pound weight, or the sum of 50/. in

the whole, at the election of the prosecutor, and shall

also suffer solitary imprisonment for three months. But
wool may be carried coastwise, upon being duly entered,

and security being given according to the directions of
the statute', to the officer of the port whence the same
shall be conveyed; and the owners of sheep within five

miles of the sea, and ten miles in Kent and Sussex,
cannot remove the wool, without giving notice to the
officer of the nearest port, as directed by the statute.

Woollen Cloth, interment in. By 30 G II. c. 5.

(an act which is required to be given in (barge at the

assizes and sessions, and to bo read four times publicly

each year in the church by every parson), no corpse <»f

any person (except of those who die of the plague) shall

be buried in any shirt, shift, sheet, or shroud, or any

thing made or mingled with flax, hemp, silk, hair, g-old,

or silver, or in any stuff or thing not made of sheep's

wool only; or be put into any coffin lined or faced with

any sort of clothier-stuff, or any other thing, made of any
other material than sheep's wool only, under penalty of

5l. to be recovered by distress and sale of the goods and

chattels of the party deceased.

Wool-combers. By 35 G. III. c. 124, all those who
have served an apprenticeship to the trade of a wool -

comber, or who are by law entitled to exercise the same,

and also their wives and children, may set up and ex-

ercise such trade, or any other trade or business they

are apt and able for, in any town or place within this

kingdom, without any molestation; nor shall they be im-

moveable from such place by the poor laws.

WORD, in a military sense, signifies signal, token,

order; as watch word, &c.

The Word, "lis a peculiar word that serves for a

Watch Word, j token and mark of distinction, given

out in the orders of the day in times of peace, but in war
every evening in the field, by the general who commands,
and in garrison by the governor, or other officer com-
manding in chief, to prevent surprise, and hinder an
enemy, or any treacherous person, from passing back-

wards and forwards. This watch-word is generally

called the parole, and to it is added the countersign. The
first is known to all officers and non-commissioned offi-

cers, the latter only to the sentinels. The officers that

go the rounds, or patroles, exchange the word with the

officers on duty; nor must the sentinels let any one pass

who has not got the, countersign.

Words of command, certain terms which have been
adopted for the exercise and movement of military bo-

dies, according to the nature of each particular service.

Words of command are classed under two principal

heads, and consist of those which are given by the chief

or commander of a brigade, battalion, or division, and of

those which are uttered by the subordinate leaders of
troops, &c.

Word, in language, an articulate sound, represent-
ing some idea or conception of the mind. The copious-
ness of the English language is proved by the following
enumeration of the words in Johnson's Dictionary:
Articles - - '

s
Nouns substantive

Adjectives -

Pronouns ...
("active

j
neuter

v , J passive

|
defective (or imperfect)

J
auxiliary

^impersonal
Verbal noun
Participles

_ . . . f adjectives
Participal < J

1 ^ nouns
Adverbs

in hj

Prepositions

Conjunctions

Interjections - ,.

- 20409
- 9053
- 41

5445^
2425

|

Sf
7880

i

3J
-

1

- 38
- 125
- S

496 I

2096/ 2592

- 69
- 19
- 68

Total 40301
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Tt must be remarked, however, that in this list many
of the compound words are not reckoned; that the par-

ticiples are those only having no verbs to which they

may be referred, as beloved; that though so few verbal and
participal nouns are stated by Johnson, yet every active

verb may supply one of the former description, and every
verb one of the latter; and that both these (verbal and
participial nouns) seem to be merely different applica-

tions of a true gerund.

WORDS, which may be taken or interpreted by law
in a general or common sense, ought not to receive a

strained or unusual construction: and ambiguous words
are to be construed so as to make them stand with law
and equity, and not to be wrested to do wrong. 2 Lill.

711. See 16 Vin. Abr.
Words, Defamatory, are in some cases indictable,

as calling a justice of the peace a rogue; and in others

actionable, as to say such an attorney is a rogue.

WORKING IN HARVEST. A person may go
abroad to work in harvest, carrying with him a certifi-

cate from the minister, and one churchwarden or over-

seer, that he has a dwelling-house or place, in which he

inhabits, and has left wife and children, or some of them,
there (or otherwise as his condition shall require), and
declaring him an inhabitant there. A person carrying

such certificate with him, shall not be apprehended un-

der the stat. 17 G. II. c. 5. commonly called the vagrant

act.

WORMS. See Vermes, and Medicine.
WORMWOOD. Sec Artemisia.
WOUND. See Surgery.
WRECK, such goods as after a shipwreck are cast

upon the land by the sea, and left there within some

county, for they arc not wrecks so long as they remain

at sea, being within the jurisdiction of the admiralty.

Various statutes have been made relative to wreck,

which was formerly a perquisite belonging to the king,

or by special grant to the lord of the manor; it is now,

however, held, that if proof can be made of the property

of any of the goods or lading which come to shore, they

shall not be forfeited as wreck.

By the 3 Ed. c. 4, the sheriff of the county shall be bound

to keep the goods a year and a day; that if any man can

prove a property in them, either in his own right, or by

right of representation, they shall be restored to him

without delay.

By stat. 26 G. II. c. 19, plundering any vessel cither

in distress or wreck, and whether any living creature is

on board or not, or preventing the escape, of any person

that endeavours to save his life, or putting out false

lichts to hring any vessel into danger, arc all declared

to be capital felonies; and by this statute, pilfering any

goods cast ashore is declared to be petty larceny.

WREN. See Motacilla.

WRIST. See Anatomy.

W U R

WRIT, is the king's precept, by which any thing is

commanded touching a suit or action: as the defendant
or tenant to be summoned, a distress to be taken, a dis-
seisin to be redressed, &c. And those writs are diversely
divided; some in respect of their order, or manner of
granting, are termed original, and some judicial.

Original writs, are those that are sent out fur the sum-
moning of the defendant in a personal, or the tenant in a
real action, before the suit begins, or rather to begin the
suit.

The judicial writs arc those which are sent out bv or-

der of the court where the cause depends, upon occasion
after the suit is begun.

Original writs are issued out in the court of chancery,
for the summoning a defendant to appear, and are

granted before the suit is begun, to begin the same: and
judicial writs issue out of the court where the original

is returned, after the suit began. The original bear
date in the name of the king; but the judicial writs bear
teste in the name of the chiefjustice.

Writ of Assistance, issues out of the exchequer, to

authorize any person to take a constable, or other pub-

lic officer, to seize goods or merchandize prohibited and
uncustomed.

It is also a writ issuing out of the chancery to give a
possession.

Writ of Inquiry of Damages, a judicial writ that

issues out to the sheriff, upon ajudgment by default, in

action of the case, covenant, trespass, trover, &c. com-
manding him to summon a jury to inquire what dama-
ges the plaintiff has sustained occasione pr«missiorum;
and when this is returned with the inquisition, the rule

for judgment is given upon it: and if nothing is said to

the contrary, judgment is thereupon entered. 2 Lill.

Abr. 721.

A writ of inquiry of damages, is a mere inquest of

office, to inform the conscience of the court; who, if they
please, may themselves assess the damages. And it is

accordingly the practice, in actions upon promissory
notes and bills of exchange, instead of executing a writ

of inquiry, to apply to the court for a rule to show cause,

why it should not be referred to the master to see what

is due, &c. which rule is made absolute unless good cause

is shown to the contrary.

WRITER of the tallies, an officer of the exchequer,

being clerk to the auditor of the receipt, who writes up-

on the tallies, the whole letters of the teller's bill.

WULFERRIA, a genus of plants of the class and

order diandria rnonogynia: The corolla is tubular, rin-

gent, with the upper lip short: calyx five-parted; cap-

sules two-celled, four-valved. There is one species, a

herb of Carinthia.

WURMBEA, a genus of plants of theclassand order

hexandria trigynia. The corolla is six-parted, with an

hexangular tube; filaments inserted into the throats

There are three species, herbs of the Cape.
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X
Xor x, the twenty- fourth letter of our alphabet. In

} numerals it expresses 10, whence in old Roman

manuscripts it is used Cor denarius; and as such seems

to be made of two Y's placed one over the other. When

a dash is added over if, thus X, it signifies ten thou-

sand.

XANTHE, a genus of plants of the class and order

dioccia syngenesia. The flowers are dioecious; the ca-

lyx five-parted; corolla 5-6 petalled. There are two

species, shrubs of Guiana.

XANTHUM, a genus of plants of the class monoecia,

order pentandria, and arranged in the natural classifi-

cation under the 49th order, composite. The male flow-

ers are composite, common calyx imbricated; corollulse

monopetalous, tubular, quinqucfid. Female: calyx invo-

lucrum of two leaves, containing two flow ers; corolla 0;

drupa dry, prickly; nucleus bilocular. There are five

species, only one of which is a native of Britain, the

strumarium or less burdock. The stein of this plant is a

foot and a hall'higli, thick, often spotted; leaves • heart-

shaped, lobed, on long footstalks. Flowers, male and fe-

male, many together, it the alse of the leaves. The leaves

arc bitter and astringent. A decoction of the whole plant

Affords a showy yellow colour, but it is better if only the

flowers are used. Horses and goats cat it cows* sheep,

and swine, refuse it.

XANTHIORZA, a genus of plants of the class and

order pentandria polygam ia. There is no calyx; the

petals five; nectarines five, pedjcelled; capsules five,

one-sccded. There is one species, a shrub of North Aine-

gvicn.

XAXTHOXYLUM, the tooth-ache tvov. a genus of

plants of the class and order dicecia pentandria. The
calyx is five-parted; no corolla; fern. pist. five; capsules

five, one-seeded. There is one species, a tree of Ja-

maica.

XERANTHEMUM, a genus of the syngenesia poly-

gamin superflua class of plants; the compound flower of

Which is unequal, and consists of many tuhulous herma-

phrodite floscules placed on the disc, and also a few fe-

male tubulated ones on the verge; the seeds are oblong,

coronated, and contained in the cup. There are twenty-

seven species.

XIMENIA, a genus of plants of the class and order

pentandria monogynia. The calyx is a pcriaiithium, com-
posed of three small, cordated, and deciduous leaves; the

corolla is formed of four petals, of a companulated figure,

divided at the edge into three erect; oblong, obtuse seg

incuts; (he gcrmeii is small, and of a suboval figure; the

fruit is an oval drupe, containing one cell; the seed is

oval, unilocular, and smooth. There are three species,

tree* of l lie West Indies.

Xll'HIAS, in /oology, the sword-fish, a genus of

libra belonging to the order nf apodes. The upperjaw
terminates in a long sword shaped rostrum, from which
it is (ailed the sword-fish: their are no teeth in the mouth.
the gill membrane has eight rays: and the body is some.

What cylindrical. There is but one species, viz. the gla.

dims, found in the European ocean. This fish sometimes

frequents our coasts, but is much more common in the

Mediterranean sea, especially in the part that separates

Italy from Sicily, which has been long celebrated for it:

the promontory Pclorus, now Capo di Faro, was a

place noted for the resort of the xiphias, and possibly tho

station of the speculators, or the persons who watched

and gave notice of the approach of tire fish.

The ancient method of taking them is particularly de-

scribed by Strabo, and agrees exactly with that prac-

tised by the moderns. A man ascends one of the cliffs

that overhang the sea: as soon as he spies the fish, he

gives notice, either by his voice or by signs, of the course

it takes. Another, that is stationed in a boat, climbs up

the mast, and on seeing the sword-fish, directs the row-

ers towards it. As soon as lie thinks they are got with-

in reach, he descends, and taking a spear in his hand,

strikes it into the fish; which, after wearying itself with

its agitation, is seized and drawn into ihe boat. It is

much esteemed by the Sicilians, who buy it up eagerly,

and at its first coming into season, give about six-pence

English per pound. The season lasts from May till

August. The ancients used to cut this fish into pieces

and salt it; whence it was called Tom us Thurianus, from

Thurii, a town in the bay of Tarentum, where it was ta-

ken and cured.

The sword-fish is said to be very voracious, and that

it is a great enemy to the tunny, who (according to Be-

lon) arc as much terrified at it as sheep are at the sight

of a wolf, it is a great enemy to the whales, and fre-

quently destroys them.

XIPH1DIUM, a genus of plants of the class and or-

der triandria monogynia. The corolla is six-pctalled,

equal; capsules superior, three-celled, many-seeded.

There is one species, a herb of the West Indies.

XYLO-ALOES, or Aloe-wood, in pharmacy. See
Excobcabia.
XYLOCARPUS, a genus of plants of the class and

order octandria monogynia. The calyx is four-toothed;

the corolla four-petal led; nectarium eight-cleft; filaments

inserted in uect.; dupe four or five-grooved; nuts eight

or ten. There is one species, a tree of the East Indies.

XYLOMELUM, a genus of plants of the class and
order tetrandria monogynia. The ament. is with a sim-
ple scale; petals four, staminiferous; stigma club-shaped,
obtuse. There is one species, of no note.

XYLOl'HYLLA, a genus of plants of the class and
order pentandria trigynia. The calyx is five-parted,
coloured; corolla none; one stigma, jagged; capsnlc
three-celled; seeds two. There are seven .species, shrubs
of the West Indies.

XYLOt'IA, a genus of plants of the class and order
polyand ri a polygynia. The calyx is three-leaved; petals
six; capsule one or two seeded, four-cornered, two-valv-
cd; seeds arillcd. There are three species, trees of the
West Indies.

XYLOSMA, a genus of plants of the class and order
dicecia poly and ri a. The calyx is four or fi\e parted; co-
rolla none; m^le stamina twenty to fifty; female style
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scarcely any; stigma trifid; berry dry; seeds two, three- large, crenated petals, with narrow ungues, of the length

A»« aretw
! TCie 'S ' of the CU1 '- The fpuit is a ~»ndish, trilocular, trivalvu.

XYitlb, a genus of the tnandria raonogynia class of lar capsule, within the cup, with a great number of very
plants, the flower of which consists of three plain, patent, small seeds. There are three species.

Y.

IT the twenty-fifth letter of our alphabet. Y is a
•*- ? numeral, signifying 150, or according to Baronius,

159; and with a dash at top, as T, it signified 150,000.
YACHT. This word is taken from the Dutch. It is

a small ship with one deck, carrying four, eight, or twelve
guns, and thirty or forty men. Yachts, in general, are
from thirty to 160 tons; contrived and adorned both with-
inside and without, for carrying state passengers. They
answer the purposes of business as well as pleasure, being
remarkably good sailors.

YARD. See Measure.
Yards of a ship, are those long pieces of timber which

are made a little tapering at each end, and are fitted
each athwart its proper mast, with the sails made fast
to them, so as to be hoisted up, or lowered down, as oc-
casion serves. They have their names from the masts
4o which they belong. As for the length of the main-
yard, it is usually five-sixths of the length of the keel, or
six-sevenths of the length of the main-mast. Their thick-
ness is commonly three quarters of an inch for every
yard in length. The length of the main-top-yard is two-
fifths of the main-yard; and the fore vard four-fifths of it.

The sprit-sail-yard, and cross-jack-yard, are half the
mizen-yard; and the thickness of the mizen-yard and
spritsail-yard is half an inch for every yard in length.
All small yards are half the great yards from cleat to
cleat. When a yard is down a portlast, it gives the length
of all top sail-sheets, lifts, ties, and bunt-lines, as also of
the leech-lines and halliards, measuring from the hounds
to the deck; and when it is hoisted, it gives the length
of clew-lines, clew-garnets, braces, tackles, sheets, and
bow-lines.

There are several sea terms relating to the manage-
ment of the yards; as, square the yards; that is, see that
they hang right across the ship, and no yard-arm travers-
ed more than another: top the yards, that is, make them
stand even. To top the main and fore-yards, the clew-
lines are the most proper; but when the top sails are
stowed, then the top-sail-sheets will top them.
Yard-arm is that half of the yard that is on either

side of the mast, when it lies athwart the ship.

YARN, wool or flax spun into thread, of which they

weave cloth.

Yarn is ordered after the following manner: After it

lias been spun upon spindles, spools, or the like, they reel

it upon reels, which are hardly two feet in length, and
have hut two contrary cross-bars, being the best, and the
least liable to ravelling. In reeling of fine yarn, the
better to keep it from ravelling, you must, as it is reeled,

with a tye-band of big twist, divide the slipping or skain
into several leys, allowing to every ley eighty threads,,
and twenty leys to evry slipping, if the yarn is very
ITne; otherwise less of both kinds. The yam being spun,

reeled, and in the slippings, the next thing is to scour it.

In order to fetch out the spots, it should be laid in luke-
warm water for three or four days, each day shitting it

once, wringing it out, and laying it in another water of
the same nature: then carry it to a well or brook, and
rinse it till nothing comes from it but pure clean water:
that done, take a bucking-tub, and cover the bottom with
very fine ashen ashes; and then having opened and spread
the slippings, lay them on those ashes, and put more ash-
es above, and lay in more slippings, covering them with
ashes as before; and thus lay one upon another, till all the
yarn is put in: afterwards cover up the uppermost yarn
with a bucking cloth, and, in proportion to the size of
the tub, lay in it a peck or two more of ashes: this done,
pour upon the uppermost cloth a great deal of warm wa-
ter, till the tub can receive no more, and let it stand so

all night. Next morning you are to set a kettle of clean
water on the fire; and when it is warm, pull outthespig-
got of the bucking tub, to let the water run out of it, in-

to another clean vessel; as the bucking tub wastes, (ill it

Up again with the warm water on the fire: and as the ua-
ter on the fire wastes, so likewise fill that up with the lye

that comes from the bucking tub; ever observing to make
the ley hotter and hotter, till it boils: then you must, as
before, ply it with the boiling ley at least four hours to-

gether, which is called the driving of a buck of yarn.

All this being done, for the whitening of it, you nan

take off the bucking cloth; then putting the yarn with the'

ley-ashes into large tubs, with your hands labour the
yarn, ashes, and ley, pretty well together; afterwards
carry it to a well, or river, and rinse it clean; then hang
it upon poles in the air all day, and in the evening take
the slippings down, and lay them in water all night; the
next day hang them up again, and throw water upon them
as they dry, observing to turn that side outermost which
whitens slowest. After having done this for a week to-

gether, put all the yarn again into a bucking tub. with-
out ashes, covering it as before with a bucking cloth;

lay thereon a good store offresh ashes, and drive that buck,
as before, with very strong boiling lye, for half a day,
or more; then take it out, and rinse it, hanging it up, as
before, in the day-time, to dry, and laying it in water at
night, another week: lastly, wash it over in fair water,
and so dry it up. Your yarn being thus scoured and
whitened, wind it up into round balls of a moderate size.

YEAR, in the full extent of the word, is a svstem or
cycle of several months, usually 12. Others define year,
in the general, a period or space of time, measured out
by the revolution of some celestial body in its orbit.

Thus, the time in which the fixed stars make a revolu-
tion, is called the great year; and the times in which
Jupiter, Saturn, the Sun, Moon, &c. complete their

courses, and return to the same point of the zodiac, are
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respectively called the years of Jupiter and Saturrij and

the solar and lunar years, &c.

As year denoted originally a revolution, and was not

limited to that of the Sun; accordingly we find by the

oldest acrounts, that people have, at different times, ex-

pressed other revolutions by it, particularly that of the

Moon; and consequently that the years of some accounts,

are to be reckoned only months, and sometimes periods

of 2, or 3, or 4 months. This will help us greatly in un-

derstanding the accounts that certain nations give of their

own antiquity, and perhaps of the age of men. We read

expressly > in several of the old Greek writers, that the

Egyptian year, atone period, was only a month; and we

ire farther told that at other periods it was three months,

or four months; and it is probable that the children of

Israel followed the Egyptian account of their years. The
Egyptians talked, almost 2000 years ago, of having ac-

counts of events 48,000 years distance. A great deal

must be allowed to fallacy, on the above account; but be-

side this, the Egyptians had, in the time of the Greeks,

tiic same ambition which the Chinese have at present; and

wanted to pass themselves upon that people, as these do

upon tis, for the oldest inhabitants of the earth. They
bad recourse also to the same means; and both the pre-

sent and the early impostors have pretended to ancient

observations of the heavenly bodies, and recounted eclip-

ses in particular, to vouch for the truth of their accounts.

Since the time in which the solar year, or period of the

earth's revolution round the sun, has been received, we
may account with certainty; but for those remote ages, in

which we do not know with certainty what is meant by
the term year, it is impossible to form any conjecture of

the deration of time in the accounts. The Babylonians
pretend to an antiquity of the same romantic kind; they

talk of 47,000 years in which they had kept observa-
tions; but we may judge, of these as of the others, and of

the observations as of the years. The Egyptians speak
of the stars having four times altered their courses in that

period which the., claim for their history, and that the

Sun set twice in the east. They were not such perfect

astronomers, but, after a roundabout voyage, they might
perhaps mistake the east for the west when they came
in.

Year, or solar year, properly, and by way of eminence
so called, is the space of time in which the sun moves
through the twelve signs of the ecliptic. This, by the ob-
servations of the best modern astronomers, contains 365
day*, 5 hours, 48 minutes, 48 seconds; the quantity as-
sumed by the authors of the Gregorian calendar is 365
days, 5 hours, 49 minutes. But in the civil or popular
at ( omit, this year contains only 365 days; except every
fourth year, which contains 366.
The vicissitude of seasons seems to have given occa-

sion to the hist institution of the year. Man, naturally
curious to know the cause of that diversity, soon found it

was the proximity and distance of ihe sun; and therefore
gave the name year to the space of time in which that lu-
minary performed his whole course, by returning to the
same point of his orbit. According to the accuracy in
their observations, the year of some nations was more
parfert than that of others, but none of them quite exact,
nor whose parts did not shift with regard to the parts of
the sun's course.

According to Herodotus, it was the Egyptians who first

formed the year, making it to contain 360 days, which
they subdivided into 12 months, of 30 days each. Mer-
cury Trismegistus added five days more to the account.

And on this footing it is said that Thales instituted the

year among the Greeks; though that form of the year did

not hold throughout all Greece. Also, the Jewish, Sy-
rian, Roman, Persian, Ethiopic, Arabic, &c. years, were
all different. In fact, considering the imperfect state of

astronomy in those ages, it is no wonder that different

people should disagree in the calculation of the sun's

course. We are even assured, that the Egyptian year
itself was at first very different from that now represent-
ed.

The solar year is either astronomical or civil.

The astronomical solar year, is that which is determin-
ed precisely by astronomical observations; and is of two
kinds, tropical, and sideral or astral.

Tropical, or natural year, is the time the sun takes in
passing through the zodiac; which, as before observed, is

365 days, 5 hours; 48 minutes, 48 seconds; or 365 days,
5 hours, 49 minutes. This is the only proper or natural
year, because it always keeps the same seasons to the
same months.

Sidereal or astral year, is the space of time the sun
takes in^assing from any fixed star, till his return to it

again. This consists of 365 days, 6 hours, 9 minutes,
17 seconds; being 20 minutes, 29 seconds, longer than the
true solar year.

Lunar year, is the space of twelve lunar months.
Hence, from the two kinds of synodical lunar months,
there arise two kinds of lunar years; the one astronomi-
cal, the other civil.

Lunar astronomical year, consists of twelve lunar sy-
nodical months; and therefore contains 354 days, 8 hours,
28 minutes, 38 seconds, and is therefore 10 davs, 21
hours, 8 minutes, 10 seconds, shorter than the solar year;
a difference which is the foundation of the epact.
Lunar civil year, is either common or emblismic.
The common lunar year consists of twelve lunar civil

months, and therefore contains 354 days. And
The embolismic or intercalary lunar year, consists of

13 lunar civil months, and therefore contains 384 days.
Thus far we have considered years and months, with

regard to astronomical principles, upon which the divi-
sion is founded. By this, the various forms of civil years
that have formerly obtained, or that do still obtain, in
different nations, are to be examined.

Civil year, is that form of year which every nation has
contrived or adopted, for computing their time by. (Jv
thccivil is the tropical year, considered as only consist-
ing of a certain number of whole days; the odd hours
and minutes being set aside, to render the computation
of time, in the common occasions of life, more easv. As
the tropical year is 365 days, 5 hours, 49 minutes, or
almost 365 days, 6 hours, which is 365 days and a quart
cr; therefore if the civil year is made 865 davs, every
fourth year it must be 366 days, to keep nearly to the
course of the sun. And hence the civil year is eithercommon or bissextile. The
Common civil year, is that consisting of 365 days- havmg seven months of thirty-one days each, four of thirty
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;, and one of twenty eight days; as indicated by the
Jfoflmving well-known, memorial verses:

Thiitj days hath September,
Aprii, June, and November;
February twenty-eight alone,

And all the rest havfe thirty-one,

IViscxtile or leap-) ear, consists of 366 days, having
one day extraordinary, called the intercalary, or bisex-
tilc day, which takes place every fourth year. This ad-
ditional day to every fourth year, was first introduced by
Julius Caesar; who, to make the civil years keep pare
with (lie tropical ones, contrived that the six hours which
the latter exceeded the former, should make one day in

four years, and be added between the 24th and 23d of

February, which was their sixth of the calends of March;
and as they then counted this day twice over, or had bis

sexto calends, hence the year itself came to be called bis

sextus, and bissextile.

Among us, however, the intercalary day is not intro-

duced by counting the 23d of February twice over, but

by adding a day at the end of that month, which there-

lure in that year contains 29 days.

The civil or legal year, in England, formerly com-
menced (Mi the day of the annunciation, or 25th of

March; though the historical year began on the day of

the Circumcision, or 1st of January; on which day the

German and Italian year also begins. The part of the

year between these two terms was usually expressed both

ways; as 1745-6, or 174|-. But by the act for altering

the style, the civil year now commences with the 1st of

January.
Ancient Roman year. This was the lunar year, which,

as first settled by Romulus, contained only ten months,

of unequal numbers of days, in the following order:

viz.

March 31, April 30, May 31, June SO, Quintilis 31,

Sexlilis SO, September 30, October 31, November 30,

December 30, in all 304 days; which came short of the

true lunar year by 50 days, and of the solar by 61 days.

Hence the beginning of Romulus*! year was vague, and

unfixed to any precise season; to remove which incon-

venience, that prince ordered so many days to be added

yearly as would make the state of the heavens corres-

pond to the first month, without calling them by the

name of any month.

Noma PompUius corrected this irregular constitution

of the year, composing two new months, January and

February, of the da) s that were used to be added to the

former year. Thus Numa's year consisted of twelve

months, of different days, as follow; viz.

January 29, February 28, March 31,

April 29, May SI, June 29,

Oiintilis 31, Sextilis 29, September 29,

October 31, November 29, December 29,

in all 355 days; therefore exceeding the quantity of a

lunar civil year by one dav; that of a lunar astronomical

vear by 15 hours, 11 minutes, 22 seconds; but falling

short of the common solar year by 10 days; so that its

beginning was still vague and unfixed.
.

Numa however, desiring to have it begin at the win-

ter solstice, ordered 22 days to be intercalated in Feb-

ruary every 2d year, 23 every 4th, 22 every 6th, and 23

everv 8th year.

But ibis rule failing to keep matters even, recourse

%

was had to a new way of intercalating; and instead of
23 days every 8th year, only 15 were to be added. The
care oft lie whole was committed to the pontifex tnaxiimis;
who, however, neglecting the trust, let things rim hi

great con fusion. And thus the Roman year stood till

Julius Caesar reformed it.

Julian Year. This is in effect a solar year, commonly
containing 565 days; though every 4th year, called bis-

sextile, it contains 566. The months of the Julian year
with the number of their days, stood thus:

January 31, February 28, March si,
April 30, May 31, June 30,
July 31, August 81, September 50,
October 31, November 30, December 31.

But every bissextile year had a day added in February,
making it then to contain 29 days.
The mean quantity therefore of the Julian year is

365| days, or 565 days, 6 hours; exceeding the true solar

year by somewhat more than 11 minutes; an exi

which amounts to a whole day in almost 131 years.

Hence the times of the equinoxes go backward, and tall

earlier by one day in about 130 or 131 years. And
thus the Roman year stood, till it was farther corrected

by pope Gregory.
For settling this year, Julius Csesar brought over

from Egypt, Sosigcnes, a celebrated mathematician;

who, to supply the defect of 67 days, which had been

lost through the neglect of the priests, and to bring the

beginning of the year to the winter solstice, made one

year to consist of 15 months, or 445 days; on which

account that year used to be called annus confusionis, or

the year of confusion.

Gregorian Year. This is the Julian year corrected

by this rule, viz. that instead of every secular or 1 00th

year being a bissextile, as it would be in the former way,

in the new way three of them are common years, and

only the 4th is bissextile.

The error of 11 minutes in the Julian year, by conti-

nual repetition, had accumulated to an error of 13 days

from the time when Caesar made his correction; by whieh

means the equinoxes were greatly disturbed. In the year

1582, the equinoxes were fallen back 10 days, and the

full moons four days, more backward than they were in

the time of the Nicene council, which was in the year

325; viz. the former from the 20th of March to the

10th, and the latter from the 5th to the 1st of April. To

remedy this increasing irregularity, pope Gregory the

13th, in the year 1582, called together the chief astrono-

mers of his time, and concerted this correction, throw*

ing out the 10 days abovementioned. lie exchanged the

lunar cycle for that of the epacts, and made the 4th of

October of that year to be the 15th; by that means re-

storing the vernal equinox to the 21st of March. It was

also provided, by the omission of three intercalary days

in 400 years, to make the civil year keep pace nearly

with the solar year, for the time to come.

In the year 1700, the error of 10 days was grown to

11; upon which, the protestant states of Germany, to

prevent farther confusion, adopted the Gregorian cor-

rection. And the same was accepted also in England in

the year 1752, when 1 1 days were thrown out after the

2d of September that year, by accounting the 3d to he

the 14th day of the month; calling this the new stylo,
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tnd the former the old stylo. And the grcgorian, or

new style, is now in like manner used in most countries

of Europe.

Yet this last correction is still not quite perfect; for as

jt has heen shown that in lour centuries, the Julian year

•pins 3 days, 2 hours, 40 minutes; and as it is only the

three days that are kept out of the Gregorian year, there

is still an excess of 2 hours 40 minutes in four centuries,

which amounts to a whole day in 36 centuries, or in

3G0O years. Bee Calendar, &c.

ptian Year, called also the year of Nabonassar,

on account of the epoch of Nabonassar, is the solar year

»|S65 days, divided into 12 months, of 30 days each,

beside 5 intercalary days, added at the end. The order

and name* of these months are as follow:

I. Thoth, 2. Paophi, 3. Athyr,

4. Ghojae, 5. Tybi, 6. Mecheir,

7. Phamenoth, 8. Pharm :ihi, 9. Pachon,

10. Pauni, 11. Epiphi, 12. Mesori.

As the Egyptian year, by neglecting the 6 hours, in

every 4 years loses a whole day of the Julian year, its

beginning runs through every part of the Julian year in

the space of 1460 years; after which, they meet again;

for which reason it is called the erratic year. And be-

cause this return to the same day of the Julian year, is

performed in the space of 1460 Julian j»ars, this circle

is called the Sothic period.

This year was applied hy the Egyptians to civil uses,

till Anthony and Cleopatra were defeated; but the ma-
thematicians and astronomers used it till the time of

Ptolemy, who made use of it in his Almagest; so that

the knowledge, of it is of great use in astronomy, for

comparing the ancient, observations with the modern.
The ancient Egyptians, we are told by Diodorus Sicu-

lus, measured their years by the course of the moon. At
first they were only one month, then 3, then 4, like that

of the Arcadians; and then 6, like that of the people of

Acarnania. Those authors add, that it is on this account
that they reckon such a vast number of years from the

beginning of the world; and that in the history of their

kings, we meet with some who lived 1000 or 1200 years.

By such means many account for the great ages of the

ancient patriarchs; expounding the gradual decrease in

their ages, by the successive increase of the number of

months in their years.

Upon the Egyptians being subdued by the Romans,
they received the Julian year, though with some altera-

tion: for they still retained their ancient months, with
the five additional days; and every fourth year they in-

tercalated another day, for the 6 hours, at the end of the
year, or between the 28th and 29th of August. Also,
tin 1 beginning of their year, or the first day of the month
Thoth, answered to the 29th of August of the Julian
year, or to the 3()th if it happened to be leap-year.

The ancient Greek year was a lunar year, consisting
of 12 months, which at first had each 30 days, then al-

ternately 29 and 30 days, computed from the first ap-
pearance of the new moon; with the addition of an embo-
lUmir month of SO days, every 3d, '5th, 8th, llth, 14th,
Kith, and 1 9 tli year of a cycle of 19 years; in order to

keep i In- new and full moons to the same terms or sea-
sons of the year.

Their year commenced with that licw moon which

was nearest the summer solstice. And the order of the

months, with the number of their days, were as fol-

low: 1. EKaTou,?cciw, of 29 days: 2. Murmytiirum 50;

3. H><ii}$'pi)y*iuv 29; 4. MccitcoiKTu^iej]) 30; 5. Uvxis-^teov 29;
6. noc-n^cMV 30; 7. T' zu.ii Xtaiv 29; 8. AvUsfif*

t

ojv 30; 9«

E\«.Qi)Qo>.iav 29; 10. M»»»^i«» 30; 11. OxpyvXiuv 29; 12.

~Zx.ipo<popio>v 30. But many of the Greek nations had
other names for their months.

The ancient Jewish year is a lunar year, usually con-

sisting of 11 months, containing alternately 30 and 29
days. And it was made to agree with the solar year, by
adding 11, and sometimes 12 days, at the end of the

year, or by an emholismic month. The order and quan-
tities of the months were, as follow; 1. Nisan or Ahid,
30 days; 2. Jiar or Zius, 29; 3. Siban or Sicvan 30; 4.

Thamuz or Tamuz 29; 5. Ab 30; 6. Elul 29; 7. Tisri or
Ethanim 30; 8. Marchesvam or Bui 29: 9. Cislcu 30;
10. Tebeth 29; 11. Sabat or Schehet SO; 12. Adar 30, in

the emholismic year, but 29 in the common year. Note,
in the defective year, Cislcu was only 29 days; and in

the redundant year, Marchesvam was 30.

The modern Jewish year is likewise lunar, consisting
of 12 months in common years, but of 13 in emholismic
years; which, in a cycle of 19 years, are the 3d, 6th, 8th,

llth, 14th, 17th, and 19th. Its beginning is fixed to the
new moon next after the autumnal equinox. The names
and order of the months, with the number of the days,
are as follow: 1. Tisri 30 days; 2. Marshesvain 29;" 3.

Cislu 30; 4. Tebeth 29; 5. Schebeth 30; 6. Adar 29; 7.

Veadar, in the emholismic year, 30; 8. Nisan 30; 9. liar

29; 10. Sivan 30; 11. Thamuz 29; 12. Ab 30; 13. Elul
29.

The Syrian year, is a solar one, having its beginning
fixed to the beginning of October in the Julian year;
from which it only differs in the names of the months,
the quantities being the same, as follow: 1. Tishrin, an-
swering to our October, and containing 31 days; 2. Lat-
ter Tishrin, containing, like November, 50 days; 3. Ca-
nun 31; 4. Latter Canon 31; 5. Shabat 28, or 29 in a
leap year; 6. Adar 31; 7. Nisan 30; 8. Aiyar 31; 9. Hu-
ziram 30; 10. Thamuz 31; 11. Ab 31; 12. Elul 30.
The Persian year, is a solar one, of 365 days, consist-

ing of 12 months of 30 days each, with 5 intercalary
days added at the end. The inon'.hs are as follow: 1 As-
rudia meh; 2. Ardihascht meh; 3. Cardi meh; 4. Thir
meh; 5. Merded meh; 6. Scha'barir meh; 7. Mffhar meh;
8. Aben meh; 9. Adar meh; 10. Di meh; 11. Behen meh;
12. Assirer meh. This year is the same as the Egyptian
Nabonassarean, and is called the Yesdegerdie year, to
distinguish it from the fixed solar year, called the Gela-
lean year, which the Persians began to use in the year
1079, and which was formed by an intercalation, made
six or seven times in four years, and then once every
fifth year.

The Arabic, Mahometan, and Turkish year, railed
also the year of the Hegira, is a lunar year, equal to S54
days, 8 hours, 48 minutes, and consists of 12 mouths.

day 29; 7. liajab 30; 8. Shaahan 29; 9.' Ramadan
10. Shawal 29; u. Dulkaadah 30; ifc Dulh'gg"!
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but in llic embolismic year SO, An intercalary day is

adiled every 2d, 5th, 7th, 10th, 13th, 15th, 18th, gist,
24th, 261li, 29th, in a cycle of 29 years. The months
commence with the first appearance of* the new moons
after the conjunctions.

Ethiopic year, is a solar year perfectly agreeing with
the Actiac, except in the names of the months, which
are: 1. Mascaram; 2. Tykympt; 3. Hydar; 4. Tyshas;
5. Tyr; 6. Jacatil; 7. Magabit; 8. Mijazia: 9. Ginbat;
10. Sync; 11. Hamel; 12. Hahasc. Intercalary days 5.

It commences with the Egyptian year, on the 29th of
August of tiic Julian year.

YESDEGERDIC Year. See Persian Year.
Year and day, is a time that determines a right in

many cases; and in some works an usurpation, and in

others a prescription; as in case of an estray, if the

owner, proclamation being made, challenges it not with-
in the time, it is forfeited.

So is the year and day given in case of appeal; in

case of descent after entry or claim, if no claim upon a
fine or writ of right at the common law: so of a villain

remaining iti ancient demesne; of a man sore bruised or

wounded; of protections; essoins in respect of the king's

service; of a wreck; and divers other cases. Co. 6.

Rep. Fol. 107.

Year books, reports in a regular series, from Ed.
11. inclusive, to the time of Henry VII., which were
taken by the prothonotaries of the court, at the expense
of the crown; and published annually.

Year day and waste, is a part of the king's prero-

gative whereby he challenges the profits of their lands

and tenements for a year and a day, that are attainted of

petty treason or felony; whoever is lord of the manor
where the lands or tenements belong; and not only so,

but in the end may waste the tenements, destroy the

houses, root up the woods, garden, and pasture, and

plough up the meadows, except the lord of the fee

agrees with him for redemption of such waste, after-

wards restoring it to the lord of the fee. Staundf. Prse-

rog. c. 16.

YEARS, estate for. Tenant for term of years, is

where a man lets lands or tenements to another, for a

certain term of years agreed upon between the lessor

and lessee; and when the lessee enters by force of the

lease, then he is tenant for term of years. Litt. Sect.

58.

If tenements are let to a man for the term of half a

year, or for a quarter of a year, or any less time; this

lessee is respected as tenant for years, and is styled so

in some legal proceedings; a year being the shortest term,

which the law in this case takes notice of. Litt. Sect. 67.

Generally, every estate which must expire at a period

certain and prefixed, by whatever words created, is an

estate for years; and therefore this estate is frequently

called a term; because its duration or continuance, is

bounded, limited, and determined. 2 Black. 143.

For every such estate must have a certain beginning,

and certain end. If no day of commencement is named

in the creation of this estate, it begins from the making,

or delivery of the lease. A lease for so many years as

such an one shall live, is void from the beginning; for it

is neither certain, nor can it ever be reduced to a cer-

tainty, during the continuance of the lease. Id.

Y K

And the same doctrine holds, if a pernon makes a
lease of his glebe for so many years as he shall continue
parson of such a church, for this is still more uncertain.
But a lease for twenty or more years, if the parson shall
so long live, or if he shall so long continue parson, is
good; for there is a certain period fixed, beyond which it
cannot last, though it may determine sooner, on the
parson's death, or his ceasing to be parson there 2
Black. 143.

An estate for years, though ever so many, is inferior
to an estate for life. For an estate for life, though it

should be only for the life of another person, is a free-
hold; but an estate, though for a thousand years, is

only a chattel, and reckoned part of the personal cs
tate. Id.

Hence it follows, that a lease for years may be made
to commence in futuro, though a lease for life cannot.
As if I grant lands to one from Michaelmas next for
twenty years, this is good, but to hold from Michaelmas
next for the term of his natural life, is void. Id.

For no estate of freehold can commence in futuro, be-
cause it cannot be created at common law without livery
of seisin, or corporal possession of the land; and corpo-
ral possession cannot be given of an estate now, which
is not to commence now, but hereafter. And because
no livery of seisin is necessary for a lease for years,
such a lessee is not said to be seized, or to have true

legal seisin of the lands. Nor indeed does the bare
leasee, vest any estate in the lesse, but only gives liim a

right of entry on the tenement, which right is called his

interest in the term; but when he has actually so entered,

and thereby accepted the grant, the estate is then and
not before vested in him; and he is possessed, not pro-

perly of the land, but of the term of years, the possession

or seisin of the land remaining still in him who has the

freehold. 2 Black.

YELLOW. See Dyeing.
Yellow-hammer. See Emberiza.
YEOMAN, is defined to be one that has fee land of

40s. a-year; who was thereby heretofore qualified to

serve on juries, and can yet vote for knights of the shire,

and do any other act where the law requires one that

is probus et legalis homo. Below yeomen are ranked
tradesmen, artificers, and labourers. 2 Inst. 668.

Yeoman of the guard, one belonging to a sort of foot

guards, who attend at the palace. The yeomen were

uniformly required to be six feet high. They are in

number 100 on constant duty, and 70 off duty. The one

half carry arquebuses, and the other pertuisans. Their

attendance is confined to the sovereign's person, both at

home and abroad. They are clad after the manner of

king Henry VIII.
The yeomen of the guards were anciently 250 men of

the next rank, under gentry. This corps was first in-

stituted by king Henry VII. anno 1466.

YEST, Yeast, or Barm, a head or scum, rising upon

beer or ale, while working or fermenting in the vat. See

Fermentation.
YEW. See Taxus.
YOKE, in agriculture, a frame of wood, fitted over

the necks of oxen, whereby they are coupled together

and harnessed to the plough. See Plough.

It consists of several parts: as the yoke, properly so
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called, which is a thick piece of wood, lying over (he

neck; the bow, which compasses the nek about; the

stitchings and w reathings, which hold the [bow fast in

the yoke; and the yoke-ring and ox-chain.

The Romans made the enemies they subdued, pass

under the yoke, which they called sub jugura mittcre,

that is, they made them pass under a sort of furcse pati-

bulares, or gallows; consisting of a pike or other

weapon, laid across two others, planted upright in the

ground.

YORK. In the county of York, only one pannel of

48 jurors shall be returned to serve on the grand jury at

the assizes; and at the quarter-sessions not above 40,

either upon the grand jury or other service there. 7 and

8 W. III. c. 32.

And no person having 150/. a year, shall be sum-

moned to the sessions, but only persons less liable to

bear the expense of attending at the assizes. 1 Anne,

c. 13.

By stat. 4 W. III. c. 2. the inhabitants of the province

of York, have power to dispose of their personal estate

by will; which before they had not, further than the

testator's own proportionable part, called the dead

man's or death's part. For if the testator had a wife, and

a child, or children, the wife should have one third, the

child or children another third, and the remaining third

was all that the testator had to dispose of. If he had a

wife and no child, then she should have one moiety, and

the other moiety remained to him to dispose of by his

testament; so if he left a child or children, and no wife.

Bui if he had neither wife or child, he might dispose of

the whole. In case of intestacy, the same proportions

continue to the wife and children to this day; but the

dead man's part shall be distributed according to the

stat. 22 and 23 Car. II. c. 10. commonly called the

statute of distributions.

YTTRIA. Some time before 1788, Captain Arhenius

discovered in the quarry of Ytterby in Sweden, a pecu-

liar mineral different from all those described by miner-

alogists. Its colour is greenish-black, audits fracture

like that of glass. It is magnetic, and generally too hard

to be scratched by a knife. It is opaque, except in small

pieces, when it transmits some yellow rays. Its specific

gravity is 4.237. Professor Gadolin analysed this min-

eral in 1794, and found it to contain a new earth; but

though his analysis was published in the Stockholm

Transactions for" 1794, and in Crell's Annals for 1796,

it was some time before it drew the attention of chemical

mineralogists. The conclusions of Gadolin were confirm-

ed by Ekeberg in 1707, who gave, to the new earth the

name of yttria. They were still further confirmed and
extended by Vauquelin in 1800, and likewise by Kla-

4
proth about the same time; and Ekeberg has published!

a new dissertation on the subject in the Swedish Trans-
actions fur 1802. We may therefore consider the peculiar

nature of yttria as sufficiently established.

Hitherto yttria has been found only in the black min-
eral first analysed by Gadolin, and hence called gadoli-

nite, in which it is combined with black oxide, of iron

and the earth called silica; and in yttrotantalito, which

from the description of Ekeberg is a compound of tan-

talium and yttria. Both these minerals occur only in

the quarry of Ytterby. From the first, which is the most

common, the earth may be procured by treating the
mineral reduced to powder with a mixture of nitric and
muriatic acids, till it is completely decomposed; then
filtering the solution, previously evaporated nearly to

dryness, and then diluting it with water. By this pro-
cess the silica is left behind. The liquid which passes
through the filtre is to be evaporated to dryness, and
the residue heated to redness for a considerable time in

a close vessel, and then redissolved in water and filtred.

What passes through the filtre is colourlessj when trea-

ted with ammonia, pure yttria falls.

Yttria, thus procured, has the appearance of a fine

white powder, and has neither taste nor smell. It is not
melted by the application of heat. It has no action on
vegetable blues. It is much heavier than any of the
other earths; its specific gravity, according to Ekeberg,
being no less than 4.842.

It is insoluble in water; yet it is capable of retaining
a great proportion of that liquid, as is the case with
alumina. Klaproth ascertained, that one hundred parts
of yttria precipitated from muriatic acid by ammonia,
and dried in a low temperature, lose thirty-one parts,
or almost a third of their weight, when heated to red-
ness in a crucible. Now this last consists of pure water
alone.

It is not soluble in pure alkalies; but it dissolves rea-
dily in carbonat of ammonia, and in all the other alka-
line carbonats. It combines with acids, and forms with
them salts which have a sweet taste, and at the same
time a certain degree of austerity. Some of these salts
have a red colour. Yttria is the only earthy body
known which has the property of forming coloured salts
with acids.

Yttria is not altered by light, nor is it likely that it

combines with oxygen. From the experiments of Kla-
proth, it does not appear to combine readily with sul-
phur; nor is it likely that it unites with any of the other
simple combustibles.

We may take it for granted that it is not affected by
azote; but it combines with muriatic acid, and forms a
salt not capable of crystallizing. Its action on the me-
tals and metallic oxides is unknown.
YTTROTANTALITE, a mineral found in the same

place with gadolinite. It is in small kidney-form masses
of the size of a hazel-nut. Fracture granular, iron-

grey, and of a metallic lustre. Hardness inconsiderable.

May be scratched with a knife, and gives a grey-co-
loured powder. Not magnetic. Specific gravity 5.130.

It is composed of the oxides of tantalium and iron united

to yttria.

YUCCA, Adam's needle, a genus of plants of the

class hexandria and order monogynia. The corolla is

campanulate and patent, there is no style, the capsule is

trilocular. There are four species, none of which are
natives of Britain. All of them are exceedingly curious
in their growth, and are therefore much cultivated in

gardens. The Indians make a kind of bread from the
roots of this plant.

Y
rUNX, in zoology, a genus of birds of the order

piece. The bill is short, roundish, and pointed; the, nos-
trils concave and naked: the tongue very long and cy-
lindrir; there are two fore ami two hind Claws. There
is only one species, the torquilla, wry-neck, which is a
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native of Europe, Asia, and Africa, and is often seen in

Britain. It is ash-coloured above, witli light Mack and

brown strokes; beneath light-brown, with black spots;

tail ash-colour, with four Mack bars; weight 1 oz. iridea

hazel; length seven inches; migrates.

Z.

Z the twenty-sixth and last letter of our alphabet.

? In abbreviations this letter formerly stood as a

mark for several sorts of weights; sometimes it signified

an ounce and a half, and very frequently it stood for

half an ounce; sometimes for the -eighth part of an ounce,

or a dram troy weight; and it has in earlier times been

used to express the third part of an ounce, or eight scru-

ples. ZZ were used by some of the ancient physicians

to express myrrh, and at present they are often used to

signify zinziber, or ginger.

ZAFFRE, is the oxide of cobalt, emproyed for pain-

ting pottery-ware and cobalt of a blue colour. See

COBALT.
ZAMIA, a genus of the natural order of palmar. The

ament. is shobile shaped, scales with pollen underneath;

fem. ament. shobile-shaped with scales at each margin;

berry solitary. There are five species.

ZANN1CHELLIA, horned pond -weed, a genus of

the moncecia monandria class of plains, the mate flower

of which consists only of a single stamen; it has neither

calyx nor corolla. In the female flower the calyx is com-

posed of a single leaf: there is no corolla; the germina

are about four; the seeds, which are oblong and acumi-

nated on both sides, are as many. There is one species.

ZANON IA, the name of a genus of plants of the or-

der dicecia, and class pentandria. The characters are

these: it produces separate male and female flowers; in

the male flower the cup is a perianthium, composed of

three leaves of an oval figure, expanding every way, and

shorter than the flower; the flower is monopetalous, but

divided into five segments, and has an open mouth; the

segments are jagged, and are equal in size, and bend

backwards; the stamina are five filaments of the length

of the cup, standing open at their end, and terminated

by simple apices; the female flowers grow on separate

plants, and have the cup and flower the same as in the

male, only that the cup stands upon the germen of the

pistil; this germen is oblong, and from it are propagat-

ed three reflex conic styles; the stigmata are bitid and

curled; the fruit is a long and very large berry, trun-

cated at the end, and very small at the base: it contains

three cells, and has a curled suture near the apex; the

seeds are two, they are of an oblong figure and flat.

There is one species, the indica.

ZEA, Indian corn, a genus of plants of the class mo-

noecia, order triandria. The male flowers are placed on

distinct spikes; the calyx is a biflorous, beardless glume;

the corolla is a beardless glume; the female calyx is a

bivalve glume, as is the corolla. There is one filiform,

pendulous style; the seeds are solitary and buried in an

oblong receptacle. There is only one species, the Mays, or

maize. The Indians in New England, and many other

parts of America, had no other vegetable but maize or

Indian corn for making their bread. They call it wea-

chin; and in the United States of America there is much

of the bread of the country mr.de of this grain, nntoTttie

European corn. In Italy, Germany, Spain ami Portu-

gal, maize constitutes a great part of the food ofttie poor
inhabitants.

The ear of the maize, yields a much greater quantity

of grain than any of our corn-ears. There are common-
ly about eight rows of grain in the ear, often more, il'tho

ground is good. Each of these rows contains at least

thirty grains, and each of these giv«\s much more flour

than a grain of any of our corn. The grains are usu-

ally either white or yellowish; but sometimes they are

red, blucish, greenish, or olive-coloured, and sometimes

striped and variegated. This sort of grain, though so

essentially necessary to the natives of the place, is yet

liable to many accidents. It docs not ripen till the end

of September; so that the rains often fall heavy upon it

while on the stalk, and birds in general peck it when it

is soft and unripe. Nature has. to defend it from these

accidents, covered it with a thick husk, which keeps off

slight rains very well; but the birds, if not frightened

away, often cat through it, and devour a great quantity

of the grain.

ZEBRA. See Fruits.
ZENITH, in astronomy, the vertical point; or a point

in t lie heavens directly over our heads.

ZEOLITE. This stone was first described by

Cronstedt in the Stockholm Transactions for 1756. It

is sometimes found amorphous and crystallized. The
primitive form of its crystal is a rectangular prism,

whose bases are squares. The most common variety is

a long four-sided prism, terminated by low four-sided

pyramids.
Its texture is striated or fibrous. Its lustre is silky.

Refracts double. Absorbs water. Specific gravity 2,

0833. Colour white, often with a shade of red or yel-

low. When heated it becomes electric like the tourma-

line. Before the blow-pipe it froths, emits a phosphore-

scent light, and melts into a white semi-transparent ena-

mel, too soft to cut glass, and soluble in acids. In acids

it dissolves slowly and partially without offervescenee;

and at last, unless the quantity of liquid is too great, it

is converted into a jelly. A specimen of zeolite, ana-

lysed by Vauquelin, contained

53.00 silica

27.00 alumina
9.46 lime

10.00 water

99.46.

ZEUS, in ichthyology, a genus of fishes of the order

of thoracici. The head is compressed and declines, the

upper lip being vaulted over by a transverse membrane;

the tongue is subulated; there are sewn rays in the gilL-

membrane; and the body is compressed. The species are

eight; of which the most remarkable is the faber or
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dorcc. It is of a hideous form; its bod) is oval, end

greatly compressed on the sides; the head large; tuc

snout vastly projecting; the mouth very wide; the teeth

very small; the eves great, the irides yellow; the lateral

line oddly distorted, sinking at each end, and rising neap

the back in. the middle: beneath it on each side is a round

black spot. The (nil is round at the end, and consists

of 8fteen yellow rays. The colour of the sides is olive,

varied with light blue and white, and while living is very

resplendent, and as if gilt; lor which reason it is called

the doree. The largest fish we have heard of weighed

twelve pounds. See Plate CXXXV11I. Nat. Hist. tig.

421.

ZIERIA, a genus of plants of the class and order te-

triandriamnnog) uia. The cal. is four-parted; petals four;

styles simple; cap. four; seeds ariiled. There is one

species, not. deserving notice.

ZINC. The ancients were acquainted with a mine-

ral to which they give the name of cadmia, from Cad-

mus, who first taught the Greeks to use if. They knew
that when melted v\ith copper it formed brass: and that

when burnt, a white spongv kind of ashes was volatiliz-

ed, which they used in medicine. This mineral contained

a good deal of zinc; and yet there is no proof remaining

that the ancients were acquainted with that metal. The
word zinc first occurs in the writings of Paracelsus, who
died in 1541. He informs us very gravely, that it is a

metal, and not a metal, and that it consists chiefly of the

ashes of copper. This metal has also been called spel-

ter.

Zinc has never been found in Europe in a state of pu-

rity, and it was long before a method was discovered of

extracting it from its ore. Henkel pointed out one in

17£1: Von Swab obtained it by distillation in 1742: and

Margraf published a process in the Berlin Memoirs in

1746.

Zinc is of a brilliant white colour, with a shade of

blue, and is composed of a number of thin plates adher-

ing together. When this metal is rubbed for some time

between the fingers, they acquire a peculiar taste, and
emit a very perceptible smell. Its hardness is six and
a half. When nibbed upon the lingers it tinges them of

a Mack colour. Its specific gravity, after it has been

melted, is 6.861; after it has been compressed 7.1908;

so that its density is increased l-20th

This metal forms in a manner the limit between the

brittle and the malleable metals. Its malleability is by
no means to be compared with that of some of the me-
tals; \et it is not brittle, like others. When struck with
a hammer, it dies not break, but yields and becomes
somewhat Batter; and by a cautious and equal pressure,
if iiiiii be reduced to pretty thin plates, which are sup-
ple and elastic, but cannot he folded without breaking.
This property of zinc was first ascertained by Mr. Sage.
When heated to about 400°, it becomes so brittle, that

it may be reduced to powder in a mortar.

It is not ductile. Its tenacity has not been ascertained.

^ hen heated to the temperature of about 700°, it melts;

and if the heat is increased, it evaporates, and may be

easily distilled over in (lose vessels. V. hen allowed to

cool slowly, it crystallises in small bundles of quadran-
gular prisms, disposed in all directions, if they are ex-

posed tj the air while hot, they assume a blue changeable
colour.

When exposed to the air, its lustre is soon tarnished,
but it scarcely undergoes any other change. When kept
under water its surface soon becomes black, the water is

slowly decomposed, hydrogen gas is emitted, and the
oxygen combines with the metal. If the heat is increased,
the decomposition goes on more rapidly; and if the steam
of water is made to pass over zinc at a very high tem-
perature, it is decomposed so rapidly, that vevy violent

detonations take place.

>> hen zinc is kept melted in an open vessel, its sur-
face is soon covered with a grey-coloured pellicle, incon-
sequence of its combination with oxygen. When this pel-

licle is removed, another soon succeeds it; and in this

manner may the whole of the zinc be oxidated. When
these pellicles arc heated and agitated in an open vessel,

they soon assume the form of a grey powder, often having
a shade ol yellow. The powder has been called the grey
oxide of zinc. When zinc is raised to a very strong red
heat in an open vessel, it takes lire, and burns with a bril-

liant white Uamc, and at the same time emits a vast quan-
tity of very light while flakes. These are merely an ox-
ide of zinc. This oxide was well known to the ancients.

Dioseorides describes the method of preparing it. The
ancients called it pompholyx; the early chemists gaveit^
the name of nihil album, lana philosophica, and flowers
of zinc. Dioseorides compares it to wool.

Two different oxides of zinc are at present known.
The peroxide, or white oxide of zinc, is the oxide

usually formed in the different processes to which the
metal is subjected. We are indebted to Mr. Proust for
an exact analysis of this oxide and its combinations. It
is composed of eighty parts of zinc and twenty of oxy-
gen. It may be formed not only by burning zinc, hut
also by dissolving it in diluted sulphuric or nitric acid,
and precipitating it by potass. This oxide is used as a
paint; but its colour must be perfectly white. When zinc
happens to contain a little iron, which is often the case
vvitii the zinc of commerce, the oxide obtained has a tinge
of yellow, because it is mixed with a little yellow oxide
of iron.

The protoxide, or zinc combined with a minimum of
oxygen, is obtained by exposing the peroxide to a strong
heal in an earthenware, retort or covered crucible. From
the experiments of Dcsormes and Clement, it appears
that by this process zinc ioses a portion of its oxygen,
and assumes a yellow ((dour. According to the analysis
ol tiiese chemists, the protoxide of zinc is composed of
eighty-eight parts of zinc and twelve parts of oxygen.
Tne reduction of the oxides of zinc is an operation of
difficulty, in consequence of the strong affinity which ex-
ists between Bine and ox \ gen. It must be mixed with
charcoal, and exposed to a strong* heat in vessels which
screen it from the contact of ihe external air.

Most of the simple combustibles combine with zinc.
Hydrogen gas dissolves a little of it in certain si' na-

tions. It is usual to procure hydrogen gas by dissolving
zinc in diluted sulphuric a( id. The gas thus obtained is

as pure as any which can be procured. It carries a;

with it however a little sine to solution; but it i

it again upon the sides of the glass jars, and on the s n -

face ot the water over which u stands. This £as, it wo
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believe the French chemists, contains often a little car-

bureted hydrogen gas; a proof that zinc frequently con-

tains carbon. SVhen this metal is dissolved in sulphuric

acid, it deposits a black insoluble powder, which the

French chemists found to be carburet of iron. It is un-

certain whether it is carburet, or carbon combined with
zinc, which gives occasion to the production of the car-

bureted hydrogen gas.

It is believed at present that sulphur does not combine
with zinc in the metallic state; because no attempt to

form the combination artificially has succeeded. Sulphur
unites with the oxide of zinc when melted along with it

in a crucible. This was first discovered by Dehnc in

1781. The experiment was afterwards repeated by Mor-
veau. The sulphureted oxide of zinc is of a dark-brown
colour, and brittle. It exists native in great abundance,
and is known by the name of blende. Mr. Proust, how-
ever, has announced it as his opinion, that blende is a

sulphuret of zinc, or a compound of sulphur and zinc in

the metallic state.

Zinc may be combined with phosphorus, by dropping
small bits of phosphorus into it while in a state of fusion.

Pelletier, to whom we are indebted for the experiment.,

added also a little resin, to prevent the oxidation of the

zinc. Phosphuret of zinc is of a white colour, and me-
tallic splendour, but resembles lead more than zinc. It

is somewhat malleable. When hammered or filed, it

emits the odour of phophorus. When exposed to a strong

heat, it burns like zinc.

Phosphorus combines also with the oxide of zinc;, a

compound which Margraf had obtained during his ex-

periments on phosphorus. When twelve parts of oxide of

zinc, twelve parts of phosphoric glass, and two parts of

charcoal-powder, are distilled in an earthenware retort,

and a strong heat applied, a metallic substance sublimes

of a silver-white colour, which when bro-lfen has a vitre-

ous appearance. This, according to Pelletier, is phos-

phureted oxide of zinc. When heated by the blowpipe,

the phosphorus burns, and leaves behind a glass, trans-

parent while in fusion, but opaque after cooling.

Phosphureted oxide of zinc is obtained also when two

parts of zinc and one part of phosphorus are distilled in

an earthen retort. The products arc, t. Zinc; 2. Oxide

of zinc; 3. A red sublimate, which is phosphureted oxide

of zinc; 4. Needleform crystals of metallic brilliancy, and

a blucish colour. These also Pelletier considers as phos-

phureted oxide of zinc.

Zinc does not combine with azote. Muriatic acid rea-

dily converts it into an oxide.

Zinc combines with almost all the metals, and some of

its alloys are of great importance.

It may be united to gold in any proportion by fusion.

The alloy is the whiter and the more brittle, the greater

quantity of zinc it contains. An alloy, consisting of equal

parts of these metals, is very hard and white, receives a

fine polish, and does not tarnish readily. It has there-

fore been proposed by Mr. Malouin as very proper for

the specula of telescopes. One part of zinc is said to de-

stroy the ductility of 100 parts of gold.

Platinum combines very readily with zinc. The alloy

is brittle, pretty hard, very fusible, of a blucish white

colour, and not so clear as that of zinc.

The alloy of silver and ziuc is easily produced by f,j.

sion. It is brittle, and has not been applied to any" use.
Zinc may be combined with mercury, either b) tritu-

rating the two metals together, or by dropping mercury
into melted zinc. This amalgam is solid. It crystallises
when melted, and cooled slowly into lamellated hexago-
nal figures, with cavities between them. They are com-
posed of one part of zinc and two and a half of mercury.
It is used to rub on electrical machines, in order to ex-
cite electricity.

Zinc combines readily with copper, and forms one of
the most useful of all the metallic alloys. The metals are
usually combined together by stratifying plates of cop.
per and a native oxide of zinc combined with carbonh
acid, called calamine, and applying heat. When the

zinc does not exceed a fourth part of the copper, the
alloy is known by the name of brass. It is of a beauti-
ful yellow colour, more fusible than copper, and not so
apt to tarnish. It is malleable, and so ductile that it may
be drawn out into wire. Its density is greater than the
mean. It ought to be by calculation 7.6296, but it actu-

ally is 8.3958; so that its density is increased by about
l-10th. When the alloy contains three parts of zinc and
four of copper, it assumes a colour nearly the same with
gold, but it is not so malleable as brass. It is then called

pinchbeck, prince's metal, or prince Rupert's metal.

Brass was known, and very much valued, by the an-

cients. They used an ore of zinc to form it, which they
called cadmia. Dr. Watson has proved that it was to

brass that they gave the name of orichalcum. Their as
was copper, or rather bronze.

It is very difficult to form an alloy of iron and zinc.

Wallerius has shown that iron is capable of combining
with a small portion of zinc; and Malouin has shown
that zinc may be used instead of tin to cover iron plates-,

a proof that there is an affinity between the two metals.
Tin and zinc may be easily combined by fusion. The

alloy is much harder than zinc, and scarcely less duc-
tile. This alloy is often the principal ingredient in the*

compound called pewter.
The alloy of lead and zinc has been examined by

Wallerius, Gelert, Muschenbroeck, and Gmelin. This
last chemist succeeded in forming the alloy by fusion.

He put some suet into the mixture, and covered the era.
cible in order to prevent the evaporation of the zinc.

When the zinc exceeded the lead very much, the alloy

was malleable, and much harder than lead. A mixture
of two parts of zinc and one of lead formed an alloy

more ductile and harderthan the last. A mixture ofequal
parts of zinc and lead, formed an alloy differing little in

ductility and colour from lead; but it was h^cderand more
susceptible of polish, and much more sonorous. When
the mixture contained a smaller quantity of zinc, it still

approached nearer the ductility and colour of lead; but
it continued harder, more sonorous, and susceptible of

polish, till the proportions approached to 1 of zinc and
16 of lead, when the alloy differed from the last metal
only in being somewhat harder.

ZIjNNIA, a genus of plants of the class syngenesia,
order polygamia superflua; and in the natural system
arranged under the 49th order, composita. The recep-

tacle is paleaceous, the pappus consists of two erect

awns, the calyx is ovato-cylindrical and umbricatedjthe
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lays consist of five persisting entire florets. There arc

5 species, none of them natives of Britain.

ZIRCON. Tliis stone is brought from Ceylon, and

found also in France and Spain, and other parts of Eu-

rope. It is commonly crystallized. The primitive form

of its crystals is an octahedron, composed of two four-

sided pyramids applied base to base, whose sides are

isosceles triangles. The inclination of the sides of the

Bame pyramid to each other is 124° 12'; the inclination

of the sides of one pyramid to those of another 82° 50'.

The solid angle at the apex is 73° 44'. The varie-

ties of the crystalline forms of zircon amount to seven.

In some cases there is a four-sided prism interposed

between the pyramids of the primitive form; some-

times all the angles of this prism are wanting, and two

small triangular faces in place of each; sometimes the

crystals are dodecahedrons, composed of a flat four-

sided prism with hexagonal faces, terminated by four-

sided summits with rhomboidal faces; sometimes the edges

of this prism, sometimes the edges where the prism and

summit join, and sometimes both together, are wanting,

and we find small faces in their place. For an accurate

description and figure of these varieties, the reader is re-

ferred to Hauy.
The texture of zircon is foliated. Fracture imper-

fectly conchoidal. Causes a very great double refraction.

Specific gravity from 4.615 to 4.383. Colours various,

commonly reddish or yellowish; sometimes it is limpid.

Belore the blowpipe it loses its colour, but not its trans-

parency. With borax it melts into a transparent glass.

Infusible with fixed alkali and microcosmic salt.

1. The variety formerly called hyacinth is of a yel-

lowish-red colour, mixed with brown. Its surface is

smooth. Its lustre 3. Its transparency 3 to 4.

2. The variety formerly called jargon of Ceylon is

either grey, greenish, yellowish brovv*n, reddish brown,
or violet. It has little external lustre. It is sometimes
nearly opaque.

The first variety, according to the analysis of Vauque-
in, is composed of

64.5 zirconia

32.0 silica

2.0 oxide of iron

98.5

ZIZANIA, a genus of plants of the class moncecia,
order hexandria; and in the natural system arranged un-
der the 4th order, gramina. There is no male calyx;
the corolla is a bivalved beardless glume, intermixed with
the female flowers; there is no female calyx; the corolla
is an univalved, cuculated, and aristated glume; the style
is bipartite, and there is one seed covered with the plait-

ed corolla, There are 2 species; the aquatica and ter-
restris, none of which are natives of Britain.

ZODIAC. See Astronomy.
ZODIACAL//;'-///, a brightness sometimes observed

in the zodiac, resembling that of the galaxy, or milky
way. It appears a certain seasons, viz. towards the end
of winter and in spring after sun set, or before his rising
in autumn and beginning of winter, resembling the form
of a pyramid, lying lengthways with its axis along the
t,odiar, iti - b< ing placed obliquely with respect to
the hnriv.i : .'iii^ nh«*nnm«nnn wan first described and

It was afterwards

observed by Fatio, in 1684, 1685, and 1686; also by

Kirch and £iinmart,in 1688, 1689, 1691, I69^,;::sd 1694.

ZOi\.GA, ;i genus of plants of the class sjngenesia, and

order polygamia frustranea. The receptacle is bristly,"

the pappus cetaceous; the corullulse of the radius ligulat-

ed; the calyx imbricated. There is one species, the lep-

taurea.

ZONE, in geography and astronomy, a division of

the terraqueous globe, with respect to the different de-

gree of heat found in the different parts.

A zone is the fifth part of the surface of the earth, con-

tained between two parallels.

The zones are denominated torrid, frigid, and tempe-
rate.

The torrid zone is a band surrounding the terraque-

ous globe, and terminated by the two tropics. Its breadth

is 46° 58'. The equator, running through the middle of

it, divides it into two equal parts, each containing 23°

29'. The ancients imagined the torrid zone uninhabita-
ble.

The temperate zones are two bands, environing the
globe, and contained between the tropics and the polar
circles: the breadth of each is 43° 2 y

.

The frigid zones are segments of the surface of the

earth, terminated, one by the antarctic, and the other by
the arctic circle. The breadth of each is 46" 58'.

ZON1TIS, a genus of insects of the order coleoptera.

The generic character is, antenna? testaceous; feelers four,

filiform; jaw entire, longer than the feelers; lip emargin-
ate. There are eight species. fj,

ZOOLOGY, is that part of natural history which re-

lates to animals.

In order to abridge the study of zoology, many me-
thods of reducing animals to classes, genera, and species,

have been "iaivented: but as that of Linnaeus is undoubt-
edly the bc^Hkthe most extensive, and the most generally
adopted, we^TOl give a brief account of it.

Linnaeus divides the whole animal kingdom into six
classes. The characters of these six classes are taken
from ^he internal structure of animals, in the following
manner:

Class I. Mammalia, includes all animals that suckle
their young. The characters of this class are these: The
heart has tVvo ventricles and two auricles; the blood is

red and warm; and the animals belonging to it are vivi-

parous.

Class II. J&vth or binds. The characters are the same
with those of class I. excepting that the animals belong

ing to it are oviparous;

Class III. Ampjnhia, or amphibious animals. The
heart has but one ventricle and one auricle; the blood is

Ted and cold; and the animals belonging to this class have
the command of their lungs, so that the intervals between
inspiration and exspiration are in some measure volun-
tary.

Class IV. Pisces, or fishes. The heart has the same
structure, and the blood the same qualities, with those of
the amphibia; but the animals belonging to this class are
easily distinguished from the amphibia, by having no
such voluntary command of their lungs, and by having
externatobnWichise or gill«.

Class V. Jnsecta, or insects. The heart has one ven-
tricle, but no aiiricle.tuc blood is cold and white; and the

U D •
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Sec Inanimals arc furnished \% i t U antennae or feelers.

SECT.
Class VI. l

r
cnncs, or worms. The characters are

the same with those of class V. only the animals have no
antennae, and arc furnished with tentacula.

The first class, Mammalia, is subdivided into seven
orders; the characters which are taken from the numher,
Structure, and situation of the teeth.

Older I. The primates have four incisores, or fore

teeth, in each jaw, and one dog-tooth, N. B. By one dog-
tooth, Linnseus means one on each side of the fore-teeth

in both jaws. This order includes four genera, viz. ho-

mo, simia, lemur, vespertilio.

Order II. The hruta have no fore teeth in either jaw.
This order includes seven genera, viz. rhinoceros, ele-

phas, trichechus, bradypus, myrmecophaga, manis, da-

sypus.

Order III. The ferse have, for the most part, six co-

nical fore-teeth in each jaw. This order includes ten

genera, viz. phoca, canis, felis, viverra, must el a, ursus,

didelphis, talpa, sorex, erinaceus.

Order IV. The glires have two fore-teeth in each

jaw, and no dog-teeth. This order includes ten genera,

viz. hystrix, lepus, castor, mus, sciurus, myoxus, cavia,

arotomys, dypus, hyrox.
Order V. The pecora have no fore-teeth in the up-

per jaw, but six or eight in the under jaw. This order

includes eight^enera. viz. camclus, moschus, giraffa,

cervus, anjiopc, capra, ovis, bos.

Order ASL The belluge have obtuse ftuj^teeth in each

jaw. This \>rder includes four gcj^er-aj^Pz! equus, hip-

popotamus, sus, tapir.

Order VII. The cete, or whale kind, have no unifor

character in their teeth, being very differentia- the di

ent genera; but are sufficiently distinguisJM from^The

other orders of mammalia, by living in thjScan, Imving

pectoral fins, and a fistula or spiraculuiljlffpon the head.

This order includes four g*enera, viz, monodon, balsena,

physeter, del phi n us.

The generic characters of the mammalia are, like those

of the orders, almost entirely taken from the teeth, ex

teeth. This order includes four species, viz. vulture,
falco, strix, lauius.

Order II. The picse have a convex, compressed bill,

resembling a knife. This order contains 23 genera, viz*
trochilus, certliia, upupa, glaucopis, buphaga, sitta, ori-*

olus, coracias, gracula, corvus, paradisea, ramphastos,
trogon, psittacus, crotophaga, picus, yunx, cuculus,
bucco, boceros, alccdo, mcrops, todus.

Order III. The anseres have a smooth bill, broadest
at the point, covered with a smooth skin, and furnished

with teeth: the tongue is fleshy; and thetoes are palmated
or webbed. This order includes 13 genera, viz. anus,

mergus, phaeton, piotus, rhyncops, diomedea, apteno-

dyta, alca, proccllana, pelecanus, larus, sterna, coljm-

bus.

Order IV. The grallse have a somewhat cylindrical

bill: the tail is short, and the thighs are naked. This
order contains 20 genera, viz. pheenicopterus, platalea,

palamedea, mycteria, tantalus, ardea, corrira, rccur-

virosira, scolopax, tringa, fullica, parra, rallus, vagina-

lis, psophia, cancroma, scopus, glareola, luematopus,

charadrius.

Order V. The gallinse have a convex bill; the supe-

rior mandible is vaulted over the inferior: the nostrils

are half covered with a convex cartilaginous membrane:
and the feet are divided, but connected, at tlie inmost

joint. This order contains 10 genera, viz. struthio,

didus, pavo, meleagris, penelope, crax, phasianus, nuini-

da, tetrao.

Order VI. The passeres have a conical sharp point-

ed bill; and the nostrils are oval, wide, and naked.

This order contains* If genera, viz. loxia, colius, frin-

iila, phytotoma, emberiza, caprimulgus, hirundo, pipra,

turdus, ampelis, tanagra, mucicapa, parus, motacilla,

alauda, sturnus, columba.

The generic characters of this class are taken from
peculiarities in the bill, the nostrils, the tongue, the feet,

the feathers, the face, the figure of the body, &c.

The characters which serve to distinguish the species

are very various: for example, the colour of the parti-

cular feathers or parts of feathers; crests of feathers on

cepting the vespertilio, which, besides the character of the head, disposed in different manners; the colour of the

cere or wax; the colour of the feet; the shape and length

of the tail; the number, situation, &c. of the toes; the co-

lour and figure of the bill, &c.

The third class, Amphibia, is divided into two orders.

Order I. The reptiles have four feet, and breathe by

the mouth. This order contains four genera, viz. testudo,

draco, lacerta, rana.

Order II. The serpentes have no legs, and breathe

by the mouth. This order contains six genera, viz.

crotalus, boa, coluber, anguis, amphisbsna, csecilia.

The generic characters of this class arc taken from

unTunder' the' prVper name of the general figure of the body; from their having tails or

issary to say any thing further no tails; being covered with a shell, having teeth or no

teeth in the mouth; being furnished with Jungs; having

covered or naked bodies; from the number, situation,

and figure of the scuta and scales; from the number and

situation of the spiracula; from the situation of the

mouth, he. . ..

The specific characters are so very various, that it

the order derived from the teeth, has this fartdgrgg* mark,
that there is a membrane attached to thje|1j^jftppr sides,

by means of which the creature is enablewj|jpny: the h\ -

strix, whose body is covered with sharp spines: and 4Uie

vffie order of pecora, whose genera, besides the charac-

ter^ taken from the teeth, are 'distinguished into those

which have horns, those which' have no horns, and by
peculiarities in the horns themselves.

The specific characters are very' various, being taken

from any part of the body which possesses a peculiar

uniform mark of distinction. As examples of these

characters are to be fo

each genus, it is unnecessary to say any thing

concerning them in this place.

The second class, Jives, is subdivided into six orders;

the characters of which are taken chiefly from the struc-

ture of the bill.

Order I. The accipitres have a hooked bill, the su-

perior mandible, near tlie "base, beina: extmded on each

side beyond tlie inferior; and
se, being extmded on each 1 he specinc ciiaracieia «... ~ . •,

id in some itffafVd with would be superfluous to enumerate them.
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The fourth class, Pisces, is subdivided into six orders,

the chara< ters of which are taken from the situation of

the belly fins.

Ord' r [. The apodes have no belly fins. This order

contains eight genera, viz. murajna, gymnotus, triehia

-

vus, anarchichas, ammodytos, ophydiuin, stromateus,

xiphias, sternoptyx, leptocephalus.

Order II. The jugulares have the belly fins placed

before the pectoral fins. This order includes five genera,

viz. callionymus, uranoscopus, trachinus, gadus, blen*

nius, kurtus.

Order III. The thoracici have the belly fins placed

under the pectoral fins. This order comprehends nineteen

genera, viz. cepola, echeneis, coryphsena, gobius, cottus,

sc irphana, zeus, pleuronectes, rhsetodon, sparus, scarus,

labrus, sciaina, perca, .gasterostcus, scomber, centro-

gastea, mullus, trigla.

Order IV. The abdominales have the belly fins placed

behind the pectoral fins. This order contains sixteen

gemra, viz. cobitis, amia, silurus, teuthis, loricaria,

salm", fistularia, esox, elops, Argentina, atherina, mugil,

exocrsetus, polyhemus, clupea, cyprinus

Order V. The branchiostcgi have the gills destitute

of bon> rays. This order contains ten genera, viz. mor-

myrus, oatracion, tetrodon, diodon, syngnathus, pegasus,

centrisrus, balistes, cyclopterus, lophius.

Order VI. The chondropterygii have cartilaginous

gills. This order contains five genera, viz. accipenser,

chimsera, squalus, raia, ptromyzon.

The generic characters of this class are taken from

peculiarities in the head, the mouth, the teeth, the nostrils,

the rays in the membrane of the gills, the eyes, the ge-

neral figure of the body, the figure of the tail, the si-

tuation of the spiracula, &c.

The specific characters are taken from peculiarities in

all the parts above enumerated, and many others.

The fifth class, Tusecta, is subdivided into seven orders,

the characters of which are taken from the wings. See

the article Insect.

Order I. The coleoptera have four wings, the two

superior ones being crustaceous, and furnished with a

straight suture. This order comprehends forty-seven

genera, viz. scarabasus, lucanus, dermestes, melyris,

byrrluis, silpha, tritoma, hydrophilus, bister, pausus,

bostrichus, anthrenus, nitidula, coccinella, curculio,

brentus, attelabus, erodius, staphylinus, scaurus, zygia,

meloe, tenebrio, cassida, opatrum, mordella, chrysomela,

horia, apalus, manticora, pimelia, gyrinus, cucujus,

cryptocephalus, bruchus, ptinus, hispa, huprestis, neey-

dalis, lainpyris, cantharis, notoxus, elater, calopoe,

alurnus, carabus, lytta, serropalpns, cerambyx, leptura,

rhinomacer, zonitis, cicindela, dyticus, forficula.

Order II. The hemiptera have four wings, the two

superior ones being semicrustaceous and incumbent, i. e.

tin interior edges lie above one another. This order

includes fourteen genera, viz. blatta, pneumora, mantis,

gvllus. fulgora, cicada, notonecta, nepa, cimex, macro

-

cephalus, aphis, chermes, coccus, thrips.

Order III. The lepidoptera have four wings, all of

them imbricated with scales. This order contains three

genera, viz. papilio, sphinx, phalanx.

Order IV The ivuroptera bave four wings interwo-

Ten with veins, like a piece of uet work, and no sting in

ZOO,
the anus. This order includes seven genera, viz. libolla,

ephemera, hemerobius, myrmelion, phryganea, panorpa,

rophidia.

Order V. The hymenoptera have the same characters

with the former, only the anus is armed with a sting.

But this mark is peculiar to the females and neuters; for

the males have no sting. This order comprehends fifteen

genera, viz. cynips, tentredo* sirez, ichneumon, sphex,

scolia, thynnus, leucospis, tiphia, chalcis, chrysis, vespa,

apis, formica, mutilia.

Order VI. The diptera have two wings, and two cla-

vated halteres or balances behind each wing. This order

contains twelve genera, viz, diopsis, tipula, inusca, ta-

banus, empis, conops, oestus, asilus, stomoxys, culex,

bombylius. hippobosca.

Order VII. The aptera have no wings. This order

contains fifteen species, viz. lepisma, podura, termes,

pediculus, pulex, acarus, hydrachna, aranca, plialan-

gium, scorpio, cancer, monoculus, oniscus, scolopendra,

julus.

The sixth class, Vermes, is divided into five orders.

Order 1. The intestina are the most simple animals,

being perfectly naked, and without limbs of any kind.

This order contains twenty-one genera, viz. ascaris.

trichocephalus, uncinaria, tilaria, scolex, ligula, lingua-

tula, strongylus, echinorhynchus, hjeruca, cucullanus,

caryophyllseus, fasciota, taenia, furia, myxine, gordius,

hirudo, lumbricus, sipunculus, planaria.

Order II. The mollusca are likewise simple naked
animals, without any shell; but they are brachiated, or
furnished with a kind of limbs. This order comprehends
thirty-one genera, viz. actinia, clava, mammaria, pedi-

cellaria, ascidia, salpa, dagysa, pterotrachea, limax,

aplysia, doris, tethys, holothuria, tercbella, triton, sepia,

clio, lobaria, lcrnsea, scvllsea, glaucus, ahprodita, am
phitrite, spio, nereis, nais, physsophora, medusa, lucer-

naria, asterias, echinus.

Order III. The testacca have the same characters
with those of order II. but are covered with a shell.

This order includes 36 genera, viz. chiton, lepas, pho-
las, mya, solen, tcllina, cardium, mactra, donax, venus,
spondylus, chama, area, ostrea, auomia, mytil us, pinna,
argonauta, nautilus, conns, cyprsea, bulla, voluta, buc-
cinum, strombus, murex, trochus, turbo, helix, nerita,

haliotis, patella, dentalium, serpula, teredo, sabella.

Order IV. The zoophyta, are compound animals,
furnished with a kind of flowers, and having a vegetating
root and stem. This order contains 15 genera, viz. tu-

bipora, madrepora, raiilepora, cellepora, isis, antipathos,
gorgonia, alcyonium, spongia, (lustra, tubularia, cor-

ralina, sertularia, pennatula, hydra.
Order V. The infusoria consists of very small simple

animals. This order contains 15 genera, viz. brachin
vorticella, tiichoda, cercaria, leucopera, gonium, colpo-

da, Paramecium, cyclidium, bursaria, vibrio, enchelis,
bacillaria, volvox, monas.

For more particular information concerning tl

ral branches and subjects of zoology, the reader may
consult tiie various articles above referred to, and lie

will find most of the genera described in their order in
the alphabet.

ZOOPHYTE, in natural history, the 4th order of the
class of vejjm.es. See Zooluoi.
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ZOSTERA, agenus of plants oFtlieclasB gynandria,

Order polyandria; and in the natural system arranged
under the second order, piperita. The spadix is linear

and fertile only on one side; there is no calyx nor corol-

ra; the stamina are alternate; the seeds solitary and al-

ternate. There is one species.

ZWJNGERA, a genus of the class and order of plants

decandria monogynia. The calyx is five-parted; petals

five: capsules five. There is one species, the amasa, re-

sembling quassia, a shruh of Guiana,
ZYG^ENA. See Sqjjahjs.

2YGIA, a genus of insects of the order coleoptera. The
generic character is, antenna? moniliform: feelers equal,
filiform; lip elongated, membranaceous: jaw one-toothed.
ZYGOPHYLLUM, bean-caper, a genus of plants of

the class of decandria and order monogynia, and the
natural system arranged under the 14th order, gniinnles.
The calyx is five-leaved; petals five; nectaiium ten-
leaved, covering the germ; capsules five-celled. There
are 14 species, partly shrubby and partly herbaceous
plants, all natives of warm climates, though some of(h< m
are hardy enough to endure the open air in this country.

FINIS.
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Natural History
Navigation -

Miscellanies

Observatory, &c.

Optics

Optics

Optics

Immediately before

Sig. 96

98

100

105

108

l (

9

}
113

VOLUME III.

XCIX.
c.
CI.

en.
cm.
CIV.
cv.
CVI.
CVII.
CVI II.

CIX.
ex.
CXI.
CXII.
CXI1I.
CXIV.
cxv.
CXVI.
CXVII.
CXVIII.
CXIX.

Organ
Natural History -

Natural History -

Paper Mill

Pedometer r

Perspective

Natural History -

Natural History -

Perambulator
Planetarium
Pneumatics
Pneumatics
Presses

Miscellanies

Projectiles -

Pumps
Quadrants -

Rifle, &c. -

Natural History -

Ships

Ships -

Immediately before

Sig. 2
}

}

}

8

9

12
14

15
23
24
25

28

34
35
36
39
42
52
58

64

cxx.
CXXI.
CXXII.
CXXIII.
CXX IV.

exxv.
CXXVI.
CXXV1I.
CXXVI1I.
CXXIX.
exxx.
CXXXI.
CXXXII.
CXXXI II.

CXXXIV.
exxxv.
CXXXVI.
CXXXVII.
CXXXVIII.
CXXXIX.

Shipbuilding

Natural History -

Natural History -

Statuary

Stenography
Saw and Sugar-Mill
Miscellanies

Surgery
Surgery
Surgery
Surveying -

Surveying -

Natural History -

Watch- Work ' -

Windmill
Miscellanies

Natural History -

Natural History -

Natural History -

Bridges

m mediately before

Sig. 65

70

71

74

75

77

82

106

;> no

: }
112



SUBSCRIBERS' NAMES.

A.

Thomas Acheson,

Benjamin Albertson,

J. B. Alexander,

N. S. Allison,

A. A. Anderson,

Hugh Anderson,

John Anderson, m. d.

Thomas Armstrong,

James Ashbrook,

John S. Atlee,

James Ashman.
B.

William Baily, jr.

William Baird,

James H. Baker,

N. & G. Baker,

Samuel Baker,

William Bakewell,

Samuel Baldwin,

Lewis Baldwin,

Charles N. Bancker,

James Barrington,

Edmund Bell,

John Bennett,

William J. Brrryman,
John R. M. Bicking,

John IJiims,

John Bioren,

George Bird,

John Blair,

Thomas Blodget,

Jacob Bonnet,

Andrew Bowman, M. d.

Thomas Bowman,
Alexander Boyd,
John Boy<U
Christian Brcnneman,
.1 Dies Brcnneman,
Benjamin Brewbacher,
Enos Bronson,

David Brown,
.1 B< |»h Blown,
John Brumfield,

Thomas R. Buchanan,
Amos Bullock.

C.

Peter Cavcrly,

PEWSFLVANM.

Alexander Calhoun,
John Calhoun,
Armstrong Campbell,

James Campbell, jun.

Moses Canon,
Samuel Cantor,
John G. Capp,
Albert Carlisle,

Isaac Carpenter,

Robert & William Carr,

J. Carret,

Henry Charles,

William Charles,

William Childs,

Edward Clark,

George Clymer,
Samuel H. Cogill,

Joseph Cook,
Lemuel Cooley,

Ezra Cope,
Britain Corlies,

John Cunningham.
D.

John Dainty,
Benedict Darlington,

Samuel Davidson,

George W. Davis,

James Davis,

Nicholas Day,
Sarah Dennis,

Samuel Denniston,

David Dewees,

Joseph C. Deyamor,
Humphrey Dillon,

Alexander Dobbin,

James Dobbin,

Hunt Downing,
R. Downing 6c Son,

Charles A. Dross,

Joseph L. Dubois,

Thomas Dugdalc,

James Duncan,
James 6c Joseph Dunlap.

E.
Samuel Emleu, m. d.

Edward Earle,

John Edwards,
David Elsworth,

J. Ehrenzeller,

Isaac Esler,

J. Eichelberger,

Jesse Evans.
F.

Augustine Fagan,
Fennel 6c Tiller,

William Ferree,

George Fisler,

John Fitzhue,

Joseph Ford,

John Forsythe,

Joseph Fortesque,

A. F. Foster.

G.
Jonathan Gause,
James Gawthrop.
Lewis B. Gebhardy
Joshua Gibbons,

Mrs. Gilliatt,

Thomas Gilpin,

Charles Gobert,

Robert Gordon,
H.

George Haines,

John Hall,

William Harkins,

Eli Harvey,
Stephen Haughton,
Robert Hayes,
Dennis Heartt,

John Henderson,
John A. Henderson,
James Henry,
Joseph M. Heppard,
Henry Herberger,
John Hoff,

Jabcz Hoopes,
John Hopkins,
John A. Hopkins,
Edward William Hoskins,

Joseph Hoskins,
Samuel Houston, M. n.

George Howarth,
Jacob Hughs,
John Hughs,
Joshua Hunt,
David Hunter,



SUBSCRIBERS NAMES.

.Tames Hutton.

I.

John Ingram.
J.

Israel Jackson,
Thomas Jackson,

Thomas C. James, m. b.

Michael Janney,
Benjamiti Jefferis,

Charity Jefferis,

George Johnson,
Henry Johnson,
Jonathan Johnson,
George Jones,

John Jones,
Lewis Jones.

K.
John Kaoffman,
Francis Kearney,
James Kelly,

James Kennedy,
James Kent,
Kerns & Buchanan,
Joshua Kimber,
Christian Keesey,
Jacob Kirk,
John Kneass,
William Kneass,
Christopher Kreeble.

L.
Samuel Ladd,
James Lane,
Ralph Lashell,

Joseph Leedom, m. b,

George Lewis,
William D. Lewis,

James Line haw,

A. Lincoln,

Andrew Lindsay,
William Linton,

John- Livergood,

M. Lopez.
M.

David Maris,
Henry Malcolm, m. b.

Philip S. Markley,
Rolph C. Marsh,
Humphrey Marshall,

John Mathiott,

Thomas J. Matthews,
William M'CIean,
Joseph M'Clellan,

Ralph M'Clintock,
John M* Cloud,

James A. M'Creary,
Charles M'Dowell,
J. F. M'Farland,
J. B. M'Pherson,
Jesse Mercer,
Jacob Meyer,
David Middlekauff,

Jacob Miller,

James H. Miller, m. b.

Thomas D. Mitchel, m. b.

Alexander Mode,
James Monell,

Thomas Montgomery,
John Morrison,
Paul Morrow,
Charles Mowry,
F. A. Muhlenburg.

N.
Thomas Natts,

William Newlin,
Francis North,
Owen Nulley,

Thomas Nuttell.

O.
James R. Ogden,
William Orbeson,
Benjamin Owen,
John Owen.

P.
Joseph Painter,

Page & Holliugshead,

R. H. Perry,

Goodman & Pigot,

Page & Haines,
Enos Painter,

John Painter,

Everett G. Passmore>
William Patton,

Charles Peirce,

Cyrus Peirce,

Jonathan Peirce,

Joshua Peirce,

Simon Pennock,
John Perviance,

Aaron Philips,

Jacob Plocher,

N. S. Prentiss,

Philip Price,

Philip Price, jun.

Richard Pryor,

Aaron Putnam.
R.

Sarauel M. Read,
Shepard A. Reeve,

J. B. Reynolds,
William Reynolds,

Samuel Richards, S. S.

Caleb Richardson,

James Riddle,

Samuel Riddle,

Joshua Ring,

Walter Rite,

Joseph Roberts, jun.

Septimus Roberts,

William Robinson>

Samuel Robinson,
Benjamin Rogers,

Benjamin F. Rose*

William Rovoudt,
Alexander Russell,

James M. Russell.

S.

William S. Sample,

William Savage,

Schreincr & Davis,

Christian Schrack,

Conrad Seyfert,

Joseph II. Seymore,
Samuel Seymore,
Jacob Sharpless,

Townsend Sharpless,

Joseph P. Sharpless,

Lawrence Sink,

Amos II. Slay maker,

Henry Slaymaker,

Hazael Smith,

Walter Smith,

William K. Smith,

Micajali Speakman,
Frederick Starman,
William Staughton,

William Stay,

Thomas Stewart.

T.
Levi Taylor,

Benjamin Tanner,
Henry S. Tanner,
William B. Tappan,
Isaac P. Taylor,
Hazael Thomas,
Cornelius Tiebout,

Cornelius Tiers,

Eusebius Townsend,
B. S. Tyler, m. d.

U.
John Underwood.

V.
Sarah Vickcrs,

Abraham Vanhoy, M. d.

J. W. Vanlier,

William Vanlier,

James Vass,
William Vickary.

W.
William Watson, m. d.

William Woodruff,
Henry Wales,
Daniel Walton, jun.

Jehu Ward,
John G. Warnick,
Roger Wat kins,

Stephen Webb,
John W ells,

David West,
Robert Williams.

Y.

Joseph Yeagcr,

James M. Young.



SUBSCRIBERS' NAMES.

A'EfV-JERSEF.
A.

Jedcdiah Allen,

Eli Ayres, m. d.

B.

John Baxter,

Joseph M. Bispham,
Samuel Brown,
Edmund Brewster,

Benjamin Burrougli.

C.
James B. Caldwell,

William Carpenter,

Benjamin Chew,
Joseph Churchman,
Samuel Clement,

Edward Z. Collins,

Joseph Collins,

Josiah Collins,

Samuel Cooley,

Isaac M. Cooper,
William Cooper, jun.

Thomas S. Copperthwait,
Samuel Cresson.

D.
John M. Davis,

Joseph Davis,

Benjamin Dugdale.
E.

Samuel Eastlack,

William Edgar,
Joseph Engle,
Jeremiah J. Erwin.

F.
Michael C. Fisher,
Enoch M. Forman,
John F. Forman,
Charles French.

G.
John Gill.

H.
John Haines,
Samuel Harris, m. d.

Bowman Hendey, m. d.
James H inch in an,

Edmund J. Hollinshead,
George Hollinshead,
Hollinshead & Bispham,
.lames Hopkins,
William E. Hopkins,
Francis Hover,
Joshua Howell.

J.

Jonathan Johnson,
Charles Jones.

L.
Richard M. Langdon,
Thomas Lawrence,
Zacheus Logan.

M.
Jaroh K. Mead,
William M'Gill, m. d.

Joseph Mickle,
ol. in. 114

Samuel Mickle,

Edward Middleton.
N.

Samuel Nicholson.

P.

Elijah Porch.

R.
Thomas Redman, jun.

David Reeve,
John Reeve,
John Roberts,

Thomas Rowand.
S.

Thomas Saunders,
Charles Seely,

Daniel Shepherd,
Freedom L. Shinn,
Hehekiah Shivers,

Thomas Sinickson,

Samuel H. Slingluff,

James Sloan,

James Smith,
Jesse Smith,
Richard Snowden,
Isaac Stevens,

John Stratton,

Joseph Sweat.
W.

Benjamin Wilkins,
Hampton Williams,
Walter Wood,
James Woods.

DELAWARE.
A.

John Adams,
Peter F. Alrich,

Samuel Alrich,

Samuel Askew.
B.

Joseph Bailey,

John Bemis,
Jesse Betts,

John Bird,
James Bradford,
Moses Bradford,
Bishop Brattan,
John Brinkle,

Isaac Bryan,
William B urges,

Daniel Byrnes.
C.

John D. Carter,
Peter Caverly,
Richard E. Cochran,
Simeon Craunsten,
James Crawford,
John Cummings.

b.
Charles Dalmas,
Jacob Derrickson,

Alexander Diaper,

John Davis,
E. J. Du Pont,

Victor Du Pont.

E.
Abram Egbert.

G.
Jesse Gause,
Abram Gest,

Lawrence Greatrake.

H.
Leonard Hall,

Joel Hallovvay,

Samuel Harker,
Nuel Haslet,

Thomas G. Heald,
William Hemphill,
William Hilleman,
George Hodgson,
Eli Hollingsworth,

J.

Peter Jaquette.

L.
Thomas Lea,
Thomas Lea, jr.

Jeremiah Lewderi,
Evan Lewis,
Elijah Lincoln.

M.
Edward Marshall,
Elizabeth Massey,
Thomas M'Dowell,
Hugh M'Fea,
Mordecai M'Kenney,
Wm. M'Kcnzie,
Eli Mendenhall,
George R. Mossey.

N.
Newcastle Library,
Thomas Newton,
Thomas R. Nixon.

P.

Ashbury S. Penington,
James Phelps,

Aaron Poulson,
George Piatt.

R.
Thomas Reid, m. d.

William Reynolds, if, d
Moses Rice,

Wm. Riley,

Jehu Robiuson,

Cesar A. Rodney,
Jonathan Rogers,
James Ross,

John Rumsey.
S.

George Simmons,
William Simmons,
John Smith,
John M. Smith,
R. S. Smith,

John Stapler,

Isaac Stidham,



SUBSCRIBERS' NAMES.

John Swain.

T.
Charles Tatrm,
L. De Thier,
James Tilton, m. d.

W.
George, Wade,
Jesse \Talraven,
Jolin Warner,
Tliomas Warrington,
Benjamin Webb,
Zenas Wei's,

Silvester Welsh,
Nicholas R. White,
N. G. Williamson,
Oliver Wilson.

MARFLAND.

A.
Henry Adams,
D. Agnew,
John Agnew,
William Alexander,
Hugh Allen,

Owen Allen,

F. L. R. Amelung,
Robert L. Annan, m. d.

Thomas Appleby,
Robert H. Archer.

B.
Robert Bailey,

Baltimore Library Company,
John T. Barber,
Samuel Baker, m. d.

Mather & Baugher,
William Van Baun,
G. Bear,

J. Bear, m. d.

Zebulon Beaston,
Samuel Bedant,
James Bellengsber,

John Bernaben,

J. Berge,
John N. Black,
Francis Blackwell,

Alexander L. Boggs,
Thomas W. Bondi
William Boyle,

Thomas J. Brice,

John Burkp,
Elisha De Butts, m. p.

Lewis Byerly.

C.
J'thn M. Cabe,
Bishop Carrol,

G. N. Causin,
Thomas Cazier,

R. M. Chase,

John Childs,

Simeon Churchill,

John D. Cisenhut,

Samuel Coale,

William S. Coale,
James A. Cole,

Julius Comte,
Jehu Corwine,
John Coulter, m. d.

D.
P. Davidson, m. d.

Elisha Davis,
Thomas Davis,
Thomas C. Delany,
George Dickehut,
J;»hn Dillehurt,

John A. Donn.
E.

John Ewing,
Eppes Ellery.

F.
John H. Ford,
James Foster,

Matthew French,
Philip R. J. Frieze,
Thomas Fullerton,

G.
John Gassoway,
Benj. German,
William Gibson, M. D.

John Golder,

Edward Griffith.

H.
Thomas Hadrick,
Conrad Hager,
John C. Hull,

Pliny Hamilton,
Frederick Hammer,
Alexander B. Hanna,
Peter Hardt,
Henry Hart,
John Has! am,
John Hayes,
James P. Heath,
U. S. Heath,
H. Hebert,

Frisby Henderson,
David Hoffman,
George Hoffman,
Morris Hoffman,
William Hollingsworth,
John Howser,
William L. Horton,
Beal Howard,
Henry Howard,
Joseph Hughes,
James Huston,
S. B. Hugo.

K.
James Irwin.

J.

J. B. Jannet,

S. Jennings,

John Johnson,
Joseph Johnson,
Fielder Israel,

K.
C!r/:stian Keener,
William Kilty,

John Kennedy,
John Knight.

L.

Anthony Law,
J. Lawrence,
Lobert Leech.

M.
John S. Maffitt,

A. E. Magruder,
George Mehon,
Alexander Mactier, jini.

Quincy Mainard,
David Maisby, jun r

Gale March,
John H. Marriot,
William H. Marriot,
Richard Marriet, m. d.

Mathias Marshall,
Samuel B. Martin, M, n.

William Martin,
George Mattocks,
J. D. Maulsby,
T. M'Gowen,
Isaac M<Kim,
James M'Kinley,
Samuel M'Knight,
William M«Mechin,
J. M« Sherry,

William M. Medcaff,
John D- Mehurt,
G. W. Merdock,
Jonathan Meredith,
John Miles,

Adam Miller,

N. D. Monsarrat,
John K. Montgomery,
Daniel M. Moore, M. I).

James Moore,
John C. Morsell,

Thomos C. Morris,
George Milemon,
James Murry, m. d.

William Myres.
N.

John Neil,

James Nind,
Robert C. Nicholas,

Benjamin Nowland.
0.

John Orchard.
P.

John D. Parsons,

Samuel C. Patrick,

Edgar Patterson,

William Peacer,

John Percivail,

John R. Plater,

R. W. Pomery,
William Potts,

P. T. Potts,



SUBSCRIBERS' NAMES.

Samuel Pucket,

Robert Purviance.

R.

Beal Randal,

Ray Ac Prow,

Samuel Ridout,

Patrick Reid,

Samuel Reiley,

Thomas Richardson,

C. Ridgely,

T. H. Right,

R. Ritchie,

George De La Roche,

Thomas Rowayd,
Thomas Russell.

S.

George Schivan,

Andrew Smith,

John Spear Smith,

James Sterrett,

Daniel Stevens, jr.

James Stewart,

Cosmo G. Stevenson,

John Stevenson, m. d.

T.
R. B. Tanner,
Michael Taney,
William Tarring,

Thomas Tenant,

John Towne,
Thomas Towson,
Levin Tyler,

"William Tyler.

W.
George Wagner,
William Walker,
John N. Walkins,
Robert Walmsley,
William Warfield,

Thomas Warner,
John Weaver,
Isaac Lee Webster,
Adam WThamm,
David White,
Jacob White,

John White,
N. F. Williams,
W illiam Williams,
George Williamson,
E. M. Wilson,
Hall Wilson,
William Winchester,
Thomas C. Winchester,
Le\in Winder,
T. C. Worthington,
T. H. Wright, M. d.
John J. Wright,
Thomas Wright.

VIRGINIA.
A.

Thomas B. Adams,

John Allison.

B.

G. B. Bakewell,

James Beck,
Francis Benson,

R. S. Bohannan, m. d.

Robert Boiling,

John F. Boyne,
Wm. H. Brown,
"William Buchanan, m. d.

William Bernard,
D. Briggs.

C.
Joseph Caldwell,

James Carmichael, m. d.
James Chalmers,
Moses W. Chapline,

M. Clarke, m. d.

James Cooke,
William Cooper,
John Cropper,

Walker Crudchfield.

D.
John G. Davis,

William Davis,
Samuel Downing*
William Downing,
George Doyle,

Robert Dunbar.
F.

John Fawcett,
Frederick Farmer,
C. Finney,

A. Ferret,

Elliot Fishbark,

A. Fitzhugh, m. d."

Joseph Ford,
John H. Frazer,

William Frazer.

G.

R. Gaines,

John Gilliam,

Mathew Glenn,

Thomas Glenn,

J. Goolrich.

H.
Peter Hack, m. d.

E. Hale,

George S. Hodges,

John Hollingsworth.

J.

E. H. James, m. d.

Thomas Jenkins,

Samuel K. Jenning, m. d.

John A. Jones, M. D.

William P. J.mes, if. d.

K.
N. B. Kimbrongh.

L.
George Leslie.

M.
Jasper Mallory,

William 13. R. Maro,
Robert C. Maund,
F. M'Gowan,
John M'Lnre,
James Mercery
John Mercer,
J. P. Mettauer,
William Milson,

Garret Minor,
Elijah Mitchell,

Wiliiam Mossey.
N.

William Nash.
O.

William Owen.
P.

E. F. Page,
Mann Page, m. d.

Benjamin Paike,

James Pemberton.
R.

Thomas Robertson, M. d.

Thomas Rosser,

William Russell.

S.

George Scherer,

Nicholas Scherer,

John Sedwidge,
William Selby,

Edwin Sexton,

John Sockman,
Samuel S. Sprigg,

William Sterke,

William S. Stone,

J. B. Strachan.

T.
Thomas Tonner,
Arthur Taylor,
Thomas T. Taylor,
Martin L. Todd, m. d.
John Tunis,
William S. Tunnett.

V.
Thomas Vannerson,
George Venurn.

W.
Lawrence A. Washington,
Asaph Wales,
William P. Walker,
Thomas Watson,
Collins C. Wills,

Evans &, Wells,

Alexander Wilson,
R. Wilson,
Charles D. Wr

ood.

Z.
Noah Zane.

DISTRICT OF COLUMBIA.

Daniel Cawnnd,
Edward Cutbush. m. d*



SUBSCRIBERS' NAMES.

James Fenwick,
Randal H. Cashel!,

John Green,

Edward Huffington.

AVRTII CJ1ROLIXJL
A.

John R. Adams,
Jolin Akenford,
Vine Allen,

John Armistcad,

Thomas Armstrong.
B.

A. Badelford, M. D.

Joseph Baker,
Moses Bears,

3. B. Billingsby,

William G. Blockhars,

William H. Bowen,
Andrew Bowman,
John T. Boyd,
George Bozman, M. D.

S. C. Brame,
H. Brannm,
A. & T. Broadfoot,

William Broadfoot.

Tippoo Saib Brownlow,

R. C. Bunting,

Thomas D. Burch,

William Burr,

H. G. Burton.
C.

J. A. Cameron,
William Cameron,
Lewis Cannon,
James Carny,

P. T. Chapeau,
Robert Cochran,

James C. Cole,

Lemuel Cotten,

J. W. Cook,
Ji.-hn Craig,

John Cray.

Richard Creepy.
D.

J. R. Dnnnell,

E. B. Dudley,

William Dick,

Robert D:mtlson,

James Doialdson,

Gabriel Dubrutz,

Robert Davidson,

William Davidson,

Peter Df-mill,

William Dismukes.
E.

II. Elliott.

F.

James Farrier,

Ralph Fenn.
G.

H. Gilliams,

F. Gorham,

Jacob N. Gordon,
James Le Grande,
Win. B. Grove,

James S. Green,
Allen Grist,

James Oriswold.

H.
William H. Halsev,
B. H. Harvy,
Charles Haughton,
Jonathan Haughton, jitti.

John Havens,
J. Henderson,
William Hill,

J. Holland,

Joseph Horniblow,
C. Iloskins.

I.

James Iredell.

J.

John H. Jacobs',

Hinton James,
Etheldred Jelks,

William Johnson,
Daniel Jones,

William W. Jones,

Dillon Jordan.

K.
William C. Kemp,
A. Kennedy,
Daniel King,

J. W. King,
John Knight.

L.
J. R. Leisrh,

Michael H. Lente,

William C. Lord.
M.

A. Macalister,

John Macrae,
Joseph Manning,
J. P. Manning,
William B. Martin,
James Maxwell,
John M'Cnttor,
J. M'Crummin,
P. MDonald.
E. D. W. M Kay,
L. & D. M< Lauren,
John M'Millen,
William M'Pheeters,
Martin M«Pherson,
A. M-Queen,
W. B. Meares,
Stephen Miller,

James Moffett,

M. Mordecai,
E. D. Morrisson,

R. Mumford.
N.

James Norcom,
William Norflect,

Carter Nunery,

Simeon Nye.
0.

D. Ochiltree.

P.

Ebenezer Paine,

John J. Pasteur,

A. Pearson,

Wm. Perry,

Ebenezer Petigrew
Julian Picot, m. d.

William Polk,

Philip C. Pope,

Henry Potter,

Win. R. Pickett,

Oliver Prince,

Joseph Pukett.

R.
A. Raiford.

Samuel Ralston,

John Raynard,
James Redmond,
Joseph Ripley,

John Vf. Roberts,

J. A. Ronaldsnn,

J. B. La Roque,
John M. G. Roulhac,

James W. Rouse.

S.

D. D. Salmon,

J. Seawell,

Colin Shaw*
John Singeltary,

Joseph Small,

John Smith,
Peter Smith,
Richard Spaight,

O. P. Stark,

M. C. Stephens,

Montfort Stokes,

James T. Sykes.

T.
D. Thompson,
Joel Thorp,
James Towns,
Thomas Trotter,

Harris Tinker.
W.

John H. Ward,
Ezekiel W^bb,
James Wills,

Wm. M. White,
Jesse Win gate,

Edward Winslow,

L. D. Wilson,

Charles Wright,

J. W. Wright,

Thomas Wynne.
Y.

James Young, m. d.

SOUTH CAROLINA.
A.

William Alston



SUBSCRIBERS' NAMES.

Joseph Blyth
B.

C.

J. W. Cheesborough.

F.

Moses Fort,

John R. Father.

H.
Benjamin S. Hart,

Charles Iluggins.

L.

M. H. Lance,

William Langley.
P.

John J. Pyatt.

S.

Richard Shackelford.

T.
John M. Taylor,

Samuel A. Taylor.

W.
John L. Wilson,

James Whitehurst.

OHIO.
A.

John Alexander.

B.
John Barnes.

C.
Samuel Carr,

Dr. Convers.

E.
Gilberthorp Earle,

Eyer Ellis.

M.
Daniel Van Mater,

Jeremiah A. Munson.
N.

Christian Neiswanger.
R.

Dudley W. Rhodes.
S.

Samuel Stillvvcll,

Job Stansbury.

NEW-YORK.
A.

D. Angelis.

B.
N. Bowers,
J. E. R. Birch, M. D.

A. Bruce, m. d.

C.
James Clarke,
De Wit Clinton,

G. M. Cooper, m. d.

F.

John W. Francis.

John Gardner,

D. G. Gillies.

H.
William Hammersby,
Thomas Harm,
David Hassock, m. d.

Thomas Y. Haw, m. d.

John W. Hobert,
David Hossack.

K.
C. King.

L.

Benjamin Lord.

M.
Thomas Mais,
John M'Kay,
Benjamin Meeson,
Andrew Morton,
Valentine Mott, m. d.

N.
John Neilson, m. d.

Eliphat Nott.

P.

J. Parkhurst, m. d.

William Post, m. d.

R.
Edward Rockwell,
Isaac Ross.

S.

James Smith,

Society Library.

T.
Stephen Thorn.

W.
A. Wayman.

Y.
John V. N. Yates,

William Young.

CONNECTICUT.

Timothy D wight,

S. B. Sturges.

RHODE ISLAND.
A.

Lowell Adams.
B.

John B. Bishop,
John L. Blake,

Purdon Brownill.

C.
Carpenter,

Zachariah Chase,
Griffin Cluld,

John Clark,

Lydia Croad.
D.

N. G. B. Dexter,

W. P. Ilunand.

F.

James Fenners,
Thomas Fenners,

J- Feraer,
Ansel French

G.
WT

illiam Godard.
H.

Richard Hap[>ion,

Samuel B. Harris,

John Holeoyd.
J.

Thomas Jones.

M.
Miles Manchester,
Caleb Miller.

N.
Benjamin Noyes,
Moses Noyes.

P.
Cyrus Potter.

R.
Jacob Richardson,
A. Rickmand,
Abram Rimer,
John Rodman.

T.
James Taylor,
William Teffany,
Dexter Thumbee,
Eleazer Trevette.

V.
James Valentine,

Russell Vaughen.
W.

Benjamin S. Walcote,
Amos Warner,
Russell Warren,
Joseph us Wheaton,
Arnold Whipple,
Henry Wight,
Brown Wilson.

MASSACHUSETTS.
A.

William Archer.

B.
John Beck,
John Bennet,
George W. Bowles,
Burrill & Teleston.

C.
Thomas Carlisle,

Jeremiah Chapline,

Amos Clark,

John Cook,
John Cotton.

D.
Paul Dean,
John Derby.

E.
Joseph Eaton,



SUBSCRIBERS' NAMES.

F.
Noah Fearing,

Joseph E. Felt,

Joshua Fisher,

Gideon Foster.

G.
Benjamin Goodridge,
Goodwin, Allen & co.

H.
Hopstile Hall,

Benjamin Hawkins,
Samuel Hemmelway,
Samuel D. How,
John Howard, jr.

Isaac Hill,

John Hunt, jr.

I.

Thomas Ireland.

J.

"William Jefferson,

John Joy.

K.
John T. Kirkland,
Benjamin Kitteridge,

Abner Kneeland.
L.

Nathaniel Lazell,

Sherman Leland.

M.
Daniel Millett.

N.
Charles Norris, & co.

O.
Caleb Oakes.

P.
Chilian Parker,
Elisha Perkens,
John Pitman, jr.

David Putnam.
R.

Isaac Rhoades.
S.

Hammond Seaver,

Caleb Smith.

T.
Joshua Thomas.

V.
John C. Very.

W.
Joseph C. "Ward,
William Warren,
Jonathan Webb,
George West,
James M. Winchell,

Samuel Worcester.

NEW HAMPSHIRE.
B.

Thomas S. Bowles,
Ichabod Bartlet,

Joseph Bartlet,

Samuel C. Bartlet,

Gideon Beck,
Andrew W. Bell.

C.
Edward Cutts.

D.
Henry Dean,
Francis Dupray.

E.
Abagail Emersen.

F.
Jacob Felt,

William Flagg.

H.
Andrew Hallibertow,
Samuel C. Handy,
Robert Harris,
Elihu Hill,

James Hill,

John Hill,

Caleb Hopkins,
Joshua Hubbard.

L.
Henry S. Langdon,
John Langdon, jun.

Samuel Larkin,

Valentino Little,

George Long,
William Lyman,
Jacob Lyon.

M.
Thomas A. Manering,
Alexander M' Entire,

John Melcher.

P.
E. G. Parrott,

George W. Prescott.

R.
Alexander Rice,

W. M. Richardson.

S.

Benjamin Salter.

Titus Salter,

Daniel Servall,

James Sbapley,
Abraham Shaw,
Francis Sheafe,
John Shelden,
John N. Sherburne,
John S. Sherburne,
Samuel Slade,

T.
Robert L. Thorn.

W.
William Walker,
Jacob W. Wendell,
Joshua Wentworth,
Samuel Whidden,
Joseph Wiggin.

Y.

Asa Young.

TENNESSEE.

Elisha Embree.

KENTUCKY.

Levi Jones.

FROM the illegible manner in which many of the subscribers' names are written, some inaccuracies will, no

doubt, occur. Care has been taken to render the number as small as possible. Many are also unavoidably omit-

ted by agents neglecting to forward them in time.
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